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Lean Manufacturing Features

The Lean Manufacturing modul e provides a suite of tools that support both lean manufacturing
and flow scheduling practices for production, replenishment, and inventory.

Today, many customers are re-examining their manufacturing philosophies and practicesin
response to factors such as increasingly uncertain demand, more complex variations in product
mix, and growing variability in customer ordering patterns. As aresult, many companies are
moving toward a more streamlined manufacturing approach and implementing continuous flow
and pull techniques to make their plants and entire value stream more effective.

QAD manufacturing functionality has always excelled at supporting mixed-mode manufacturing
of discrete work orders and repetitive schedules, either separately or together. For information on
these features, see User Guide: QAD Manufacturing.

QAD solutions have evolved with the needs of the manufacturing industry to support lean, just-in-

time environments. This volume includes detailed information on how to set up and use two of
those solutions:

« The Flow Scheduling module lets you create and manage the life cycle of time-phased
production schedules for use in a flow-driven, lean manufacturing environment. Optionally,
you can link flow scheduled orders with existing demand orders and work orders.

Section 1, “Flow Scheduling,” beginning on page 3 includes detailed information on setting up
and using Flow Scheduling.

 The Kanban module lets you tightly manage the amount of inventory within the value stream
based on pull-replenishment principles. Features include multiple methods for calculating and
setting supermarket quantities based on either manual data entry or system cal culations that
include various flexible, user-defined parameters. You can also examine what-if scenarios for
supermarket sizing in aworkbench before updating the system aswell as analyze how well the
supermarket is handling actual historical demand. Kanban loops can be established and levels
visibly communicated throughout the supply chain.

Section 2, “Kanban,” beginning on page 51 includes detailed information on setting up and
using the Kanban module.

Additional QAD products are available to support Lean Manufacturing needs:

« QAD Supply Chain Portal (QAD SCP) isan inventory visibility tool provided on a hosted
Internet site. SCP allows customers and their authorized suppliers to share information about
inventory, scheduling, purchase orders, shipments, kanbans, invoices, bills of material, and so
on. As part of the QAD SCP feature set, asmall puller isinstalled to display kanban
information to the supplier through a browser. Customers do not need to modify the existing
corporate firewall. If it is possible to browse the Internet from within the company, it is
possible to use QAD SCP with kanban functionality.

For information on QAD Supply Chain Portal, see the QAD Web site.

« QAD JIT Sequencing (JIT/S) helps you schedule and manage operations at plants that
produce, package, and/or ship configured parts and assemblies, in sequence. JIT/S ensures that
the right items are delivered to the customer’s production lines at the right time and in the
correct sequence. User Guide: QAD JIT Sequencing describes this product in detail.

MQAD



Section 1

Flow Scheduling

This section describes Flow Scheduling.
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Chapter 2

Flow Scheduling

This chapter discusses how to create and maintain production line schedulesin a flow
manufacturing environment.

Introduction 6
Describes how flow manufacturing makes workflows more efficient.

Overview of Flow Scheduling 6
Introduces flow scheduling and illustrates the flow scheduling workflow.

Setting Up Flow Scheduling 15
Describes what information is required to set up flow scheduling.

Creating and Maintaining Flow Schedules 30
Describes how to create and customize flow schedules for different circumstances.

Exporting Flow Schedules to Repetitive 40
Describes how to use Export Schedule to Repetitive (17.13.10).

Receiving Completed Flow Scheduled Orders 42
Describes how to use Flow Schedule Receipts (17.13.7).

Closing Flow Scheduled Orders 47
Describes how and when to use Flow Schedule Close (17.13.19).

Deleting and Archiving Flow Scheduled Orders 48
Describes how and when to use Flow Delete/Archive (17.13.23).

Using Flow Schedule Reports 48
Lists and describes the Flow Inquiry Reports Menu.
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Introduction

Flow manufacturing represents arelatively simple path of production processes chained together
in an uninterrupted workflow that follows the natural flow of the product. Each step is evaluated
for the amount of value added to a customer—regardless of whether that customer isan end user or
the next sequential step in the process. Each step in the process produces only the amount needed
at the time it is needed—with minimum materials, equipment, labor, time, and space.

An important goal is to minimize or eliminate nonvalue-added work in the production process.
Machines and people are arranged to maintain a steady and efficient flow of work. Thereis
minimal external subassembly work, and completed work typically is not returned to a storage
location. Quality is integrated into the flow process. The workers at each step are responsible for
meeting quality standards for the current activity aswell as previous steps. Defective parts are not
set aside for rework—they are either fixed within the process or scrapped.

Visibility within the production processis an extremely important concept in flow manufacturing,
where agility to adjust to real demand is critical. To respond quickly and effectively to changesin
demand without maintaining overly redundant equipment and extra labor resources, production
line managers need fast, accurate information on how different resource scenarios will make the
production lines meet current schedules more effectively.

Additionally, the line managers need to know how their lines are performing in relationship to
schedules so that they can refine resource configurations to achieve the highest possible
performance.

Flow scheduling provides tools for line managers to use in making their lines more effective.

Overview of Flow Scheduling

A flow schedule is a statement of planned output for a production line for a defined period of time.
It consists of a sequenced collection of flow scheduled orders, each of which is represented by a
schedule detail record in the database. Based on your business methods, a flow scheduled order
can include areference to awork order that can be processed using standard tools in the Work
Orders module.

Parts are processed in the natural flow of tasks required to create the finished product. Items are
not made in batches in separate functional departments, and the production of subassembliesis
incorporated into the production of the final part. This eliminates the need to prepare schedules for
any items other than the finished parts.

Because a flow scheduleis used for continuous process manufacturing, components are issued to
production by backflushing. This method deducts the required quantities from inventory when
order quantities are reported as complete.

Flow Scheduling Life Cycle

Figure 2.1 summarizes the steps for setting up and using flow schedules.

MQAD



Fig. 2.1

Flow Scheduling Workflow
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Along with standard base data, such as sites, items, and locations, you must define several
additional types of data specific to flow schedules using the following programs:

» Set up generalized codesfor validated fieldsin Generalized Codes Maintenance (36.2.13). See
“Setting Up Codes for Validated Fields’ on page 16.

« Define schedule periods in Schedule Period Maintenance (17.13.1.1). See “ Defining Schedule

Peri

ods’ on page 16.

« Set up information related to dates, rate expressions, and data displays in Schedule Code

Maintenance (17.13.1.19). See “Defining Schedule Codes’ on page 17.

« Set up production lines in Production Line Maintenance (17.13.1.4). See “ Setting Up Flow

Production Lines’ on page 20.

 Associate items with production lines in Production Line Item Maintenance (17.13.1.7). See
“Associating Items with Production Lines’ on page 23.

Depending on how you use flow schedules, you can also define several kinds of optional data:

« Set up flex fence parametersin Flex Fence Maintenance (17.13.1.10). See “Defining Flex
Fences’ on page 24.

- Define rates used in alternative production line scenariosin Rate Code by Item Maintenance
(17.13.1.13) or Rate Code by Type/Group Maintenance (17.13.1.16). Specify in Flow Control
(17.13.24) whether the latter program uses item types or item groups. See “ Defining Flow
Rate Codes’ on page 26.

« Set up links between work centers and the locations that supply them with component
materials in Work Center/L ocation Maintenance (17.13.1.22). See“Linking Work Centersto
Locations’ on page 29.

MNQAD
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« Use Item Master Maintenance (1.4.1), Item Planning Maintenance (1.4.7), or ltem-Site
Planning Maintenance (1.4.17) to specify a purchase/manufacture code of W (flow) for items
that are typically produced using flow schedules. See " Purchase/Manufacture Codes’ on

page 14.

Creating Flow Scheduled Orders

You can initially enter flow scheduled orders in three ways:

« Manually, using Flow Schedule Maintenance (17.13.3). You can optionally add references to
existing work orders and demand orders, including sales orders, customer scheduled orders,
return material authorization (RMA) issue lines, and material orders. See “Using Flow
Schedule Maintenance” on page 30.

 Automatically, using Import MRP Orders to Schedule (17.13.9). You can optionally limit the
import to items that have a purchase/manufacture code of W (flow). See“Importing MRP
Planned Ordersto a Flow Schedul€e” on page 38.

- By copying an existing schedule to a new date range using Flow Schedule Copy (17.13.5). See
“Copying Flow Schedules’ on page 39.

Analyzing and Adjusting the Flow Schedule

Once the schedule for a planning period has been entered, use Flow Schedule Maintenance to
adjust the sequence in which the flow production line will schedule work for each day in the
period.

Based on settings defined in Schedule Code Maintenance (see “ Defining Schedule Codes’ on
page 17), the system can display a variety of calculated data when you enter or maintain flow
schedules:

« Onall schedules, the system cal culates and displays physical usage—the percentage of overall
production line target and maximum capacity represented by the requirements of the current
schedule. See “Checking Physical Usage in a Schedule” on page 10.

« When the associated schedule code has Display Flex Fence Recap set to Yes and appropriate
setup records are available in Flex Fence Maintenance, the system cal culates whether the
production rate for the current schedule is within a user-defined variance from the overall
schedule. See “Flex Fences’ on page 12.

 The system can display calculated usage statistics based on alternate resource scenarios, such
asanincreasein the flow rate that would result from adding an extra machine or person to the
production line. Alternate flow rates are set up using Rate Code by Item Maintenance or Rate
Code by Type/Group Maintenance. Depending on the results, you can adjust your production
line resources as needed before committing to a production schedule. See “ Checking Time
Usagein a Schedule” on page 11.

Associating System-Maintained Work Orders

The system automatically associates system-maintained type W work orders with flow scheduled
ordersfor the following:

MQAD
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« Ordersthat were entered directly in Flow Schedule Maintenance and do not reference avalid
existing work order number and I1D. The system creates a new type blank work order for each
such flow scheduled order.

 Ordersthat were added to the flow schedule by running Import MRP Orders to Schedule. The
system changes the work order type from blank to W.

The status of the type W work ordersis set to E (exploded), and the system creates work order bill
and routing records based on item setup data just asit does in standard work order processing.

See “Work Orders’ on page 14.

Completing Flow Scheduled Orders

Depending on your company’s manufacturing process, the life cycle of flow scheduled orders then
takes one of the following paths:

» For aflow scheduled order that does not reference a standard work order:

« Use Flow Schedule Receipts (17.13.7) to receive the quantity completed into inventory, as
well as to backflush components used to manufacture the completed items and record
labor based on routings. The system updates the Completed field on flow schedule records
with the quantity received. See “ Receiving Completed Flow Scheduled Orders’ on

page 42.

« When the entire quantity has been completed, close the orders using Flow Schedule Close
(17.13.19).

« Closed orders continue to display in Flow Schedule Maintenance until you run Flow
Delete/Archive (17.13.23).

Note You cannot make changesto system-generated type W orders or record compl etion data
using any of the programs on the Work Orders or Shop Floor Control menus.

- For aflow scheduled order that references an existing work order, use standard work order
processing to release work orders to production. You can change the quantity either in Flow
Schedule Maintenance or Work Order Maintenance (16.1). The system synchronizes changes
made in either program with the other. However, due dates can be modified only in Flow
Schedule Maintenance, which also updates Work Order Maintenance.

- If you use the Repetitive or Advanced Repetitive module, use Export Schedule to Repetitive
(17.13.10) to transfer open flow scheduled orders with a quantity greater than zero to
repetitive schedules. Optionally, you can limit the export to items with a purchase/manufacture
code of L (line manufactured). Once you have exported a flow scheduled order, the system
sets the Posted to Rep field to Yes, and you can no longer use flow scheduling functions for
that order. All receiving and reporting transactions use programs in the Repetitive or
Advanced Repetitive module.

See " Exporting Flow Schedules to Repetitive” on page 40.

Schedule Periods

Schedule periods define the period of time in which you want to schedule production. A period
may be a single shift, aday, aweek, or any period of time applicable to your manufacturing
environment. See “Defining Schedule Periods’ on page 16.

MNQAD
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A schedule period defines not only a period of time in terms of calendar and working days, but
also the total number of production hours available for that period. Although an employee may be
scheduled to work an 8-hour day, the total production hours may be less.

Example Anemployeeis scheduled to work an 8-hour shift, with 30 minutes for lunch and two
15-minute breaks.

8 —.5—-.25 - .25 =7 total production hours

If the schedule period is defined as a 7-day calendar week with 5 working days, the total
production hours are 35.

Flow Rates

Work in amanufacturing environment can be scheduled for different levels of throughput, or flow
rates. When demand increases, management may add more machines or more workersto a
production line, increasing the flow rate. You can use flow rates to evaluate different scenarios of
increased or decreased machine use or labor to find the optimum level of output for a production
line.

Flow rates can be expressed as production output per period of time, such as 50 units per week, or
in Takt time.

Takt Time

Takt time is a measurement of the pace at which parts must be manufactured to satisfy the demand
represented by the current schedule.

Takt time = operational available time / customer demand rate

Example You have ordersfor 225 items per day. The avail able time to produce thoseitemsis 7.5
hours (450 minutes). 450 minutes divided by 225 units equals a Takt time of 2 minutes. One unit
must be manufactured every two minutesin order to meet customer demand.

Takt timeisagoal. It must be reached to satisfy demand. After Takt timeis calculated, you can
evaluate the number of machines and operators needed to achieve the required output.

When you complete a flow schedule using Flow Schedule Maintenance, the summary frame
includes a Takt time cal cul ation based on the total quantity of itemsto be produced. See* Schedule
Summary” on page 36.

Physical Usage and Time Usage in a Schedule

Two capacity constraints on a production line are the total quantity of parts that can be produced
and the amount of time available to make those parts. When flow rates are used in a schedule, you
can compare the sum of all scheduled orders to these two constraints.

Checking Physical Usage in a Schedule

You can associate target and maximum flow rates either with a production line or with a schedule
code. The target rate is the optimal rate where production is the most efficient. The maximum rate
is the absolute maximum rate that the production line can support.

MQAD
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Asorders are entered into a schedule, the schedul e order quantity is accumulated and compared to
the schedul e target and maximum. By viewing the percentage displayed before you actually add
the schedule to the database, you can determine if the schedule exceeds the target or maximum.
See “Physical Usage Data” on page 37.

Example A production line has atarget rate of 500 units per week and amaximum rate of 575 per
week. When 250 units have been entered into the schedule, you are at 50% physical usage. When
501 units are entered, you can see that usage is more than 100% of the target rate. When 600 units
are entered, value of the maximum rate will be greater than 100%.

Checking Time Usage in a Schedule

Table 2.1 shows three different flow rates for parts A, B, and C. Normal represents atypical level
of production. NewMach represents typical labor usage plus the use of a new machine. MorelL br
represents the use of additional labor on a production line.

Assigning flow rate codes to items lets you eval uate the most effective use of time and machines
for a particular schedule. Changing the flow rate code for an item may not automatically increase
the production for that part. For example, the NewMach code has no affect on part B because it
cannot be produced on that machine, and part C istotally constrained by machine capacities, so
using the MoreL br code has aminimal effect. See “ Defining Flow Rate Codes’ on page 26.

Table 2.1
Production Quantities for Different Flow Rates
Normal NewM ach Morel br
Part Units/Hour Units/Hour Units/Hour
A 10 15 20
B 10 10 20
C 10 15 11

In the following examples, the same schedule is used with different rate codes. The target rate for
this production line is 500 units per 40 hour work week. The total scheduled orders are for 490
units, so the physical usageis 490/ 500, or 98%. There is enough physical capacity on thislineto
make the parts.

Table 2.2 shows how the mix of parts A, B, and C would fit into the 40-hour work week.

Table 2.2
Time Usage for Normal Rate Code
Normal
Part Qty Ordered  Units/Hour Hours Needed
A 150 10 15
B 140 10 14
C 200 10 20
Totals: 490 49

Using the Normal rate code, time usageis 49/ 40, or 122.5%. You would need to schedule 9 hours
of overtime or handle the overcommitment of time in some other way. You could use a new
machine and implement the NewMach rate code or you could add more operators and i mplement
the MoreL br rate code.

MNQAD
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Table 2.3
Time Usage for NewMach Rate Code
NewM ach
Part Qty Ordered  Units/Hour Hours Needed
A 150 15 10
B 140 10 14
C 200 15 13
Totals: 490 37

Implementing the NewM ach rate code where an additional machineis used resultsin atime usage
of 37/ 40, or 92.5%.

Table 2.4
Time Usage for MoreLbr Rate Code
Morel br
Part Qty Ordered  Units/Hour Hours Needed
A 150 20 08
B 140 20 07
C 200 1 18
Totals: 490 33

Implementing the Morel br rate code where more labor is used resultsin atime usage of 33/ 40, or
82.5%.

When you enter flow scheduled orders, the system calculates the effects of each flow rate on the
overal schedule. You can view the calculations in two ways:

- By total schedule period

By each day in the schedule period

See “Time Usage Data’ on page 37.

Flex Fences

Flex fenceslet you determineif the total amount entered in a schedule for afuture period iswithin
arealistic variance from the total amount scheduled for the current period. This lets you see if
schedules are maintaining a reasonably constant level of production over several periods. See
“Defining Flex Fences’ on page 24.

Flex fences are based on the scheduled load for the current period, so the allowed variancesin
scheduled quantities for future periods does not remain static. As production levelsrise and fall
over time, so does the flex fence.

Flex fence datais assigned as a percentage value for alowable variances in future periods. Flex
fence percentages apply to minimum and maximum scheduled load. For example, a 10% flex
fence measures if the total schedule entered iswithin plus or minus 10% of the production line's
scheduled load for the current period.

M QAD
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Fig. 2.2
Flex Fence Example

+10%
Current Load } Flex Fence

-10%

Current 1 2 3
Period

Typically, flex fence percentages increase over time. You may assign an allowable variance of
plus or minus 5% for one week in the future and 20% for any periods more than four weeksin the
future.

When you enter flow scheduled orders for a future period in Flow Schedule Maintenance, the
system can cal culate how the requirements compare with those of the current period and display a
warning if they are outside the specified time fence. See “Flex Fence Data” on page 37.

Flow Linearity

Linearity isthe relationship between scheduled production rates and actual production. Linearity is
calculated by comparing the daily scheduled production with daily completed production. The
aggregation of all daysin a selected period is then used to determine linearity.

It isimportant to enter production receipts on adaily basis so that the application of receiptsto the
scheduled ordersis correct.

Example Production isscheduled in 5-day periods. The planned production rate is 20 units per
day, and the actual production for the five daysisasfollows: 19, 20, 23, 21, and 19. Although the
planned and actual production for the period result in atotal of 100 units, thisis not agood
indication of the daily deviations that occurred.

Table 2.5
Planned versus Actual Production

Production Day 1 Day 2 Day 3 Day 4 Day 5 Totals

Scheduled 20 20 20 20 20 100
Actual 19 20 23 21 17 100
Deviation 1 0 3 1 3 8

The formulafor alinearity index is.

Linearity Index% = (1 - (Sum of absolute deviations / Total rate)) * 100
In the above example, the linearity index is:

(1 - (8/100)) * 100 = 92.0%

A linearity index isintended to provide an indication of the success of actual production ratesto
the planned rates. A consistent level of daily production tends to promote consistent product
quality and eliminates the costs associated with unplanned overtime.

MNQAD
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After you have entered flow schedules and record completions by receiving completed orders, you
can generate linearity summaries to judge the efficiency of your production lines. See*Using Flow
Schedule Reports’ on page 48.

Purchase/Manufacture Codes

Purchase/manufacture (Pur/Mfg) codes are used to identify how items are typically obtained; for
example, items you ordinarily purchase from another company typically have a code of P, and
those you manufacture yourself may have a code of M. Specify purchase/manufacture codes for
itemsin one of the following programs:

+ Item Master Maintenance (1.4.1)
« Item Planning Maintenance (1.4.7)
« Item-Site Planning Maintenance (1.4.17)

Two purchase/manufacture codes have special significance in flow scheduling:

« W (Flow manufactured). When you add an item to a production line in Production Line Item
Maintenance (17.13.1.7) with a purchase/manufacture code other than W, the system displays
awarning message. See “ Associating Items with Production Lines’ on page 23.

Additionally, when you add MRP-planned orders to flow schedules using Import MRP Orders
to Schedule (17.13.9), you can optionally limit the selection to items with aW
purchase/manufacture code. See *Importing MRP Planned Orders to a Flow Schedule” on
page 38.

« L (Line manufactured). When you export aflow scheduled order to a Repetitive or Advanced
Repetitive production line using Export Schedule to Repetitive (17.13.10), you can optionally
limit the selection to items with this code. They are normally manufactured on a repetitive
line. See “Exporting Flow Schedules to Repetitive” on page 40.

Additionally, when you import an MRP-planned order for one of these items to a flow
schedul e, the system updates the associated work order to changeit to type W. This meansthe
flow schedule can be selected for export to a repetitive production schedule. See “Work
Orders’ on page 14.

Work Orders

The flow schedule process can involve two kinds of work orders:
 Standard work orders
» Flow work orders

Standard Work Orders

Standard work orders are created in Work Order Maintenance (16.1) and have the Type field set to
blank. Optionally link an existing work order to aflow scheduled order by referencing it in the
Work Order and ID fieldsin Flow Schedule Maintenance (17.13.3). See “Using Flow Schedule
Maintenance” on page 30.
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Additionally, when you add an order to a flow schedule using Import MRP Ordersto Schedule for
an item with a purchase/manufacture code other than W (Flow manufactured) or L (Line
manufactured), the system automatically links the work order to the flow schedule. The number
displaysin the Work Order field in Flow Schedule Maintenance. See “Importing MRP Planned
Ordersto a Flow Schedule” on page 38.

You can update some of the information on referenced work orders using both flow scheduling
and work order programs. The system synchronizes information between the two modules.

When you record completions for areferenced work order in the Work Orders module, the
guantity complete is also updated on the flow schedule. If you delete awork order, the associated
flow scheduled order is also deleted, although deleting a flow scheduled order does not delete an
associated non-type W work order. When you close an order either in Flow Schedule Close or
using a program in the Work Orders module, the update is made in both programs. Changing the
Closed status in Work Order Maintenance also reopens the flow order.

User Guide: QAD Manufacturing provides more information on standard work order processing.

Flow Work Orders

The system generates atype W (Flow) work order each time you enter aflow scheduled order that
does not reference an existing work order. Additionally, when you add an order to aflow schedule
using Import MRP Orders to Schedule (17.13.9) for an item that is ordinarily made on a
production line and has a purchase/manufacture code of W or L, the system changes the work
order type from blank to W.

Type W work orders are system maintained. They are not shown in the Work Order field in Flow
Schedule Maintenance. You cannot update or process them using any of the programs in the Work
Orders module.

The system uses standard work order defaulting logic for determining such data as accounts
when creating type W work orders.

Setting Up Flow Scheduling

Flow scheduling requires the following setup information:
 Generalized codes
 Scheduling periods
+ Flow schedule codes
 Flow production lines and items

Optionally, depending on how you use flow scheduling data, you can set up additional data:
 Flex fence data
 Flow rate codes
« Links between flow line work centers and work order backflush locations

Flow Setup Menu

Table 2.6 lists the programs used to set up Flow Scheduling.
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Table 2.6

Flow Setup Programs
Menu Number Description Program
17.13.1 Flow Setup Menu...
17.13.11 Schedule Period Maintenance kbppmt.p
17.13.1.2 Schedule Period Browse kbbr0OO1.p
17.13.14 Production Line Maintenance flplmt.p
17.13.15 Production Line Browse flbr0o04.p
17.13.1.7 Production Line Item Maintenance flplimt.p
17.13.1.8 Production Line Item Browse flbr006.p
17.13.1.10 Flex Fence Maintenance fiffmt.p
17.13.1.13 Rate Code by Item Maintenance flcimt.p
17.13.1.14 Rate Code by Item Browse flbrO11.p
17.13.1.16 Rate Code by Type/Group Maintenance flrcgmt.p
17.13.1.17 Rate Code by Item Type Browse flbro12.p
17.13.1.18 Rate Code by Item Group Browse flbr013.p
17.13.1.19 Schedule Code Maintenance flscmt.p
17.13.1.22 Work Ctr/Location Maintenance pppoulmt.p

Setting Up Codes for Validated Fields

You can use generalized codes, which you define in Generalized Codes Maintenance (36.2.13), to
specify valid values for some fields. They give you flexibility in organizing and implementing
functions, since you can define values that are meaningful in your own business environment.

Table 2.7 lists the fields using generalized codes referenced by flow scheduling functions. Use this

table to plan which codes to set up for your implementation.

Where Used

Table 2.7

Generalized Codes in Flow Scheduling
Field Label

fler_rate _code Rate Code
pt_part_type Item Type
pt_group Item Group

Defining Schedule Periods

Use Schedule Period Maintenance (17.13.1.1) to create period codes, which include day and hour
parameters used throughout flow schedule processing. Schedule periods must be set up before you

Production Line Maintenance

Rate Code by Item Maintenance

Rate Code by Type/Group Maintenance
Flow Schedule Maintenance

Flow Schedule View

Rate Code by Type/Group Maintenance
Rate Code by Type/Group Maintenance

can define schedule codes in Schedule Code Maintenance (17.13.1.19).
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Fig. 2.3

Schedule Period Maintenance: Go To - ACTIOMNS ~

Planning Period: [Eaay =~ &
Description: standard work week
Hours per Period: 40.00
Calendar Days: 7
Wark Days: 5

Planning Period. Enter a code identifying a period to be used on a flow schedule.

Because scheduling periods are used by both flow scheduling and kanban functions, you
cannot delete a scheduling period that is either:
 Referenced by a production line schedule code record defined in Schedule Code
Maintenance

« Associated with an existing maximum demand record in Maximum Demand Mai ntenance
(17.2.2)

Description. Enter a brief description of this planning period (24 characters).

Hours per Period. Enter a decimal greater than O (zero) indicating the total number of
production hours in the scheduling period.

Calendar Days. Enter the number of calendar days in this planning period. This must be
greater than or equa to the value of Work Days.

Flow Schedule Maintenance uses this value in combination with the start date of the
associated schedul e code to determine a date range for the schedule.

Work Days. Enter the number of work days in this planning period. This cannot exceed the
value of Calendar Days.

The system uses this field in combination with Hours per Period to cal culate the number of
hours available during each day. Thisis asimple average; the system does not use the shop
calendar or repetitive shift calendar to determine actual work days and hours. If different hours
are worked on certain days in your manufacturing environment, you should set up separate
periods for the differing work schedules.

Defining Schedule Codes

Use Schedule Code Maintenance (17.13.1.19) to specify codes that define basic information about
aschedule.

After you define scheduling periods, you can create scheduling codes for periods using different
start dates. For example, based on a scheduling period named WEEK, you can define schedule
codes for WEEK 1, WEEK 2, and so on.

The system uses schedul e codes to determine default settings and base data in the following
programs:

« When you set up flow production linesin Production Line Maintenance, you can optionally
specify default schedule and rate codes that are used whenever you enter a flow schedule for
that production line.
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« When you create a schedule using Flow Schedule Maintenance, the specified schedule code
determines the period and start date that the system uses in date calculations, as well as unit of
measure information. Additionally, the schedule code includes recap settings that control
which data summary screens display during schedule maintenance.

Note You cannot control the recap display on individual schedules from Flow Schedule
Maintenance. Be sure to set the appropriate display settings for each schedule code you will use.

An additional use for schedule codesisto view flow schedule datain different ways. For instance,
when you use Flow Schedule Detail View (17.13.13.10) to look at a flow schedule that was
produced by week, you can change the schedule code to one with a different value in Period that
lets you see the data summarized in monthly increments. See *Using Flow Schedule Reports’ on

page 48.

Fig. 2.4
Schedule Code Maintenance (17.13.1.19)

- x
Schedule Code Maintenance: Go To ACTIONS -

Schedule Code: T-week
Description: |weekly T line schedule
Period: |weekly
Start Date: |04/17/2007 ¥ Tuesday
Schedule Measurement: |Units UM: jea &~
Rate Expression: UM[HUur‘I
Display Flex Fences Recap:
Display Physical Usage Recap:
Display Time Usage Recap:
Display Daily Time Usage Recap:

Schedule Code. Enter an aphanumeric code representing this set of schedule information.
This can be up to eight characters.

Description. Optionally enter an alphanumeric description (24 characters) of this flow
schedule code. Thisfield isfor reference and displays in other programs when you reference
the schedule code.

Period. Enter the scheduling period associated with this schedule code. This value must
aready be defined in Planning Period Maintenance (17.13.1.1).

When you reference this schedule code in Flow Schedule Maintenance, the system uses the
associated period information from Planning Period Maintenance in date calculations. It is
also used to determine date displays in some reports and inquiries.

Start Date. Enter the starting date for flow schedules that use this code.

Thisfield cannot be blank. When you enter adate, the system displays the day of the week
next to the field.

Flow scheduling functions throughout the system use this value to verify that schedule dates
are accurate. For example, you cannot enter a due date in Flow Schedule Maintenance using
this schedule code if it is earlier than this date.

Schedule Measurement. Enter the type of measurement associated with flow schedules that
use this code. Valid values are:

 Units

- Weight
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« Volume

If you enter Weight or VVolume, you must enter avalid weight or volume unit of measurein the
UM field. UM isoptional if you enter Units.

The system uses this setting together with the value of UM when it performs physical and time
usage calculations for flow schedules referencing this code. When a unit of measureis
specified, all items on the flow schedule are converted to that UM. If Schedule M easurement
is Unitsand UM is blank, the system uses the stocking UM of all items on the schedule and
combines them, even if the values are different. For example, it would combine one of a unit
defined as EA (each) with one of a unit defined as DZ (dozen) for atotal of two, even though
the actual physical number of itemsis 13.

UM. Enter the unit of measure associated with flow schedules that reference this code.
When Schedule Measurement is Units, you can leave thisfield blank or specify avalid UM.
When Schedule Measurement is Weight or Volume, avalid UM is required.
Rate Expression. Specify the method used to express the flow rate of a production line that
references this schedule code. See “Flow Rates’ on page 10.
Valid values are:

o UM/Per: Number of UMs made in one period

« UM/Hours: Number of UMs made in one hour

« UM/Day: Number of UMs made in one day

 Per/UM: Periods required to make one UM

+ Hours/UM: Hours required to make one UM

« Day/UM: Days required to make one UM

Thefirst three options express flow rate in terms of the production output per period of time.
The other three define the rate in terms of Takt time—the rate at which parts must be
manufactured to satisfy demand. See “Takt Time” on page 10.

The following fields control the display of flow schedule data when schedules are entered in Flow
Schedule Maintenance (17.13.3).

Display Flex Fences Recap. Specify whether Flow Schedule Maintenance displays the Flex
Fences Data frame after you compl ete data entry on schedul es that reference this code. The
system also displays awarning message if the scheduled quantity for the period is outside the
flex fence parameters.

Regardless of the value of thisfield, the system calculates and displays flex fence information
only if records have been set up for the production line in Flex Fence Maintenance
(17.13.1.10). See“Flex Fences’ on page 12.

Display Physical Usage Recap. Specify whether Flow Schedule Maintenance displays the
Physical Usage frame after you complete data entry on schedul es that reference this code.

Physical usage is expressed as the percentage of the maximum production rate and target
production rate represented by actual production for the period.

See " Checking Physical Usagein a Schedule” on page 10.
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Display Time Usage Recap. Specify whether Flow Schedule Maintenance displays the Time
Usage frame after you complete data entry on schedules that reference this code. When this
fieldis Yes, the system displaystime usage datafor all flow rate codes associated with the site,
production line, and schedule code.

Time usage is expressed as the percentage of the available hours for agiven flow rate
represented by the hours used in the schedule.

See “Checking Time Usage in a Schedule” on page 11.

Display Daily Time Usage Recap. Specify whether Flow Schedule Maintenance displays the
Time Usage by Day frame after you complete data entry on schedules that reference this code.
Time usage by day is expressed as the percentage of the available hours for each day
represented by the hours used on that day.

Optionally, you can use this program to associate target and maximum production rates with
specified sites and production lines that use this schedule code. When you compl ete basic data
entry in the first frame and click Next, the system prompts you to modify schedule code detail.
Specify Yesto access another data entry frame for entering flow rates.

Note You can also enter flow rates for schedule codes in Production Line Maintenance.

Fig. 2.5
Schedule Code Maintenance, Schedule Code Detail Frames

Schedule Code Maintenance: Go To - ACTIONS ~

Schedule Code: T-week weekly T line schedule UmM:ea  Period: weekly
Schedule Code Detail

Site Line Description Target Maximum
10000 TL High capacity clip g,000.0 6,000.0
10000 TT Standard rate clip 2,000.0 3,000.0

Site Line Description Target Maximum
10000 TL High capacity clip 5,000.0] 6,000.0

Target. Enter the optimum number of units produced by thisline during the schedule period
when it uses this schedule code.

This cannot be greater than the value entered in Maximum.

Flow Schedule Maintenance uses these quantities to calculate physical usage.

Maximum. Enter the absolute maximum number of units produced by this line during the
schedule period when it uses this schedule code.

This cannot be smaller than the value entered in Target.

Setting Up Flow Production Lines

Use Production Line Maintenance (17.13.1.4) to define a production line at a specific site that will
be used to manufacture items according to quantities and sequences specified by flow schedules.

Flow Schedule Maintenance uses the information from this program, along with information from
Schedule Code Maintenance, to calculate production capacity and other data that can be used to
analyze whether the production line can meet current and upcoming schedule requirements.
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Important Flow production line records are stored in the same table as production lines used by
the Repetitive, Advanced Repetitive, and Operations Planning modules. However, the records
created with this program include some data used only in flow scheduling. For example, flow rates
defined here apply only to flow schedules.

Delete existing production line records by pressing Delete when the cursor isin any field below
the Production Linefield. Before deleting the record, the system verifiesthat the production lineis
not used by a schedule in the Flow Scheduling, Repetitive, or Operations Planning modules. The
system deletes schedule code detail records associated with the production line.

Note If you have also defined this production line in the Repetitive or Advanced Repetitive
module, that production line record is not affected.

Fig. 2.6
Production Line Maintenance (17.13.1.4)

=8
Production Line Maintenance: Go To -~ ACTIONS «

Site: 10000 M1 Plant
Production Line: TT
Description: |Standard rate clip
Default Schedule Code: |T-week .~
Default Flow Rate Code: Normal| 2
Post Kanban Prod Receipts to Flow:

Site. Enter an alphanumeric code representing the site where this production lineis located.
This site must be defined in Site Maintenance. You must have security accessto the site, and it
must be in the current database.

Line. Enter an a phanumeric code for a production line used for manufacturing flow-scheduled
items.

Description. Optionally enter an alphanumeric description of this production line. Some
programs, including reports and inquiries, display this description when you enter the
production line code.

Default Schedule Code. Optionally enter a default schedule code for this production line. This
value must be defined in Schedule Code Maintenance. See “ Defining Schedule Codes’ on

page 17.

If you enter avalue, it defaults to the Schedule Code field when you create a new schedule for
this production line in Flow Schedule Maintenance. Otherwise, that field is blank.
Additionally, when you use Production Line Item Maintenance to identify items that can be
produced on a flow production line, that program gets the default unit of measure from the
default schedule code.

In Flow Schedule Maintenance, flow schedule codes are used to convey basic data about a
flow schedule, including such information as periods, start dates, and unit of measure data.

Default Flow Rate Code. Optionally enter a default flow rate code for this production line. If
you enter avalue, it is validated against codes entered in Generalized Codes Maintenance
(36.2.13) for field flcr_rate_code.

If you enter avalid value, it defaults to the Flow Rate field when you create anew schedule for
this production line in Flow Schedule Maintenance. Otherwise, that field is blank.
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In Flow Schedule Maintenance, flow rate codes are associated with a specific production rate
on a specific production line.

Post Kanban Production Receipts to Flow. Indicate whether production receipts recorded
using Kanban transactions are also recorded as completions for flow scheduled orders on this
production line.

No: Kanban production receipts are not recorded as flow schedule completions.

Yes. When you record a production receipt in the Kanban module with an effective date that
corresponds to a flow schedule due date for the item, the system updates the Completed field
on the flow scheduled order with the quantity received.

When more than one order is available to record completions, the system applies the same
logic used when you receive completed quantitiesin Flow Schedule Receipts (17.13.7). See
“Application of Received Quantities” on page 44.

Note When thisfieldis Yes, the system applies completions only to flow scheduled orders
that do not reference an existing, non-type W work order.

Optionally, you can associate target and maximum production flow rates with specific schedules
when they are referenced in Flow Schedule Maintenance on a schedule for this production line.
When you complete basic data entry in the first frame and click Next, the system prompts you to
modify schedule code detail. Specify Yesto access another data-entry frame for entering flow
rates. A frame displays existing production line records. Use the bottom frame to update these or
enter new records.

Note You can also associate flow rates with production lines in Schedule Code Maintenance.

Fig. 2.7
Production Line Maintenance, Schedule Code Detail Frames

Praduction Line Maintenance: Go To -~ ACTIONS «

Site: 10000 NI Plant
Production Line: TT Standard rate clip

Schedule Description Target Maximum UM Period

T-wesk weekly T line scheduls 2,000.0 3,000.0 23  weekly

Schedule Description Target Maximum UM Period
T-week weekly T line schedule 2,000.0 3,000.0] ea  weekly

Schedule. Enter aflow schedule code to be associated with this production line. This must be
defined in Schedule Code Maintenance.

When you enter avalid value, the system displays the description and rate expression defined
for the code in Schedule Code Maintenance. You can then specify target and maximum
production rates for this production line.

Target. Enter the optimum number of units produced by thisline during the schedule period
when it uses this schedule code.
This cannot be greater than the value entered in Maximum.

When you create a schedul e using this schedul e code for this production linein Flow Schedule
Maintenance, the system calculates physical usage relative to this value.

You can delete schedule code detail records by pressing Delete from this field.
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Maximum. Enter the absolute maximum number of units produced by this line during the
schedule period when it uses this schedule code.

This cannot be smaller than the value entered in Target.

When you create a schedul e using this schedule code for this production line in Flow Schedule
Maintenance, the system calculates physical usage relative to this value.

You can delete schedule code detail records by pressing Delete from this field.

Associating Items with Production Lines

Use Production Line Item Maintenance (17.13.1.7) to identify items that can be scheduled for a
flow production line.

Important In Flow Schedule Maintenance, you can enter an item on aflow schedule for a
production line only when it has been associated with that production line using this program.
Additionaly, Import MRP Planned Orders selects orders only for items that have been defined in
this program.

A preference value assigned to each item allows the system to determine priorities for assigning
MRP-driven demand for items that can be produced by multiple lines. When you import planned
ordersfor such items, the system selects the production line with the lowest value in the Preference
field as the primary line for producing the item.

You cannot update information about the production line itself in this program. Instead, use
Production Line Maintenance (17.13.1.4).

In the first frame, enter the site and production line code for aline already defined in Production
Line Maintenance. The system displays the schedule measurement and UM values from the
default schedule code for the production line, if oneis defined.

Fig. 2.8
Production Line Item Maintenance (17.13.1.7)

Production Line Item Maintenance: Go To - ACTIOMNS ~

Site: 10000 Schedule Measurament: Units
Production Line: TT Schedule UM: a3

Item Number Description Preference
TT-500 Standard wire clip 1
TT-500L L-model wire clip 1

Ttem Number Description Preference
TT-500 Standard wire clip 1

In the center frame, the system displays any existing items assigned to this production line. Use the
bottom frame to edit existing item records or enter new ones.

Item Number. Enter the number of an item that can be manufactured on this flow production
line. This must be avalid item defined in Iltem Master Maintenance (1.4.1).

An item can be associated with more than one production line.
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A unit of measure conversion must be defined in Unit of Measure Maintenance (1.13) when:

« The production lineis associated with a default schedule code in Production Line
Maintenance.

- The default schedule code has a schedule unit of measure specified in Schedule Code
Maintenance.

In this case, a UM conversion record must exist between the schedule UM and the item’s
stocking UM. Otherwise, the system displays an error.

Preference. Indicate the relative priority the system should assign to this production line when
you use Import Flow Schedules from MRP (17.13.9) to create flow scheduled orders for this
item based on MRP-generated data.

Valid values are integers greater than 0 (zero). A lower value indicates a higher preference.

When determining which production line should be used to fill MRP-generated demand for a
flow-scheduled item, the system looks at all production lines for the site that can produce the
item. If it finds more than one, the system considers the instance with the lowest Preference
value asthe primary line.

A primary line must exist during data entry. If arecord exists for the same item-site
combination on a different production line, you can enter the same Preference value here only
if athird line has alower value so that it can be used as the primary production line.
Otherwise, you cannot complete line entry without assigning a different Preference value.

Similar logic applies when you delete an item from a production line. For example, you can
produce the same item on production lines 100, 200, and 300. Production line 100 has
Preference for the item set to 1; for lines 200 and 300, it is set to 2. If you delete the item from
production line 100, the system cannot resolve which should be the primary line for this item.
In this case, awarning message displays when you delete the item from production line 100.

To delete an existing item record from this production line, press Delete when the cursor isin the
Preference field. The system verifies that the item is not included on aflow schedule for this
production line with a due date later than today. If it is, a warning message displays.

Defining Flex Fences
Use Flex Fence Maintenance (17.13.1.10) to define flex fence parameters for flow schedules.

Flex fences are tools for determining if the total schedule being entered or maintained iswithin a
realistic, specified variance from the current period's total schedule. This|ets you verify that
schedules are maintaining a reasonably constant level of production over several periods, or warns
you of large changes in production requirementsin an upcoming period. See “Flex Fences’ on

page 12.

When you set up flex fence parameters and Display Flex Fence Recap is Yes in Schedule Code
Maintenance for the code specified on the flow schedule header, the system displays two kinds of
flex fence data after you complete data entry in Flow Schedule Maintenance:

« A summary frame of flex fence data

« A warning message when the variance for a period on the schedule is outside the specified
percentage

MQAD



Flow Scheduling 25

Note When the system does not find flex fence parameters for the production line and schedule
code, the flex fence recap frame and warning messages do not display regardless of the setting of
Display Flex Fence Recap.

In thefirst frame, enter the combination of site, production line, and schedule code associated with
the flex fence parameters. When you enter a schedule code, the system displays the period
associated with the code in Schedule Code Maintenance.

Fig. 2.9
Flex Fence Maintenance (17.13.1.10)

Flex Fence Maintenance: Go To - ACTIONS ~

Site: 10000 MJ Plant
Production Line: TT Standard rate clip
Schedule Code: T-week weekly T line schedule

Perind: weekly standard work week

Period Flex Fence %
1 10.0%
2 15.0%
2 20.0%

Period Flex Fence %

3 20.0%]

You can apply flex fences more generally by leaving one of the first three fields in the program
blank. Only one of the three fields can be blank. For example, if you leave Production Line blank,
the flex fence parameters apply to all flow ordersthat specify this combination of site and schedule
code, regardless of the production line.

In the center frame, the system displays any existing flex fence values. Use the bottom frame to
edit existing flex fence periods or define new ones.

Period. Enter the relative number of the period for which the system will use the specified
percentage in flex fence calculations.

This period is relative to the current date. For example, when you are using weekly schedules,
period 1 covers the schedul e for the week immediately following this one.

To determine the period in which the schedule being maintained falls, the system:

- Readsall existing flow schedule master records backwards, beginning with the one being
maintained.

« Counts the number of records read with the appropriate site and production line until it
finds the one that includes today’s date. Thisisthe number the system uses as a period to
select aflex fence percentage.

Numbersin thisfield do not have to be consecutive. If there is agap in the sequence, the
system uses the value for the previous period until it reaches the next specified period. For
example, if you have percentages defined only for periods 1 and 4 and you are entering a
schedule for what the system calculates to be period 3, it will continue to use flex fence
parameters specified for period 1 until you maintain the schedule for period 4.

Flex Fence Percentage. Enter the percentage the system should use in comparing a
production line's resource usage for the period being maintained with a baseline period. For
example, if you enter 5, the system measures whether calculated usage is within -5 or +5
percent of the baseline period's scheduled usage.
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Typicaly, flex fence percentages increase over time. If you enter a percentage that is less than
aprevious period’s value, the system displays a warning. You can disregard this message.

When you access a schedule in Flow Schedule Maintenance, the system obtains the total
schedule usage from the schedule that includes today’s date. Thisis the baseline value used in
the flex fence calculation. It then determines the period for the schedule being maintained and
uses the associated percentage to cal culate minimum and maximum values. If the current
schedul€'s resource usage is outside that range, the system displays a warning message.

Use of Flex Fences

When you enter aflow schedule in Flow Schedule Maintenance for a period after the current one,
the system searches for flex fence recordsin the following order:

1 Onethat matches site, production line, and schedule code

2 Onethat matches site and production line, with ablank schedule code
3 Onethat matches site and schedule code, with ablank production line
4 Onethat matches production line and schedule code, with ablank site

When it finds a match, the system calculates which period applies to the future schedule being
maintained, using the current period as 0. It then uses the associated percentage to calculate flex
fence variances for that future schedule based on the scheduled quantity for the current period.

Note All flex fence calculations are based on comparisons between future periods and the current
period. When you enter schedules for the current period, flex fence parameters are not applicable.

If the variance is not within the specified percentage, the system displays a warning message.

Defining Flow Rate Codes

In addition to the standard target and maximum production rates you can associate with a
production line in either Production Line Maintenance or Schedule Code Maintenance, you can
also optionally define flow rate codes that can then be associated with numeric flow ratesin two
ways:

« For specific items using Rate Code by Item Maintenance (17.13.1.13)

- For item types or groups using Rate Code by Type/Group Maintenance (17.13.1.16)
Flow rate codes et you measure physical and time usage in a schedule. You can check to seeif the

total production output or hours in a new schedule do not exceed production capacity. See“Flow
Rates’ on page 10.

Before setting up flow rate data, you must first define flow rate codes in Generalized Codes
Maintenance (36.2.13) for field flcr_rate_code.

When you enter or maintain flow schedules using Flow Schedule Maintenance (17.13.3) for items
that have flow rates defined, the system displays resource usage data based on different scenarios.
See“Time Usage Data” on page 37.

MQAD



Flow Scheduling 27

Flow Rate Codes for Items

Use Rate Code by Item Maintenance (17.13.1.13) to associate optional flow rate codes with
numeric production rates for specific items on a production line.

Inthefirst frame, enter the combination of site, production line, schedule code, and item number to
which the flow rate codes apply. The system displays the rate expression associated with the code
in Schedule Code Maintenance.

You can apply flow rate codes more generally by leaving either Site, Production Line, or Item
Number blank. Only one of the three fields can be blank. For example, if you leave Production
Line blank, the flow rate codes apply to all flow orders that specify this combination of site,
schedule code, and item number regardless of the production line being used.

Note Schedule Code isaways required because the system usesit to determine the rate
expression that appliesto flow rates.

The system validates unit of measure (UM) conversions for theitem if you enter avaluein
Schedule Code that has a schedule UM specified in Schedule Code Maintenance. In this case, a
UM conversion record must already be set up in Unit of Measure Maintenance between the
schedule UM and the item’s stocking UM. Otherwise, the system displays an error.

Fig. 2.10
Rate Code by Item Maintenance (17.13.1.13)

o &
Rate Code by Item Maintenance: Go To - ACTIONS «

Site: 10000 M1 Plant
Production Line: TT Standard rate clip
Schedule Code: T-week weekly T line schedule
Item Mumber: TT-500
Rate Expression: UM/Hour

Rate Code Description Rate

lowe 1 person absent 700.0 ea/Hour
normal standard crew 1,000.0 ea/Hour
high extra person 1,200.0 ea/Hour

Rate Code Description Rate

high extra person 1,200.0 ea/Hour

The center frame displays existing flow rate code records, if any have been defined. Records are
listed in ascending numeric sequence based on the rate, rather than by flow rate code. Use the
bottom frame to edit existing flow rate records or enter new ones.

Rate Code. Enter the flow rate code for thisitem. Values are validated against codes entered
in Generalized Codes Maintenance for field flcr_rate_code. The system displays the
description associated with the generalized code.

In Flow Schedule Maintenance, flow rate codes are associated with a specific production rate
on a specific production line. When Display Time Usage Recap is Yes in Schedule Code
Maintenance for the schedule code specified in the flow schedule header, the system displays
time usage data for each flow rate code defined for items on the production line.
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Rate. Enter the production rate represented by this flow rate code when it is used with the
specified item. When Display Time Usage Recap is Yes for the schedule code on a schedule
being entered in Flow Schedule Maintenance, the system displays time usage data based on
thisrate.

Important Thisrate should be in terms of the displayed rate expression, which is associated with
the schedul e code specified in thefirst frame. For example, if the rate expression is units/hour, you
might enter aflow rate of 100. However, the same rate for arate expression of hours/unit would be
0.01.

Flow Rate Codes for Item Types or Groups

Use Rate Code by Type/Group Maintenance (17.13.1.16) to specify production line flow rate data
unique to item types or groups. Items are optionally associated with types or groupsin one of the
following programs:

« Item Master Maintenance (1.4.1)
- Item Data Maintenance (1.4.3)
This program is very similar to Rate Code by Item Maintenance. However, instead of specifying

an individual item, you can apply the defined flow rates to item types or groups. See “Flow Rate
Codesfor Items’ on page 27.

Fig. 2.11
Rate Code by Type/Group Maintenance (17.13.1.16)

Rate Code by Type/Group Maint: Go To - ACTIONS ~

Label and Site: 10000 NI Plant
validation Production Line: TT Standard rate clip
vary Schedule Code: T-week weekly T line schedule
depending Item Ty:pe: MECH mechanical items
Rate Expression: UM/Hour
on control

settlng. Rate Code Description Rate

low 1 person absent 200.0 ea/Hour
narmal standard crew 300.0 ea/Hour
high extra persan E00.0 ea/Hour

Rate Code Description Rate

high extra persan 500.0 ea/Hour

Indicate how you want to apply these rates in the Enter Flow Rate Code by Item Type/Group field
in Flow Control (17.13.24). Thefield label and generalized codes validation in Rate Code by
Type/Group Maintenance change based on that setting, as shown in Table 2.8.

Table 2.8

Effects of Flow Control Setting
Flow Control Generalized
Value Field Label Codes Validation
Type Item Type pt_part_type
Group Item Group pt_group
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Use of Flow Rate Records

Flow Schedule Maintenance uses the following search sequence to determine which flow rate
record to use in its calculations:

1 Search for the specific site, production line, schedule code, and item number (from Rate Code
by Item Maintenance).

2 Search for specific site, production line, schedule code, and item type or group associated with
the item number entered (from Rate Code by Type/Group Maintenance).

3 Search for specific site, production line, schedule code and a blank item number (from Rate
Code by Item Maintenance).

4 Search for specific site, blank production line, schedule code, and item number (from Rate
Code by Item Maintenance).

5 Search for blank site, production line, schedule code, and item number (from Rate Code by
Item Maintenance).

Linking Work Centers to Locations

Optionally, you can set up alink between aflow production line work center and the location from
which it backflushes components used to produce items on flow scheduled orders. By associating
one or more locations with awork center and specifying a preference value for each, you can
control the order in which the system selects backflush locations when you receive a flow
scheduled order into inventory. See “Receiving Completed Flow Scheduled Orders’ on page 42.

Use Work Center/Location Maintenance (17.13.1.22) to set up these links.

In the first frame, enter the combination of site, work center, and machine that will backflush
components from the specified locations. You must enter at |east a valid Work Center. To create
more general records, you can leave Site or Machine blank.

Fig. 2.12
Work Center/L ocation Maintenance (17.13.1.22)

= &
Work Center/Location Maintenance: Go To -~ ACTIONS ~

Site: 10000 M) Plant
Work Center: TT-500 TT-500 products
Machine:

Work Center Location Detail
Location Preference
TTLOC material stage for TT 1

Location Preference

TTLOC material stage for TT 1

The center frame displays existing flow rate code records, if any have been defined. Use the
bottom frame to edit existing records or enter new ones. If thiswork center consumes components
from more than one location, you can enter multiple locations. Use the Preference field to specify
the priority the system should use in backflushing required components from each location.

MNQAD



30 User Guide — QAD Lean Manufacturing

Use of Work Center/Location Records

When you record completions using Flow Schedule Receipts and Modify Backflush is set to No,
the system uses the following sequence to find locations that can provide the total quantity of
components used by the completed flow schedules.

1 Based on therouting, use locations associated with a specified site, work center, and machine
code.

2 Based on the routing, use locations associated with a specified site, specified work center, and
blank machine code.

3 Based on the routing, use locations associated with a blank site, specified work center, and
specified machine code.

4 Based on the routing, use locations associated with a specified work center only.
5 Based onitem master data, use the location associated with the item.
6 Useblank location.

If amatching record has more than one location specified, the system consumes componentsin the
order specified in Preference. When locations in one record do not provide sufficient components
for the entire quantity received, the system consumes available components and searches for
another appropriate location.

If backflush requirements still are not met, the system displays awarning message and a data-entry
frame for the backflush location.

Creating and Maintaining Flow Schedules

You can create schedules to produce items on a specific flow production line within asite. A flow
schedule consists of agroup of flow scheduled orders, each with arequired quantity and a due date
within the planning period associated with the schedule, as well as an optional reference to a
demand order and existing work order.

There are three ways to create flow scheduled orders:

« Enter them manually using Flow Schedule Maintenance (17.13.3). You can also use this
program to update existing flow schedules—for example, to modify the sequencein which the
production line completes its work on a given day or move orders from one day to another as
priorities change. See*Using Flow Schedule Maintenance” on page 30.

« Create flow scheduled orders from MRP-generated planned work orders using Import MRP
Ordersto Schedule (17.13.9). See “Importing MRP Planned Orders to a Flow Schedule” on

page 38.

- Copy existing orders from an existing flow schedul e to a new date range using Flow Schedule
Copy (17.13.5). See “Copying Flow Schedules’ on page 39.

Using Flow Schedule Maintenance

Use Flow Schedule Maintenance (17.13.3) to enter or update flow scheduled ordersfor a
production line over a specified planning period.
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You can optionally reference existing demand orders and work orders on flow scheduled orders.
The system synchronizes due dates and quantities between the flow schedule and referenced work
orders. If you do not reference awork order, the system automatically creates atype W (Flow)
work order. Type W work orders cannot be updated or processed using any of the programsin the
Work Orders module.

After you enter or update schedules, the system cal culates production line resource usage based on
setup data. Depending on records defined for the schedule code associated with the flow schedule,
the system displays resource usage and flex fence data. Additionaly, if you have defined one or
more flow rate codes for items on the production line, the system optionally displays usage data
based on different scenarios; for example, the effect of adding a machine or an extraworker to the
production line. You can use these displays to determine how effectively your production line can
meet the requirements of the schedule.

See “Flow Schedule Analysis’ on page 36 for more information.

Important Toavoid locking alarge number of records during flow schedule entry or maintenance
and to provide amethod of viewing a schedul e before updating the database, the system uses
temporary tables to record transactions. Datais not written to the database until you are finished
and are ready to save the schedule. Since no records are locked, it is possible for two usersto make
conflicting changes to the same schedule. While the system in most cases can detect whether
existing records have been modified, it is safer to implement a business process that prevents
multiple users from maintaining schedules for the same production line at the same time.

This program consists of the following three frames:

- A header frame, which lets you specify which production line will use the flow schedule, the
due date for which you want to enter or update orders, and information used to calcul ate usage
data.

« A display frame, which lets you select existing orders on the flow schedule for maintenance.

A data-entry frame, which lets you enter new orders on the flow schedule or update existing
orders.

Additional warnings, prompts, and summary frames may display, based on header settings and
base data setup.

Flow Schedule Header

In thefirst frame, enter basic data to identify the flow schedule and determine how the system
displays data while you are maintaining it.

Fig. 2.13

Flow Schedule Maintenance (17.13.3), Header Frame

= £
Flow Schedule Maintenance: Go To -~ ACTIONS ~

Site: 10000 Production Line: TT Schedule Code: T-week Rate Code
Date: 04/17/2007 - 04/23/2007 Rate Code: I is optional.

Site. Enter the site where this flow scheduled order will be produced.

This must be avalid site defined in Site Maintenance, and it must be a site for which the
production line has been defined in Production Line Maintenance.
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Production Line. Enter the production line that will produce the items on this flow scheduled
order.

This must be avalid production line defined for this site in Production Line Maintenance.

Schedule Code. Enter the schedule code that appliesto this flow scheduled order. This must
be avalid schedule code defined in Schedule Code Maintenance.

If adefault schedule code has been defined for this production line in Production Line
Maintenance, that value defaults to thisfield. You can change it as needed.

Schedule codes determine basic information about the schedule that the system uses to
calculate dates, determine production rates, and control which types of data display in Flow
Schedule Maintenance.

Date. Enter the date this flow schedule appliesto. The field defaults to the current date. The
system uses this date to determine the schedule to be created or modified.

You can change the field as needed, but it cannot be earlier than the starting date for the
schedule specified in Schedule Code Maintenance.

After you complete the flow schedule header, the system uses the following setup data to
calculate the date range in which this schedule fals:

 The start date specified in Schedule Code Maintenance

« The number of calendar days in the planning period associated with the schedule code,
specified in Planning Period Maintenance

That range then displaysin thisfield.

Rate Code. Optionally enter the code representing the flow rate for the items on this schedule.
If thisisanew schedule, the field defaults from the production line, if it specifies adefault rate
code. Otherwise, the default for a new schedule is blank. On an existing schedule, the value
defaults from when you entered or last modified the schedule.

If you enter avalue, it is validated against codes entered in Generalized Code Maintenance for
field flcr_rate code.

To determine the effects of aternate production scenarios, such as adding or subtracting
machines from the production line, associate flow rates with rate codes in Rate Code by Item
Maintenance or Rate Code by Type/Group Maintenance. (See “ Defining Flow Rate Codes’ on
page 26.) When you enter avalid value in Rate Code and Display Physical Usage Recap is Yes
for the schedule code specified, the system displays the effects of each flow rate associated
with items on the schedule.

Note If you enter avaluein thisfield and rate codes have not been defined for all theitemson
the schedule, the system displays an error message during processing.

Scheduled Order Details

After you complete these fields, the system lists the existing orders for the scheduling period. To
update an order, select it and choose Go. You can then update many of the fieldsin the bottom
frame.

To enter anew order, select any line and change the Date and Seq fields to a unique combination.
The system clears the fields so you can enter anew order assigned to that date and sequence.
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Fig. 2.14
Flow Schedule Maintenance (17.13.3), Display and Entry Frames

low Schedule Maintenance - X

Flow Schedule Maintenance: Go To~ ACTIONS ~

Site: 10000 Production Line: TT Schedule Code: T-week
Date:04/17/2007 - 04/23/2007 Rate Code:narmal

=]
=4
=1

Due Date Seq Item NMumber Scheduled wo S0
04/17/2007 1 TT-500 300.0
04/18/2007 1 TT-500 E00.0
04/18/2007 2 TT-500L E00.0
04/19/2007 1 TT-500 800.0

i i

Due Date: 04/19/2007 Seq: 2.0 WO 1D
Item: j=[sH Line: |0
Scheduled: 0.0 Due Time: 00:00:00 Shift: |0 Cmmts: []
Completed: 0.0 Mote:
Change to Due Date: Sequence: 0.00 Posted to Rep: [T

Due Date. Enter the due date for thisitem. This cannot be earlier than the first day of the
period being maintained.

If the due date is later than the end of the period you are maintaining, the system displays a
warning. Although information entered for such adate is stored, it is not used in usage
calculations during the current session. Next time you access the schedule for this period, that
detail record does not display. Instead, open the schedule that includes the specified date to
view or modify that record.

You can enter the same due date for an item more than once on a schedule. However, each
instance must have a different sequence number to indicate the production line’s priorities.

If you enter an existing date/sequence number combination, the system displays data for that
record. You can update most of the fields. The Change to Due Date and Seq fields are al'so
enabled so that you can update the due date and sequence for this record.

If you enter avalid value in Work Order, the system validates that this is the same as the work
order due date. If it is not, awarning message displays. The system updates the work order to
match the flow schedule due date.

After awork order islinked to aflow schedule, the system synchronizes the schedul e due date.
You can update it here, and changes are reflected in Work Order Maintenance. However, you
cannot update it in that program.

Sequence. Enter a sequence number indicating the order in which this production line will
perform the scheduled activities on this day. You can update these numbers when priorities
change; for example, in response to a rush sales order from a key customer.

Each due date on a flow schedule must have a unique series of sequence numbers; a number
cannot be repeated on the same date.

To have the system assign the next available sequence number on this due date, enter 0 (zero).

If you enter an existing date/sequence number combination, the system displays data for that
record. You can update most of the fields. The Change to Due Date and Seq fields are al'so
enabled so that you can update the date and sequence fields.
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The field accepts a decimal value, which you can use to insert a new schedul e between two
existing entries. For example, if you already have entries for item A on 5/25 with sequence
numbers 1 and 2, but you want to resequence the schedule by adding another item A order
before the current sequence 2, enter 1.5 in Sequence. After you complete the schedule, the
system updates the sequence numbers in the middle frameto 1, 2, and 3.

Item. Enter the number of the item to be produced. This must be valid item for this site and
production line, already defined in Production Line Item Maintenance.

An item number can be included on a flow schedule more than once, aslong as each instance
has a different due date/sequence combination.

If you enter avalid value in Work Order, the system verifies that thisis the item on the work
order. If you enter asales order and line, the system also validates the item number.

Scheduled. Enter the quantity of the item to be produced by this production line on the
specified date.

The scheduled quantity must be expressed in the stocking unit of measure for the item. If this
is different from the unit of measure, weight, or volume specified in Schedule Code
Maintenance for the schedule code referenced on this flow scheduled order, a conversion
factor must exist in Unit of Measure Maintenance. Otherwise, the system displays an error
message.

If you enter avalid valuein Work Order, the system validates that this is the same as the work

order quantity. If it isnot, a warning message displays. The system updates the work order to
match the flow schedule quantity.

After awork order islinked to aflow schedul e, the system synchronizes the schedule quantity.
You can update it either here or in Work Order Maintenance.

Completed. This system-maintained field displays the quantity received for this flow
scheduled order. See “Receiving Completed Flow Scheduled Orders’ on page 42.

Work Order and ID. Optionally enter the number or ID of an existing work order to be
associated with this flow scheduled order.

The work order must be for the same item or the system displays an error. In addition, if the
work order due date and quantity are not the same as the flow schedule due date and quantity,
warning messages display. The system then updates the work order record to match the due
date and quantity on the flow schedule.

Additionally, the system automatically references awork order when you use Import MRP
Ordersto Schedule to add a scheduled order for an item with a purchase/manufacture code
other than W (Flow manufactured) or L (Line manufactured). You cannot update the displayed
values.

When you enter both work order and sales order numbers, the system determines whether the
sales order isfor a configured item that has been released to atype F (final assembly) work
order using Sales Order Release to Work Order (8.13). If so, the work order must be the one
associated with the sales order. Otherwise, an error message displays.

When you reference awork order on aflow schedule, the system synchronizes data between
the Flow Scheduling and Work Orders modules. For example, you can receive completed
orders using Work Order Receipt (16.11), Work Order Receipt Backflush (16.12), or Flow
Schedule Receipts (17.13.7). Each program updates the Completed field in both Flow
Schedule Maintenance and Work Order Maintenance.
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These fields are enabled only when you are entering a new scheduled order. You cannot
update them later.

Sales Order. Optionally enter the number of the demand order that created the demand to be
filled by this flow scheduled order. This can be a sales order, areturn material authorization
(RMA) issue, acustomer scheduled order, or amaterial order.

If you enter avalue in thisfield, the system validates it against existing values in the sales
order master table. It confirms that the specified item is included on the demand order only if
you also specify aline number. Otherwise, it just validates that the order exists.

When you enter both work order and sales order numbers, the system determines whether the
sales order isfor a configured item that has been released to atype F (final assembly) work
order. If so, the work order must be the one associated with the sales order. Otherwise, an error

message displays.
Line. Optionally enter the line number of the specified demand order.
If you enter aline number, the system validates the following:
 That the line item exists on the specified demand order
 That the lineisfor the specified item
Due Time. Optionally enter the time of day that this flow scheduled order should be
completed.

Enter the time in HH:MM:SS format based on a 24-hour clock. For example, enter 1:30 p.m.
as 13:30:00.

Thisfield isfor reference. It appears on some reports and inquiries, and can be used to
introduce a greater level of detail into the sequence of activities on a production line.
Comments. Indicate whether you want to enter comments related to this flow scheduled order.

When thisfield is Yes, the system displays a standard transaction comments screen when you
click Next. You can enter unlimited comments, with each comment up to 99 pages long.

You can also use the Note field to enter a brief comment up to 24 characters long without
using the transaction comments screen.

Note. Optionally enter a brief text comment associated with this flow scheduled order.
Thisfield islimited to 24 characters. To enter more extensive text, set Comments to Yes.
Posted to Repetitive. This system-maintained field indicates whether an order has been
exported for scheduling with the Repetitive or Advanced Repetitive module using Export
Schedule to Repetitive (17.13.10). When it is Yes, you can no longer process this flow

scheduled order using programs on the Flow menu. See “Exporting Flow Schedules to
Repetitive” on page 40.

Two additional fields can be updated only when you are maodifying an existing flow scheduled
order:

Change to Due Date. Enter anew due date for this flow scheduled order. This cannot be
earlier than the first day of the period being maintained.
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If the date you enter islater than the period you are maintaining, the system displays a
warning. Although information entered for such adate is stored, it is not used in usage
calculations during the current session. Next time you access the schedule for this period, that
flow schedule does not display. Instead, open the schedule for the appropriate period to view
or modify it.

Sequence. Enter a new sequence number for this flow scheduled order.

The sequence number can be adecimal. For example, to resequence an order to fall between
existing order sequence numbers 1 and 2, set thisfield to 1.5. After you click Next, the system
renumbersthe order linesas 1, 2, and 3.

Flow Schedule Analysis

When you finish entering or updating data, click Back when the cursor isin the Due Date field to
return to the second frame, and then click Back again. Based on setup data and settingsin Schedule
Code Maintenance, you can use these frames to analyze how well the production line can meet the
reguirements shown in the schedul e before you write the schedule to the database. See “ Defining
Schedule Codes’ on page 17.

If the setup datais not available for arecap frame, the system does not display the frame regardless
of the setting in Schedule Code Maintenance. For example, if you have not set up appropriate flex
fence parameters in Flex Fence Maintenance, the recap frame and warning messages do not

display.
Schedule Summary

The system first displays a frame of summary data that includes the following:
» Basic schedule information from the header.
« Number of hours on the schedule.

« Scheduling rate expression associated with the schedule code used; for example, tons per
week.

» Quantities scheduled and completed.

- Takt time, also known as operational cycle time, for the current schedule on the production
line. Inthisframe, Takt timeisaways displayed as the number of minutes needed to make one
unit. Thisindicates the pace at which the production line operates to meet the current schedule.
See“Takt Time” on page 10.

Fig. 2.15
Schedule Summary Frame

Site: 10000 Production Line: TT Standard rate clip
Schedule Code: T-week weekly T line schedule
Scheduled Hours: 40.00 Schedule Period: 04/17/07 - 04/23/07
Scheduled: 3,100.00 ea/weekly Takt Time:0.77 Min/ea
Completed: 0,00
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Flex Fence Data

Flex fences are tools for determining whether the total required quantity to be produced on the
schedule you are entering is within a specified percentage of the current period’s requirements.
See “Flex Fences’ on page 12.

A flex fence data frame displays under these circumstances:

 The schedule you are maintaining is for afuture planning period, rather than the current one.

« You have specified flex fence parameters that apply to this flow schedule. See “Defining Flex
Fences’ on page 24.

 Display Flex Fences Recap is Yes for the applicable schedule code record in Schedule Code
Maintenance.

When production requirements are outside the percentage specified in Flex Fence Maintenance,
the system also displays awarning message in addition to the flex fence data summary.

Fig. 2.16
Flex Fence Data Frame

Flex Fence Data

Flex Fence: 10.0% Base Period: 2,100.0 ea/weekly
Flew Minimum: 1,890.00 ea/weekly Flex Marimum: 2,310.00 ea/weekly

Physical Usage Data

The system displays a frame of physical usage data, expressed as the percentage of target and
maximum production line capacity represented by total requirements for the planning period,
under the following circumstances:

« You have associated target and maximum rates either with the applicable schedule code in
Production Line Maintenance, or with the production line in Schedule Code Maintenance.

- Display Physical Usage Recap is Yes for the applicable schedule code record in Schedule
Code Maintenance.
See “ Checking Physical Usage in a Schedule” on page 10.

Fig. 2.17
Physical Usage Frame

Physical Usage

Maximum: 3,000.0 ea/weekly Percent Used: 103.3%
Target: 2,000.0 Percent Used: 155.0%

Time Usage Data

You can use time usage cal culations to determine the effects of alternate resource scenarios on the
production line's ability to meet schedule requirements effectively. See “ Checking Time Usagein
a Schedule” on page 11.

The system displays time usage data in two formats—for the entire schedule period or for each
individual day in the period—only under the following circumstances:

« You have associated flow rate codes with itemsin either Rate Code by Item Maintenance or
Rate Code by Type/Group Maintenance.
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» You enter avalid rate code in the header of Flow Schedule Maintenance.

« The appropriate field—Display Time Usage Recap or Display Daily Time Usage Recap—is
Yes for the applicable schedule code record in Schedule Code Maintenance.

Fig. 2.18
Time Usage Frame

Time Usage
Rate Gode Available Hours Hours Used % Used
high 40.00 4.33 10.83%
low 40.00 9.79 24,46%
norrmal 40.00 6.60 16.5%

Fig. 2.19
Time Usage by Day Frame

Time Usage by Day

Due Date Available Hours Hours Used % Used
04/17/2007 8.00 0.30 3.75%
04/18/2007 8.00 2.17 27.08%
04/19/2007 8.00 4.13 51.67%
04/20/2007 8.00 0.00 0.0%
04/21/2007 8.00 o0.0o0 0.0%
04/22/2007 0.00 0.00 0.0%
04/23/2007 o0.0o0 o0.0o0 0.0%

Completing the Flow Schedule

After displaying the appropriate data summaries, the system prompts you to take an action
regarding the flow schedule by entering one of following values:

1. Accept new flow schedules and changes to existing schedules. The system displays a status
screen during processing, followed by a summary of the number of schedules processed for
each day of the period. Updated records are written to the database from the temporary table
used during data entry.

2: Edit the schedule. The system returns to the summary frame so you can continue to enter or
update records. Changes made or new records entered during this session are not yet saved in
the database.

3: Cancel. The system clears the temporary table created during this session, and the program
returns to the header frame. No changes are saved in the database. Any new or modified data
you entered in the program is discarded; existing schedules saved during earlier sessions are
not affected.

Note Pressing End also clears the temporary table and returns the program to the header frame.

Importing MRP Planned Orders to a Flow Schedule

Use Import MRP Orders to Schedule (17.13.9) to select planned work orders for specified items
and add them to flow schedules for the appropriate production lines.
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Fig. 2.20
Import MRP Orders to Schedule (17.13.9)

rt MRP Orders to Sched...

Import MRP Orders to Schedule: Go To ~ ACTIONS ~

Site: |10000 i Tao:|10000
Line:|TT To:|TT
Due Date: |04/16/2007 ¥ To!|04/20/2007 ¥
Itern Number: & To:
Include Flow Item only: []
Update: [] Output:
Batch ID:

Enter selection criteriafor the items that will have planned orders added to flow schedules. To
limit the selection to itemsthat are usually produced on aflow line, set Include Flow Items Only to
Yes. Set Updateto No to review areport on the effects of running this program before updating the
database.

When you click Next, the system looks for MRP-planned (status P) work orders for the items
matching the selection criteria. If the item is not assigned to a production line in Production Line
Item Maintenance, it is skipped. If it is assigned to multiple production lines, the system uses the
Preference value from Production Line Item Maintenance to determine the production line where
the order will be scheduled. See " Associating Items with Production Lines’ on page 23.

Based on the planned order due date, the system assigns each work order to the production line
flow schedule for the appropriate period. If a schedule aready exists for that date, the system
assigns the next available sequence number. After importing the orders to flow schedules, you can
update sequence and date information using Flow Schedule Maintenance.

If the item on an imported schedul e has a purchase/manufacture code of W (flow), the system
changes the work order type to W. (See “Purchase/Manufacture Codes’ on page 14.) Otherwise,
the work order typeisleft blank. In either case, the system sets the work order statusto E
(exploded). It then follows standard work order processing: Bill of material (BOM) and routing
records are created based on item master data, and the product structure is re-exploded using the
latest BOM and routing information available. The release date is cal culated based on the due date.

After importing MRP planned orders to flow schedules, process them the same way you do other
flow scheduled orders.

Copying Flow Schedules
Use Flow Schedule Copy (17.13.5) to copy existing flow scheduled orders to new flow schedules.

The copied order includes much of the same data as the original, such as site, production line, item
number, and schedule quantity. The due date is modified based on the specified target date range.
Other valuesin the new record are blank even if the source order included valuesin the
corresponding fields; for example, the system does not copy references to sales orders or work
orders, and the Completed field is set to O (zero).

For each flow scheduled order copied, the system creates anew type W (flow) work order just asit
does when you enter a new order using Flow Schedule Maintenance.
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Fig. 2.21
Flow Schedule Copy (17.13.5)

b
Flow Schedule Copy: Go To - ACTIONS ~

Source Date: |04/09/2007 ¥ To: 04/13/2007 ¥
Target Date: |04/16/2007 ¥ To:
Site: 10000 To: 10000
Production Line: | TT To: TT
Item Mumber: To:
Merge Existing Data:;ﬂ.é
Update:“l“j' Output:
Batch ID:

Enter the range of dates you want schedules to be copied from, as well as the target start date for
the newly created schedules. Using the specified selection criteria and a calcul ated target date
range based on due dates for existing schedules, the system copies existing flow schedules to the
corresponding dates in the target date range.

For example, you enter a source date range of 5/15/02 to 5/22/02 and a target date of 6/15/02. The
systems finds schedules with due dates of

5/16, 5/19 and 5/20 that match the selection criteria. It copies the data from those schedules into
new schedules with due dates of 6/16, 6/19, and 6/20.

To see the effects of this program without actually copying orders, set Update to No. Then review
the output report, adjust selection criteriaasrequired, and run the program again with Update set to
Yes.

Merging Data

In some cases, you might be copying a scheduled order to a new date range that already includes a
matching record for the item.

Use the Merge Existing Datafield to indicate how the system should manage a copied order when
this occurs.

No: The system does not create anew schedule for that order. On the output report line for that
order, Source From Due Date is blank and Existing Schedule displays Yes.

Yes. The system adds the quantity from the copied order to the existing flow scheduled order.
On the output report line for that order, the same due date displays in both Source From Due
Date and Schedule Due Date. Additionally, Existing Schedule displays Yes.

The system also adds the quantity to the associated work order for the target date. This can be
either the system-generated type W work order or the standard work order referenced in the
Work Order field. See “Work Orders’ on page 14.

Exporting Flow Schedules to Repetitive

Use Export Schedule to Repetitive (17.13.10) to select flow scheduled orders for specified items
and add them to line schedules. You can then place the orders on repetitive schedules in the
Repetitive and Advanced Repetitive modules.
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Enter selection criteriafor the items that will have flow scheduled orders exported to repetitive
schedules. To limit the selection to items that are usually produced on arepetitive line, set Include
Repetitive Items Only to Yes. Set Update to No to review areport on the effects of running this
program before updating the database. See * Purchase/Manufacture Codes’ on page 14.

Fig. 2.22
Export Schedule to Repetitive (17.13.10)

Export Schedule to Repetitive: Go To - ACTIONS ~

Site: 10000 & To: 10000
Line:|TT To: TT
Due Date: |04/16/2007 ¥ To: 4/20/2007 ¥
Iterm Murmber: To:
Include Repetitive Item only:
Update: [] Output:
Batch ID:

When you click Next, the system searches for flow scheduled (type W) work orders that have no
compl etions recorded for the items matching the selection criteria. If theitem isnot assigned to the
repetitive production line in Production Line Maintenance (18.1.1 in Repetitive; 18.22.1.1 in
Advanced Repetitive) or if the flow scheduled order has completions recorded, it is skipped.

Note Only system-generated type W work orders are included in the search. If you created aflow
scheduled order and manually entered a reference to awork order, you cannot export that flow
scheduled order to Repetitive.

Based on the planned order due date, the system assigns the quantity of the item to the production
line schedule for the appropriate date. If aline schedule already exists for a due date, the system
adds the quantity from the flow scheduled order to that day’s requirement. You can then use Line
Schedule Workbench (18.1.10 in Repetitive; 18.22.1.10 in Advanced Repetitive) and Repetitive
Schedule Update (18.1.18 in Repetitive; 18.22.1.18 in Advanced Repetitive) to add them to
repetitive schedules.

Important When you export the flow scheduled order, the system automatically deletes the
system-generated type W work order that was created with the flow scheduled order, along with
the associated MRP detail record. Once the order is moved to the repetitive schedule by way of
Line Schedule Workbench, a new MRP detail record is then created to reference that work order.

It isimportant to understand that if a planned work order is moved into flow using Import MRP
Ordersto Schedule (17.13.9), that planned work order is deleted and replaced with the flow work
order—which becomes the only order visible to MRP. If you then move that same work order to
repetitive (specifically the repetitive workbench), MRP no longer has knowledge of that work
order. If MRP is run while the work order is till in the workbench, MRP may reschedul e the
requirements from the original planned work order that was moved to flow, then to repetitive—
resulting in the same requirement being planned twice.

When you export aflow scheduled order, the system sets the Posted to Rep field in Flow Schedule
Maintenance to Yes. You can no longer update the schedule or record completionsfor it in the
Flow Scheduling module. Instead, process exported schedules just as you would any lineon a
repetitive schedule.

See User Guide: QAD Manufacturing for information on Repetitive and Advanced Repetitive
functions.
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Receiving Completed Flow Scheduled Orders

Use Flow Schedule Receipts (17.13.7) to receive completed products made on aflow production
line and backflush the items used to make them at the same time. The quantity received is applied
to flow scheduled orders and any associated work orders. Optionally, you can update component
backflush information.

Note Depending on how the flow schedule order is entered, you may be able to use alternative
methods to receive completed quantities:

« When aflow schedul e references anon-type W (flow) work order, you can receive theitemsin
two ways:

 Using Flow Schedule Receipts. The system updates the Completed field in both Flow
Schedule Maintenance (17.13.3) and Work Order Maintenance (16.1).

 Using Work Order Receipt (16.11) or Work Order Receipt Backflush (16.12) as part of
your standard work order processing tasks. The system also updates the Completed field
in Flow Schedule Maintenance for that schedule. See User Guide: QAD Manufacturing
for information on work order receipts.

» When the Work Order field is blank in Flow Schedule Maintenance, you can record receipts
for the flow scheduled order only in Flow Schedule Receipts.

Important Regardless of the method you use, your work procedures should require receiptsto be
entered as close to completion as possible. When you analyze production performance data using
Linearity Summary Inquiry (17.13.13.1), recording timely receipts allows completion information
to be up-to-date. Linearity is an important concept in flow manufacturing because it lets you
measure planned flow rates against actual rates and adjust your production methods accordingly.
See “Flow Linearity” on page 13.

In the first two frames of Flow Schedule Receipts, provide basic data for the receiving process.
Based on the settings in some of the fields, additional frames may display.

Fig. 2.23
Flow Schedule Receipts (17.13.7)

==
Flow Schedule Receipts: Go To ~ ACTIONS ~

Site: 10000 NI Plant Effective Date: 04/19/2007

Line: TT Standard rate clip Due Date: 04,/19/2007
Madify Backflush: I

Item Mumber: TT-500 Standard wire clip
Quantity: £00.0 EA
Scrapped Qty: 10,0 EA
Waork Order: D
Site: 10000
Location: T-SHIP  ~/
Lot/Serial:
Refarence:
Multi Entrv:'
Chyg attributes: D‘

Site and Line. Identity the site and production line that produces the item to be received.

Due Date. Specify the due date associated with flow scheduled orders that the system will
consider first in applying completions based on the quantity entered in this program.
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Using this date as a starting point, the system applies the quantity to orders on the specified
production line. No receipts are recorded against orders with due dates later than this. See
“Application of Received Quantities’” on page 44.

Modify Backflush. When thisfield is Yes, additional screens let you update information on the
quantity and location of components used during production. See User Guide: QAD
Manufacturing for information on backflush.

When you modify backflush while receiving flow scheduled orders, the system uses the same
process as when you receive standard work orders using Work Order Receipt Backflush
(16.12).

Otherwise, the system uses default information in determining how to issue components. If
you have defined component issue locations in Work Center/L ocation Maintenance
(17.1317.13.1.22), it uses those locations first. See “Linking Work Centersto Locations” on

page 29.

Item Number. Enter the number of the item being received. This must be avalid item
associated with this production line in Production Line Maintenance.

Quantity. Enter the completed quantity of the item being received.

Note If the production line flow schedule for the due date does not include open scheduled
quantities for this item, the system displays an error message.

After this quantity has been received, it displaysin the Completed field in Flow Schedule
Maintenance. If awork order isreferenced in the flow schedule, the quantity completed isalso
recorded on that work order.

If you receive an incorrect quantity using Flow Schedule Receipts, you can reverseit by
running the program again with a negative quantity. Be sure to enter the same site, location,
lot/serial, and lot reference numbers as you entered on the original transaction. After you
reverse the original entry entirely, run the program again with the correct quantity. This
maintains a complete audit trail.

Scrapped Quantity. Enter the number of items scrapped while producing the quantity being
received.

Scrapped quantity displays on work order history and cost reports. The total GL cost of the
rejected items posts to the scrap account.

Work order reject items have usually completed the entire process before being rejected, so
their entire standard cost is written off to Scrap. Items rejected part way through the process
should be rejected at that operation. Then only the excess costs incurred to process the rejected
item up through that operation are written off to the Method and Material Usage Variance
accounts.

Work Order. Optionally enter the number of awork order referenced on aflow scheduled
order.

If you enter avalue, it must be avalid non-type W (flow) work order. The work order status
cannot be F (firm planned) or C (closed).

The system applies the entire quantity to the associated flow scheduled order. This quantity is
added to the Completed field for the flow schedule in Flow Schedule Maintenance and for the
referenced work order in Work Order Maintenance.

ID. If you entered a value in Work Order, enter the associated |D number.
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This must be avalid I D associated with the work order number.

Multi Entry. Specify whether you want to receive quantities into more than one site or location.
When thisis Yes, an additional data-entry frame displays.

Change Attributes. Specify whether you want to modify the default inventory attributes of the
items being received.

No: Received items are assighed the default inventory attributes.

Yes. The system prompts you to enter the Inventory Status, as well as Assay%, Grade, Expire
Date, and Active settings.

Application of Received Quantities

A one-to-one correspondence does not necessarily exist between required quantities on flow
scheduled orders and quantities received. You can specify which flow schedule should have the
quantity applied to it if it is associated with an existing work order. However, a schedule can
include orders without referenced work orders.

When awork order is specified during receipt, the system applies the entire quantity to the
associated flow scheduled order, even if it is greater than the open quantity. This also updates the
Quantity Completed field for the specified order in Work Order Maintenance.

When you leave the Work Order field blank in Flow Schedule Receipts, the system usesthislogic:

Note Receiptsare appliedto aflow scheduled order with an associated work order only when
you enter the work order number in Flow Schedule Receipts. Thislogic never applies
completed quantities to orders that include a value in the Work Order field.

- First, apply the receipt to flow schedules with open quantities where the flow schedule due
date is the same as the receipt due date.

- If no flow schedules with open quantities exist with that due date or if those that do have total
open quantities less than the amount being received, begin with the earliest due date and
sequence number showing an open quantity and move forward until the entire receipt quantity
isapplied.

« If thereceipt still has an unapplied quantity:

- If the receipt process filled open quantities for the receipt due date, apply any remaining
receipt quantity to the last sequence number for that date, even if the quantity completedis
greater than the order quantity.

- If the receipt date does not match the due date for any flow schedules that have had
completions applied, create a new flow schedule for the receipt due date. Set the quantity
scheduled to O (zero) and apply the entire remaining amount as completions for this new
schedule.

Note Receipts are never to applied to orders with due dates later than the value you specify in
Due Date.

Inventory Effects of Flow Schedule Receipts

Receiving and backflushing increases end-item inventory quantities at designated sites and
locations and decreases component inventory. It also updates the work order to reflect quantities
completed and scrapped, decreases quantities open for MRP, and adjusts work in process (WIP).
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MRP plans for open component requirements. Issuing a required component or an approved
substitute decreases the quantity required of that item for planning. It also increases the value of
WIP. Issuing a component not listed on the work order also increases WIP.

Recording areceipt or scrap decreases the scheduled receipt quantity for planning. Receipts and
scrap can total more than order quantity. Receipts and scrap decrease the value of WIP,

You can change the quantity to issue for any item when Modify Backflush is Yesin the first frame
of Flow Schedule Receipts. When you do not need the entire quantity of an item, issue the quantity
you need and set Cancel B/O to Yesto cancel the excess requirement for MRP.

The system maintains a complete audit trail of inventory transactions in transaction history
(tr_hist). Review these with Transactions Detail Inquiry (3.21.1). Each transaction isidentified by
atransaction number and a transaction type. Five types of transactions can be created:

+ ISS'WO for component material issues

« RCT-WO for finished material receipts

« RICT-WO for material rejected

+ ISS-TR for material issue transfers

« RCT-TR for material receipt from an inventory transfer
When an inventory transaction references a different site than the originating order, the system
processes this transaction in two steps.

- On anissue transaction, the inventory is transferred to the order site and then issued.

« On areceipt transaction, the inventory is received and then transferred.

This generates additional transaction types ISS-TR and RCT-TR.

General Ledger (GL) Effects of Flow Schedule Receipts

GL transactions are stored in the unposted transaction table until they are posted using Operational
Transaction Post. Review unposted transactions with Unposted Transaction Inquiry and Register.
GL transactions are recorded as the following types:

« WO or Work Order
 1C or Inventory

Inventory receipts, apply this-level overhead amount:
« Debit the WIP account from the work order.
« Credit the Overhead Applied account for the product line of the item.

Inventory receipts, receive the finished item:

« Debhit the Inventory account defined in Inventory Account Maintenance (1.2.13) for the
product line, receiving site, and receiving location.

» Credit the WIP account from the work order.

Rejects (scrap):

« Debit the Scrap account defined in Inventory Account Maintenance for the product line and
receiving site.

» Credit the WIP account from the work order.
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Component issues.
« Debit the WIP account from the work order.
- Credit the Inventory account defined in Inventory Account Maintenance for the product line,
issue site, and issue location.

When inventory transactions affect more than one site, costs may differ between the two sites.
Cost variances are posted to the Transfer Variance account defined for the item product line and
sitein Inventory Account Maintenance, if available. Otherwise, the account defined for the sitein
Site Maintenance is used. The system automatically generates the appropriate balancing
transactions in the GL for each site.

« When thetransfer-from and transfer-to sites are in different entities, abalancing entry is posted
to the appropriate Cross-Company Inventory Control account defined for the domain
referencing the intercompany codes associated with the entities.

« When the two sites are in the same entity, a balancing debit or credit is posted to the Transfer
Clearing account defined in Inventory Accounting Control (36.9.2).

Note For component issues, rather than post differencesin cost between two sitesto the Transfer
Clearing account, differences are posted to the work order, crediting Material Rate Variance.

Labor Reporting

The backflush transaction that runs when you receive flow scheduled orders automatically reports
the standard number of hours specified in routing data for the quantity processed.

Usage variances are calculated on earned hours based on the standard hours to complete the
number of units reported complete.

Rate variances are cal cul ated as the difference between the employee pay rate and the standard rate
for the work center where the labor was reported.
Labor:

« Debits the WIP account from the work order.

« Creditsthe Labor account for the department.

» Debitg/credits the Labor account and credits/debits the Labor Rate Variance account for the
department.

- Debitg/credits the Labor account and credits/debits the Method Variance account for the
department.
Burden:
+ Debits the WIP account from the work order.
« Credits the Burden account for the department.
- Debitg/credits the WIP account.
« Credits/debits the Burden Usage Variance and the Burden Rate Variance accounts for the
department.
Downtime:
« Debits the Cost of Production account for the department.
« Credits the Labor and Burden accounts for the department.
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Closing Flow Scheduled Orders

When flow scheduled orders are completely filled or are no longer needed, you can close them.
For example, you might want to do this so that additional completions cannot be recorded for an
order with an open quantity that is no longer required.

Note Beforeyou record any completions for an order, you can simply delete it using Flow
Schedule Maintenance (17.13.3). However, you cannot use that method to delete an order that
includes avauein the Completed field. Instead, close the order and then delete it using Flow
Delete/Archive (17.1317.13.23).

The methods you can use to close an order depend on whether it references a standard work order:

» When the flow scheduled order has avalue in the Work Order field in Flow Schedule
Maintenance, you can update the associated work order using programs on the Work Orders
menu. The system synchronizes the changes on the flow scheduled order. For example, when
you change the Status field in Work Order Maintenance (16.1) to C (closed), the system
displays CLOSED next to the Completed field in Flow Schedule Maintenance. Reopening the
work order also reopens the flow scheduled order.

The system also synchronizes changes in the other direction. When you close the flow
scheduled order, the Status field on the associated work order in Work Order Maintenanceis
automatically set to Yes.

« Although flow scheduled orders with a blank Work Order field are associated with a system-
maintained type W work order, you cannot close that work order with any programs on the
Work Orders menu. Use Flow Schedule Close (17.13.19).

In Flow Schedule Close, enter selection criteriato identify flow scheduled ordersto be closed. To
review areport on the effects of the selection criteria before updating the database, first run the
program with Update set to No.

Fig. 2.24
Flow Schedule Close (17.13.19)

low Schedule Close

Flow Schedule Glose: Go To - ACTIONS ~

Site: 10000 Pl To: 10000
Line:|TT To: TT
Due Date: Srlgenny v Taoi 4/20/2007 @
Item Murmber: To:
Work Order: To:
1D To:
Salas Order: To:
Update:“_: Cutput:
Batch 10:

System-generated type W work orders are automatically deleted when you close the associated
flow schedule with this program. This action has no accounting effects, since these take place
when you record completions using Flow Schedule Receipts.

After you run this program, the system displays CLOSED next to the Completed field in Flow
Schedule Maintenance. You cannot update closed orders, export them to the Repetitive module, or
record receipts for them, even if they have open quantities. Closed flow scheduled ordersremainin
the system until you run Flow Delete/Archive, which gives you the option of selecting only closed
scheduled orders.
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Deleting and Archiving Flow Scheduled Orders

Use Flow Delete/Archive (17.13.23) to delete and archive flow schedule detail and flow line
capacity history records when online history is no longer needed.

This program deletes work orders associated with flow schedules only if they are type W (flow).
On non-type W work orders, only the associated reference in the schedule detail record is deleted.

You should run this function twice. First, run it with Delete set to No and review the report to see
the effects of the selection criteria. Then, make necessary adjustments and run it with Delete set to
Yes.

Fig. 2.25
Flow Delete/Archive (17.13.23)
- x
Flow DeletefArchive: Go To - ACTIONS
Site: 10000 P To:|10000 i
Line: P To: &~
Due Date: 4/2/2007 % Toi|4/13/2007 ¥
Item Number: B To: -
Waork Order: ~ To: 2
I0: &) To: e
Sales Order: o) To: o
Select Closed Schedules Only:
Include Flow Line Capacity History:
Delete:
Archive:
Archive File: Cutput:
Batch ID:

Using Flow Schedule Reports

Table 2.9 lists programs on the Flow Inquiry and Reports Menu, with a brief description of how
each is used.

Table 2.9
Flow Inquiry and Reports Programs
Menu
Number Program Description

17.13.13.1 Linearity Summary Inquiry ~ Compares production line actual
completions with scheduled
regquirements in both tabular and
barchart formats. See “Flow Linearity”
on page 13.

17.13.13.2 Linearity Summary Report ~ Outputs a report comparing production
line actual completions with scheduled
requirementsin tabular format. See
“Flow Linearity” on page 13.

17.13.13.7 Flow Schedule View Displays information on existing flow
scheduled orders for a specific
production line. Optionally displays
usage data based on different flow rates.
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Menu
Number Program Description

17.13.13.10 Flow Schedule Detail View  Displays detailed information about
flow scheduled orders for multiple
production lines, with options for
grouping data by production line, item,
and due date.

17.13.13.11 Flow Schedule Detail Report  Outputs a detailed report about flow
scheduled orders for multiple production
lines, with options for grouping data by
production line, item, and due date.
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Section 2

Kanban

This section describes Kanban.

Kanban Overview 53
Describes the Kanban module.

Kanban Setup 75
Gives detailed information about setting up the Kanban module.

Using Kanban Workbenches 131
Describes how to use the two kanban workbenches to size and eval uate kanban | oops, eval uate and
update kanban processes, and perform some card management services.

Managing Kanban Cards 157
Includes information on how to create, print, and maintain kanban cards.

Using Kanban Transactions 175
Describes how to track kanban cards through the production process using kanban transactions.

Analysis, Scheduling, and Reporting 199
Describestools for analyzing the effectiveness of kanban.

Using External Applications 217
Describes how to export Kanban information to data files that can be used by external
applications.
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Chapter 3

Kanban Overview

These topics describe the Kanban module. It provides features that support creating
kanban loops, defining production processes to supply them, recording kanban signals and
automatically generating inventory transactions, and analyzing kanban and buffer sizesto
determine the most efficient quantities.

Introduction to Kanban 54
Introduces the basics of kanban and its uses.

Key Concepts in Kanban 56

Discusses kanban loops, supermarkets, processes, calculated values, EPEI, card
accumulators, limited-use cards, kanban transactions, inventory effects, card
reconciliation, and EDI eCommerce.

Kanban Workflow 70
Summarizes the activities for setting up and managing Kanban.
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Introduction to Kanban

Kanban is amethod of just-in-time (JIT) production that uses standard containers or ot sizeswith
asingle card attached to each. It isapull system in which work centers use a card to signal that
items are to be withdrawn from supply sources. The Japanese word kanban, loosely translated,
means card, billboard, or sign. The term is often used synonymously for the specific scheduling
system devel oped and used by the Toyota Corporation in Japan.

The kanban system is conceptually very simple. It defines a communication signal or card
indicating that items need replenishment.

Traditional production processes rely on schedules to push inventory into stocking locations.
Kanban pulls material through the manufacturing process based on the actual demand from
customer orders or production consumption. Kanban is an integral component of demand pull
manufacturing, where material is pulled to where it is needed, when it is needed—and no sooner.

The Kanban module is aflexible, comprehensive set of tools for setting up, managing, and
optimizing the performance of a pull-based kanban system. Features include methods of
calculating key information that is vital to the success of the lean enterprise. For example, planners
can have the system determine:

« Every-part-every interval (EPEI): The time needed to make all the parts built by a
manufacturing process, allowing for changeover time. Accurate EPEI calculations et planners
see opportunities for shortening the interval as much as possible so that lead times can be
minimized, on-hand inventories can be limited, and the overall process can be more flexible
and responsive to variability in product mix and demand.

« Takt time: The pace at which a production process must operate to meet customer demand.
Accurate takt time measurements let planners synchronize production at key processes with
the anticipated rate of sales.

The system provides two options for supporting the most common forms of kanban: one-card or
two-card systems:

 Inaone-card system, the same card both authorizes replenishment of the amount consumed
and authorizes the completed items to be moved to the destination supermarket. For example,
work center A produces a part used by work center B and deliversit to a supermarket. Work
center B pulls a container from the supermarket when it needs material and may return an
empty container. When B pulls the container, the kanban card is removed from the container
and placed in the card rack at A. The kanban in A indicates an authorization for A to produce
another container of parts.

« A two-card system, which has a move kanban and a replenishment kanban, is used when the
movement of a container of parts may not trigger an immediate replenishment of that part.
Items are pulled in one (move) quantity and replenished in another (replenishment) quantity.
For example, items are moved to a destination supermarket in quantities of 10 and only
produced at the supplying source in quantities of 50.

The inventory cycle within a kanban-driven pull system is referred to as a kanban loop—a source
of supply and a consuming destination sometimes called a supermarket. The supplying source for
aloop can be:

 Another supermarket
A manufacturing process
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« Anexterna supplier

In addition to the supermarket, another lean manufacturing inventory management technique
supported by the Kanban module is the first-in, first-out (FIFO) lane. Thislets you movein-
process material between operations or work cells when continuous flow isimpractical without
storing inventory in a supermarket. See “FIFO Lanes’ on page 58.

isasimplified example of how kanban cards, supermarkets, and FIFO lanes work together.

Fig. 3.1
Simplified Kanban Example

)

1

: Replenishment
' Card

Pull v ' pull
C Stamping | = FIFO = | Plating F==» C Pro’t\:‘ess
Max 50
Supermarket Pieces Supermarket
A B

In the example, Process N starts theinitial pull cycle by removing items from Supermarket B.
When the supermarket inventory level reaches a user-specified order point, Stamping receives a
kanban card that authorizes it to produce the kanban quantity. Using material pulled from
Supermarket A, Stamping processes items and places them in the FIFO lane—which holds no
more than 50 items—as a source of supply for Plating. Stamping cannot produce more until space
opens up inthe FIFO lane as aresult of parts being removed on afirst-in, first-out basis by Plating.
Plating moves completed items to Supermarket B for use by Process N, completing the loop.

The number of kanbans needed for a given item is determined by demand and the replenishment
time. For example, if your company uses 500 of an item per day and it takes 3 daysto replace the
stock, then you need aminimum of 1,500 in the production process. The system offers avariety of
automated toolsfor calculating the most efficient number of kanbans, aswell asthe other elements
of the kanban loop, including the supermarket size. The system determines such key factors as the
average demand for items and the every-part-every interval—a measure of how often a
manufacturing process can build all the itemsit provides. See “ Calculated Values’ on page 59.

For practical purposes, you should consider maintaining asmall safety stock in the process aswell.
The system offers automated methods of determining the appropriate amount of safety stock
without carrying excessive inventory in the supermarket. See “ Safety Stock” on page 60.

To track the movement of inventory and closely monitor the amount of inventory in the
supermarket, the system provides a set of transactions that record cards as they move between
supply sources and consuming destinations. See “Kanban Transactions’ on page 63.

Transactions can be automatically communicated to supplying sources using QAD’s Supply
Visualization product. Color coding lets the supplier see the status of individual kanbans, as well
as view such information as order points, supermarket sizes, and other key loop information to let
them respond to demand more effectively. For information on QAD Supply Visualization, see the
QAD Web site.

If you frequently run out of stock, there are not enough kanbans in the process and you should add
more. If you regularly have an overabundance of stock, there are too many kanbansin the process
and some should be inactivated.
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It isusually better to have more kanbans with fewer partsin each than afew kanbans with alarge
number of parts. Smaller kanban sizes make it easier to adjust the number of kanbansin the
process to satisfy demand. For example, you could have 15 kanbans containing 100 parts each.
When demand for the part increases or decreases, you can adjust the number of kanbansin
increments of 100 rather than increasing the kanban size.

The system includes several analytical tools that help make these critical decisions, letting you
adjust card sizes and supermarket buffers appropriately to meet requirements without creating
excessive inventory levels. See Chapter 8, “ Analysis, Scheduling, and Reporting,” on page 199.

The Kanban module expands the view of kanban loops by providing tools to monitor, maintain,
and plan the entire process family—all of the items produced by a process, each with its own
demand, cycle time, setup time, and buffer quantity. By evaluating the demands of the process
instead of individual kanban loops, planners can see the effects of changing demand on the entire
process, or supply chain of processes, as opposed to any particular loop.

Key Concepts in Kanban

Kanban Loops

A kanban loop is the workflow that controls inventory traffic between a supplying source and a
consuming destination using kanban cards. The consuming destination for the loop is a kanban
supermarket, described in the next section; the source can be:

 Another supermarket, which can provide work-in-process items such as partially completed
subassemblies or raw materials, or finished goods

A manufacturing process, which can consist of a series of routing operations
« Anexterna supplier
Set up kanban loops by associating items with supplying sources and destination supermarkets

using Kanban Master Maintenance (17.1.4). See “Define Loops in Kanban Master Maintenance”
on page 104.

Depending on the way cards are used to signal inventory movement between the source and
destination or authorize production, loops can be set up to use either one or two cards.

Supermarkets

In lean manufacturing, a supermarket is a controlled inventory location used to schedule
production at an upstream process. Supermarkets can absorb variationsin demand, compensate for
differencesin processing time among production operations, and allow a single work cell or
operation to supply multiple downstream processes with different, variable rates of demand.

A supermarket can serve both as the destination for completed kanban items from one loop and as
the source of supply for another loop.
Supermarkets can hold either inventory or work-in-process (WIP) goods.

- Inventory supermarkets typically contain items that are part of perpetual inventory; for
example, finished goods, subassemblies, fabricated parts or weldments, mixes or blends,
purchased parts, or raw materials.
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« WIP supermarkets typically include semi-finished material (partially completed
subassemblies, fabrications, and so on) or material that has been issued from stock and is part
of work in process.

These two kinds of supermarkets provide flexibility in the way you use kanban loops. For
example, you can receive raw material from asupplier directly into stock by defining the
destination as an inventory supermarket. You can then set up kanban loops between this inventory
supermarket and point-of-use WIP supermarkets on the shop floor—using pull signalsto replenish
the WIP supermarkets. In asimilar scenario that lets you track the inventory in the point-of-use
supermarkets as part of the on-hand balance, define them as inventory supermarkets.

Typically, supermarkets are placed at pointsin the overall workflow when continuous flow is
interrupted. For example, they can be placed:

 Between the customer and the pacemaker process to buffer variations in demand. The
pacemaker is normally the process that responds most directly to orders from externa
customers. See “Pacemakers’ on page 58.

At apoint that reduces the remaining time to completion to less than the customer lead time.

 Between operations where the batch size has to change because the every-part-every interva
(EPEI) istoo large. The EPEI is the total time required to run the average demand quantity of
all the items produced by a process, including changeover times. See “EPEI” on page 59.

- After operations that include unpredictable elements and long changeover times.

« Before a divergence point—a place where the process output begins to supply multiple
downstream processes—or assembly operation.

« To store incoming parts and materials from external suppliers.

Define supermarketsin Supermarket Maintenance (17.1.2), and associate them with kanban loops
in Kanban Master Maintenance (17.1.4). See“ Setting Up Kanban Supermarkets’ on page 102.

Use the Supermarket Item Detail frame in Kanban Master M aintenance to define characteristics of
how an item is stored at a supermarket for a specific kanban loop. For example, you can specify
the maximum quantity that should be stored at the supermarket, the average demand, safety stock
data, and buffer tolerances that can be used to evaluate historical and projected performance. See
“Supermarket Information” on page 108.

In addition to letting you manually specify the supermarket size, the system provides multiple
methods for calculating and setting supermarket quantities that include a variety of flexible, user-
defined parameters. Other features let you examine what-if scenarios for supermarket sizingin a
workbench before updating the system:

« Use Kanban Sizing Workbench to size supermarkets as part of the process used for
determining the number of kanbansin aloop. See “Using Kanban Workbenches’ on page 131.

 Use Supermarket Workbench (17.2.7) to view projected buffer performance based on your
future forecasts and customer demand. See “ Supermarket Workbench” on page 202.

» Use Historical Buffer Evaluation (17.2.13) to view historical buffer data to see how well your
supermarkets have performed under real-world conditions, and then adjust buffer sizes
accordingly. See “Historical Buffer Evaluation” on page 200.
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Processes

In lean manufacturing, a processis agroup of activities before and after which flow stops and
inventory accumulates. In Kanban, you can define a process as the source of a kanban loop—with
inventory accumulating at the loop destination, which is a supermarket.

Use Kanban Process Maintenance (17.1.3) to define the processes that supply kanban loops. Based
on the relationship between the process and the kanban loops it supplies, that program lets you
define each process as one of the following:

A pacemaker
« A FIFO lane
« A standard process—a process that is neither a pacemaker nor a FIFO lane

See “Define Processes’ on page 93.

Pacemakers

In alean manufacturing environment, the pacemaker is the process that responds most directly to
final demand. Often, thisis near the end of the production cycle. For example, the pacemaker
might be the final assembly process that supplies a finished-goods supermarket from which
customer orders are filled.

You typically schedule production based on the pacemaker process. For example, you can use
Preliminary Level Schedule Report (17.14.2) with Pacemakers Only set to Yes to determine the
number of units that each shift on the pacemaker process needs to produce to meet demand. Level
Mix Workbench (17.14.1) only creates level schedules for pacemaker processes.

Note Although an item can be associated with more than one process, when you set up loopsin
Kanban Master Maintenance or define process items in Kanban Process Maintenance, the system
validates that the item at the specified step is associated with only one pacemaker within a site.

FIFO Lanes

First-in, first-out (FIFO) lanes are away of managing inventory between processes when a
supermarket buffer is not necessary, but continuous flow is not practical. For example, aFIFO lane
might be used in front of alarge batch operation where dissimilar parts go through a process such
as welding, plating, anodizing, stamping, painting, and so on.

Thefirst process receives the signal to produce from the supermarket (or from a FIFO lane from a
previous process) and moves material to the subsequent process. The item produced at the second
processisrunin the order that it is received. Completed material moves to the supermarket or to
another FIFO lane.

Based on how closely the flow of kanban material is controlled, cards can be recorded using
Kanban Ship (17.6.4) as the material moves through a series of FIFO lanes. The system tracks the
material by assigning the cards an in-process status. When the last FIFO process is completed, the
system changes the status to shipped to indicate that the kanban has moved to the supermarket. See
“FIFO Process Data’ on page 181.
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In Kanban Master Maintenance, you can specify one or a series of FIFO processes that perform
work on a kanban item between the time it leaves the primary supplying process and when it
reaches the destination supermarket.

Calculated Values

The system can calculate various values rel ated to kanbans for use either by other system functions
or for analyzing the best way to set up kanban loops. In most cases, you have the option of entering
these values manually, although they may be subject to automatic update.

This section describes the main kinds of calculations used by Kanban.

EPEI

Every-part-every interval (EPEI) is an important concept in lean manufacturing. It indicates the
time interval over which you can run every regular part produced in a process based on current
demand. Knowing the EPEI hel ps determine the manufacturing lot size and supermarket quantities
for each part produced in a particular manufacturing process, as well as the number of kanban
cardsin the replenishment loop. For example, if you have sufficient time to produce all the items
more than once each day, you can consider using smaller ot sizes—leading to improved agility.

You can prevent the system from including rarely or irregularly produced itemsin process EPEI
calculations by setting EPEI Auto to No for theitem detail in Kanban Process Maintenance. In that
case, the EPEI valueisfor reference only. Additionally, you can specify minimum EPEI valuesfor
both a process and an individual item—for example, if you do not want to set up a process more
than once during a given period. If the system-calculated value is less than the minimum, the
system uses the specified minimum instead. See “Define Processes’” on page 93.

While Kanban Process Maintenance includes several options for displaying EPEI, it oftenis
expressed in days. For example, when you are using days as the display option, an EPEI of 0.5
means that, allowing for changeover times, the process can produce al of its items twice each day.

Example Runtime for the three items made by a process requires 450 minutes, and there are 600
minutes available in the day. Thetotal setup—or changeover—time for all three itemsis 60
minutes.

600 — 450 = 150 minutes available for changeover

To determine the number of intervalsin aday, divide the time available for changeover by thetime
required for changeover:

150/ 60 = 2.5 intervals
The reciprocal of the number of intervals provides the EPEI for the process:

EPEI=1/25=04
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Average Demand

Average demand is the average total quantity of a kanban item required during each day over a
specified historical or future period. Individual item average demand is required to determine
supermarket size and kanban sizes for kanban loops, aswell as for mix analysis and level
scheduling activities. Average demand for all the items produced by a kanban process is needed to
calculate takt time, pitch time, and EPEI.

The system can calculate average demand based on actua historical demand, projected future
demand, or a combination of both. Use Demand Calculation Template Maintenance (17.1.6) to set
up definitions of demand patterns, and associate a demand template with loop records in Kanban
Master Maintenance. The system bases its calculation on that template when you run Average
Demand Calculation. See “Calculate Average Demand and Safety Stock” on page 125.

Note The system also can update average demand based on cal culations performed in Historical
Buffer Evaluation, Kanban Sizing Workbench, Kanban Process Workbench, or Supermarket
Workbench. Optionally, you can enter average demand for a kanban loop in the Daily Demand
field in Kanban Master Maintenance. However, automated cal cul ations overwrite any manual
entry in thisfield.

When the template specifies only historical days, the system searches for issue transactionsin
inventory history for kanban items within the specified site range and number of historical days.
For example, it includes ISS-UNP, ISS-SO, ISS-FAS, ISS-WO, and similar transaction records.
Transactions by item are aggregated for the specified number of days, then the average quantity
issued per day is calculated.

When the template includes only future days, the system looks for both independent and
dependent demand, performing BOM explosions as needed to find dependent demand from parent
items for kanban items in MRP demand-type detail records.

- If both independent and dependent demand are found, the system first aggregates independent
demand by item and time period, then cal culates an average over the number of specified days.
Next, it calculates dependent demand from parent items, as determined by the BOM
explosion, and determines adaily average. Finally, it adds independent demand to dependent
demand for the item.

- If isonly independent demand exists for the item, the system cal culates the average based on
the number of days.

When the template specifies both historical and future days, the system performs the same
calculations individually. It then combines historical demand with future independent and
dependent (if any) demand, then divides this by the total number of days.

Safety Stock

Safety stock isatype of buffer inventory that guards against running out of stock during thetime it
takes to replenish a supermarket’s regular inventory. For example, it is useful when actual usage
exceeds forecasted demand. However, because a key lean manufacturing principleis to reduce
inventory to the lowest practical level, accurate safety stock calculations are required to avoid
excessive buffer inventories.
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Use the Safety Stock Method field in Kanban Master Maintenance to define how you want to set
up safety stock for an item supermarket. That field offers three options:

« Manua
- Simple
+ Peak

See " Supermarket Information” on page 108.

When you choose a method other than Manual, the system cal cul ates safety stock based on the
safety stock template specified in Kanban Master Maintenance. Set up templatesin Demand Calc
Template Maintenance (17.1.6) and associate atemplate with each kanban loop in Kanban Master
Maintenance. You can then update safety stock using Safety Stock Calculation. Additionally, the
system automatically updates safety stock based on related modifications and calculations in one
of the kanban workbenches or Historical Buffer Evaluation.

Manual Safety Stock

With this method, you can enter a quantity of items that you want to maintain as safety stock.
Alternatively, enter the number of days of average demand required. The system cal culates the
safety stock level by multiplying this number of days by the cal culated average demand.

Note If you enter both a quantity and a number of days, the safety stock isthetotal of both. The
system stores thistotal in the database and makes it available to Kanban Visualization.

Simple Safety Stock Method

With this method, the system calculates a standard deviation of average demand over the number
of daysin the planning horizon, which isthe total number of historical and future days specified in
Demand Calculation Template Maintenance. It then multiplies this demand by a service factor
associated with the specified service level.

The service level isthe percentage of time that inventory for thisitem will typically not run out
before the replenishment time has been reached. For example, 50.00 means that 50% of the time,
you will run out of thisitem before there is time to restock. Higher numbers mean that the
supermarket maintains more inventory for theitem in the form of safety stock.

Peak Safety Stock Method

With the peak method, the system cal culates the average demand for each n-day period within the
planning horizon defined in Demand Calculation Template Maintenance, where n isthe value
specified in Peak Average Days. Safety stock is based on the highest average demand during an
n-day period

Card Accumulators

The size of a kanban does not have to be the same as the order quantity. To provide the agility to
respond quickly to demand changes, the order quantity istypically set to amultiple of the kanban
replenishment card quantity.
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When you define kanban loops using Kanban Master Maintenance, you can set up accumulatorsto
combine quantities from multiple kanbans—automatically authorizing production based on a
cumulative quantity, an amount of time expired, or a schedule. See “Card Tracking Information”
on page 113.

In amanual environment, thiswould be the equivalent of accumulating cardsin aslot and defining
aruleto prohibit production until the specified number of empty cardsis returned, until acertain
amount of time has expired, or only on specified days of the week—assuming that the order
quantity has been met.

When kanban transactions are processed for replenishment cards, the system accumulates
quantities based on the type of accumulator specified in Kanban Master Maintenance:

« Quantity: When the sum of empty replenishment cards reaches the value in the Order Quantity
field, the system authorizes all empty cards in the kanban loop.

- Time: After a specified time has elapsed, the system checks for empty cards. If the total of
empty cardsis equal to or greater than the order quantity, all the cards are authorized.

« Schedule: At user-specified days and times, the system checks for empty cards. If the total of
empty cardsis equal to or greater than the order quantity, all the cards are authorized.

Run Accumulator Monitor (17.6.6) to automatically authorize cards based on time and schedule
parameters. See “Monitor Accumulator Quantities” on page 176.

Limited-Use Cards
Sometimesit is useful to introduce one or more cards within a kanban loop for a short period of
time. Some reasons might be:

« Anitemis produced infrequently.

« Anitem is scheduled to be phased out after one last production run.

A need may exist to increase production for an item for a specified period of time; for
example, cards that authorize production on a Saturday.

A new kanban card needs to be introduced one or more times to temporarily build inventory
for anew supermarket, or to meet a short, seasonal change in demand.

Controlling the card’s active status lets a planner temporarily increase a kanban’s supermarket
buffer and at the same time define when that buffer can be reduced again.

Use Kanban Card Maintenance (17.3.1) or Kanban Multi-Card Maintenance (17.3.2) to define one
or more limited-use cards for akanban loop. Additionaly, if you use the Increase Cards in Loop
function of Kanban Card Management (17.3.16), you can specify limited-use parameters for the
new cards. See Chapter 6, “Managing Kanban Cards,” on page 157.

You can define a limited-use card based on:

« Number of fill/consume cycles. After the card has been used for the specified number of
cycles, the system automatically inactivatesit.

- Effective date. The card can be recorded only during the specified date range. Thefirst time
the card completes afill/consume cycle after the specified end date, the system automatically
inactivatesit.
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While alimited-use card is active, the system automatically updates the working buffer size for the
loop to account for the additional kanban quantity. See “Working Buffer” on page 108.

Kanban Transactions

Kanban transactions convert visual replenishment signalsto electronic signals. Kanban
transactions track the movement of components into the production process and the movement of
final products out of the production process. In a more controlled environment, transactions can
also track material at afiner level; for example, asitems pass along FIFO lanes between process
operations.

When materials or components are required in the production process, they are pulled from raw
material inventory or received directly from an external supplier. At the end of the production
process, final products are transferred to finished goods inventory where they are available for
shipment.

Depending on the life cycle of the kanban and how you choose to control the workflow within
your plant, kanban transactions can be processed in several modes. The system creates a kanban
history record each time you record acard. The card is assigned a status, shown in Table 3.1, based
on wherein the cycle the transaction is recorded. See “Record Kanban Transactions’ on page 177.

Table 3.1
Kanban Status

Satus Description

Empty Accumulate Based on how the loop is set up, the system may accumulate cards
until specified parameters are met. Cards with this status do not
authorize production. See “ Card Accumulators’ on page 61.

Authorized The kanban is empty and production is authorized.

Acknowledged The source of the loop has acknowledged receipt of a
replenishment signal.

Shipped Replenishment is completed, and the items are on the way to the
consuming supermarket.

Filled The supermarket or consuming destination has received the full
kanban from the source.

In FIFO Process This special-use status applies only to FIFO processes. It indicates
that the card is still moving through a series of FIFO lanes. See
“FIFO Lanes’ on page 58.

Table 3.2 summarizes the availabl e transactions and where in the cycle they are used.
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Table 3.2

Kanban Transactions
Transaction Purpose
Kanban Consume/Post Indicates that a move card has been consumed or a
(17.6.2) replenishment card has been posted. Sets status to

Authorized or Empty Accumulate, depending on
accumulator settings.

Note: You can also record consume transactions for
batches of cards either by entering loop selection criteriaor
by importing adatafile. See “Batch Consume Programs’

on page 181.
Kanban Authorize Authorizes production of the items on a consumed/posted
(17.6.2) replenishment card. Sets status to Authorized. Required

only when accumul ator settings do not trigger
authorization, or to override accumulators to manually
authorize production.

Kanban Acknowledge Acknowledges that an authorized replenishment card has
(17.6.3) been received by the supplying source.

Kanban Ship Indicates that the quantity on an authorized replenishment
(17.6.9) card has been produced and is being moved to the

supermarket. For FIFO processes, can record movement
along aFIFO lane. See “FIFO Lanes’ on page 58.

Note: When you import an advance ship notice (ASN)
from your supplier using EDI eCommerce Document
Import (35.1), the system can automatically record ship
transactions. See “ Automatic Ship Transactions’ on

page 184.
Kanban Fill/Receive Indicates that a kanban has been filled or received. Based
(17.6.5) on setup data and source of items, creates production

receipt and backflushes material, as well as generates PO
receipt or performsinventory transfer. See *Inventory
Effects’ on page 66.

Note: When you confirm delivery of supplier kanban items
using PO Shipper Receipt (5.13.20), the system can
automatically record fill transactions. See “ Automatic Fill
Transactions’ on page 185.

The points at which you record transactions by entering or scanning kanban cards vary based on
how your kanban loops are configured and how closely you want to track in-process items; for
example:

« You can use Kanban Acknowledge to record that an external supplier has received a
replenishment authorization. However, this transaction is not required.

« When your manufacturing processes use FIFO lanes, you can choose to record cards using
Kanban Ship as they move between FIFO processes, or only when they complete the last
process.

Dispatch Lists

When items are consumed and corresponding kanban cards are recorded using Kanban
Consume/Post, you can send a replenishment order in the form of a dispatch list to replace what
was used. When items are produced as part of a FIFO process, you also can generate dispatch lists
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for cards recorded using Kanban Ship to authorize production by a subsequent FIFO process. You
also can produce areport on cards that have already been included on adispatch list. See
“Generate Dispatch Lists’ on page 188.

Optionally, you can use EDI eCommerce to export the dispatch list to the loop supplier in
electronic data interchange (EDI) format. See “EDI eCommerce”’ on page 69.

Sequence Enforcement

Based on Kanban Control and Kanban Master Maintenance settings, you can control whether the
system requires cards to be recorded in a specific sequence using the programs on the Kanban
Transactions Menu. See Chapter 7, “Using Kanban Transactions,” on page 175.

Using Sequence Enforcement

Sequence enforcement functions assume the following expected transaction sequence for
replenishment loops:

1 Consume

2 Authorize

3 Acknowledge

4 Ship/Move

5  Ship/FIFO (only on process loops with FIFO lanes)
6 Fill

For move loops, the expected sequenceis:

1 Consume

2 Fill

When enforcing sequences, the system uses this order of transaction events to determine the
expected event, based on the current transaction being recorded. It then determines the actual
transaction from card detail records. If the expected and actual transactions are not the same, the
system uses the enforcement level associated with the expected transaction to determine whether
to accept the transaction, display awarning message, or issue an error. The system checks for
error-level enforcement settingsfirst; if none are defined, it then checks for warning-level
enforcement.

Example Usersare required to record replenishment cards in both Kanban Fill/Receive and
Kanban Consume/Post. Set the appropriate sequence enforcement fieldsto Error. If auser attempts
to record the same card consecutive timesin either program, the system displays an error message
and does not allow the transaction.

Enable sequence enforcement on the system level by setting Replenishment Sequence
Enforcement or Move Sequence Enforcement to Yes in Kanban Control. You also use Kanban
Control to set the enforcement level for each type of transaction. Depending on the value of Use
Control Prog Tran Settings in Kanban Master Maintenance, the system either enforces sequences
based on the Kanban Control settings or uses loop-specific values.
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Implementing Sequence Enforcement

Sequence enforcement is controlled on three levels:

- At the system level, based on the setting of Replenishment Sequence Enforcement or Move
Sequence Enforcement in Kanban Control. Settings on other levels apply only when thisfield
is Yes. See “Replenishment and Move Sequence Enforcement” on page 86.

- Directly from Kanban Control. When Replenishment Sequence Enforcement is Yes, specify a
type of enforcement (none, warning, error) for each event in the Kanban Transaction Event
Control frame. Then set Use Control Prog Tran Settingsto Yes for individual loopsin Kanban
Master Maintenance. See “ Sequence Enforcement” on page 87.

 Based on individual loop definitions set up in Kanban Master Maintenance. Set the fieldsin
Kanban Control to the values you want to default to new loop records. Then—in Kanban
Master Maintenance—set Use Control Prog Tran Settings to No for individual loops and
modify the default enforcement settings as needed to control |oop-specific behavior. See
“Seguence Enforcement” on page 123.

If you do not record transactions at certain steps in the kanban life cycle—for example, when your
company does not record acknowledgements from suppliers—set the sequence enforcement level
for that transaction event to None.

Inventory Effects

Based on the source type and control settings for the kanban loop defined in Kanban Master
Maintenance, the system can automatically generate inventory and backflush transactions when
the kanban is recorded in Kanban Fill/Receive.

Fig. 3.2
Kanban Inventory Transactions

Supplier Storage
PP IPurchase Receipt : I
Transaction

Item Movement
Transaction

A
R ) Finished
Production . ' Goods
Purchase Receipt Production Receipt
Transaction Transaction

When Impact Inventory is Yesin the Kanban Transaction Control frame, the system automatically
generates inventory transactions when the kanban card is recorded using Kanban Fill/Receive. For
more information, see “ Transaction Control Information” on page 119.

Specific transactions depend on the source type:

« When the item is provided by a supplier, processing the replenishment card using Kanban
Fill/Receive generates a purchase receipt for the purchase order (PO). You can associate a PO
or blanket PO number with the supplier in the Source Master Data frame. If you do not, you
are prompted for a PO number and line number in Kanban Fill/Receive. The system records
the receipt at the consuming site and location (RCT-PO; for consignment orders, RCT-CN),
increasing the quantity on hand at the supermarket.
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When Kanban Fill/Receive processes a subcontract purchase order, it retrieves the purchase
order record created by Subcontract Routing/Op PO Maint (5.11) or the scheduled order
record created by Subcontract Order MRP % Maint (5.5.1.21). Since multiple subcontract
purchase orders or scheduled orders can exist for a specific routing and operation, you may be
prompted to enter the correct order. Use the lookup browse to select avail able subcontract
discrete purchase orders or scheduled orders.

« When the source isinventory from a kanban supermarket, filling the kanban by moving the
items creates an inventory transfer from the supplying source to the consuming supermarket
(ISS TR and RCT-TR).When one of the supermarkets is a WIP location, moving the items
creates an ISS-UNP or RCT-RS transaction, depending on the direction of the movement. If
both the source and destination are WIP supermarkets, no transactions are created unless the
source and destination supermarkets are in different sites. In that case, the system generates
RCT-RS, ISS- TR, RCT-TR, and ISS-UNP transactions to account for intersite inventory
movement.

« When the source is a manufacturing process, filling the kanban receives a production item at
the consuming inventory supermarket location (RCT-WO), as well as creating a RCT-PO
transaction if the routing record for the supplying processincludes a subcontract operation that
references a purchase order. If the destination is a WIP supermarket, the system creates
inventory transactions only when subcontract operations are involved.

When Component/Op Transactions also is set to Yes for aloop supplied by a process, the
components on the bill of material (BOM) for the item are backflushed from the supplying
source (1SS-WQO) when you run Kanban Fill/Receive.

Note Associate BOM codes with itemsin Kanban Item Master Maintenance (17.1.1).
Some programs that display inventory transaction history records, such as Transactions Detail
Inquiry (3.21.1), include the card ID in the Remarks field for kanban transactions. You also can

use the view programs on the Kanban Transactions Menu (17.6), which display both kanban and
inventory transaction history.

Validating Inventory

If you do not record inventory transactions at the same time as kanban transactions—Impact
Inventory is No in Kanban Master Maintenance—the inventory represented by full kanbans and
the actual on-hand balance at inventory supermarket locations can be significantly different.

Based on related loop parameters, you can use Inventory Validation Report (17.6.13) to identify
loops with potential problems that might require you to verify the card status or perform acycle
count. See * Generating Reports’ on page 214.

General Ledger (GL) Transactions

Inventory transactions created when you process a kanban card using Kanban Fill/Receive also
result in GL transactions.
Purchase receipts for supplier kanbans:

- Debit the Inventory account for the item product line and receiving supermarket location. For
consignment orders, thisis the PO Consigned Offset account.

- Debit (or credit) the PO Price Variance account defined in Purchasing Account Maintenance
for the item product line, order site, and supplier type.
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« Credit the PO Receipts account defined in Purchasing Account Maintenance for the product
line, order site, and supplier type. For consignment orders, thisisthe PO Consigned Inventory
account.

« Credit the Overhead Applied account defined in Purchasing Account Maintenance for the item
product line, order site, and supplier type to apply the fixed overhead portion of GL cost prior
to calculating variance.

Item movements for inventory kanbans:
- Dehit the Inventory account for the item product line and receiving supermarket location.
« Credit the Inventory account for the item product line and supplying source.

Production receipts for process kanbans:
- Dehit the Inventory account for the item product line and receiving supermarket location.

« Credit the Work in Process (WIP) account defined in Work Order Account Maintenance for
the item product line and supplying source/reference.

Component issues for process kanbans that include backflush:
« Dehit the Inventory account for the item product line and receiving supermarket location.
« Credit the Inventory account for the item product line and supplying source/reference.

Note To prevent labor and burden from being recorded twice against standard cost—once during
backflush and again with the RCT-WO transaction generated with the production recei pt—the
system uses the following logic to determine when to record them:

 The transactions are recorded only in op_hist when there is a routing with operations.
» When no operations are specified, the transactions are recorded only in tr_hist.

To provide consistency with standard cost-creation functionality, order quantities are based on
item master values rather than those in the kanban loop record.

You can define inventory accounts for product line, site, and location combinations in Inventory
Account Maintenance (1.2.13); for consignment accounts, use Purchasing Account Maintenance
(1.2.5). Otherwise, the system uses the default accounts set up by product line in Product Line
Maintenance (1.2.1).

When inventory transactions affect more than one site, costs may differ between the two sites.
Cost variances are posted to the Transfer Variance account defined for the item product line and
sitein Inventory Account Maintenance, if available. Otherwise, the account defined for the sitein
Site Maintenance is used. The system automatically generates the appropriate balancing
transactionsin the GL for each site.

- When the transfer-from and transfer-to sites are in different entities, abalancing entry is posted
to the appropriate Cross-Company Inventory Control account defined for the domain
referencing the intercompany codes associated with the entities.

« When the two sites are in the same entity, a balancing debit or credit is posted to the Transfer
Clearing account defined in Inventory Accounting Control (36.9.2).

You can use the view programs on the Kanban Transactions Menu to review the GL transactions
that were created with a card was recorded.

MQAD



Kanban Overview 69

Card Reconciliation

When the number of cards shown in Kanban Master Maintenance is not the same as the actual
number of active cards, you can have the system bring the loop back into balance by adding or
removing cards.

Note The total number of active cards does not include limited-use cards, which have an active
code of Close, Period, or Cycles. See page 62.

Card reconciliation features are available in the following programs:

- Kanban Sizing Workbench and Kanban Process Workbench (see “Using Kanban
Workbenches” on page 131)

 Kanban Workbench Import (see “Importing Kanban Workbench Data’ on page 221)
« Supermarket Workbench (see “ Supermarket Workbench” on page 202)

 Kanban Card Management (17.3.16), Loop Analysis and Recommendations function (see
“Loop Analysis and Recommendations” on page 168)

When you reconcile cards from one of the workbenches, use Move Card Sizing to specify how
move cards in two-card loops are adjusted when replenishment cards are reconciled.

The programs also let you print any cards that were created or activated as part of reconciliation.

Note When kanban cards are created manually—outside of any sizing logic like that in the
kanban workbenches—and Kanban Control is set for automatic reconciliation, the system will
retire the cards when they complete one cycle. In other words, when the card is emptied using
Kanban Consume/Post, the system will determine that the card is not needed, because the working
buffer exceeds the maximum buffer. The card will be either closed or deactivated, based on how
cards areto beretired in the system.

For customers who want to size externally and still use the auto reconcile features, the solution is
to set the Maximum Buffer field for the loop so that it includes all the cards they have created.

EDI eCommerce

You can use QAD’s advanced electronic data interchange (EDI) module, EDI eCommerce, to
exchange kanban-related information with loop suppliers. You can:

« When you create a dispatch list to communicate demand to the loop supplier, export thelist as
an EDI transaction. See " Generate Dispatch Lists’ on page 188.

« When the supplier sends an advance ship notice (ASN) to inform you that the order has been
shipped, import the ASN using Document Import (35.1), automatically change the status of
the associated kanban cards, and generate transaction records. See “ Automatic Ship
Transactions’ on page 184.
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Kanban Workflow

Figure 3.3 summarizes the activities for setting up and managing Kanban.

Note You will not necessarily need to perform all of these tasks, or perform them in the exact
sequence described. Kanban offers a wide range of options, and you are required to do only the
activities that support your business model. For example, it is possible to size kanban loops and
supermarkets manually, based on manually entered card and quantity data. In this case, setup for
system calculation and analysis is unnecessary. For examples of potential ways to begin using
Kanban with a minimum amount of setup, see “ Setup Shortcuts” on page 73.

Thisworkflow example assumes that your business model requires you use al the tools available
in the Kanban module.

Fig. 3.3
Kanban Workflow

Set up basic and control data.

Size kanbans.

Define kanban processes and
related data.

Create, print, and manage
cards.

Define supermarkets.

Record transactions.

Set up kanban loops.

Perform analysis and
scheduling tasks.

Set up and perform system
calculations.

Task Summary

The following topics briefly summarize Kanban-related setup and operational activities. They
include cross-references to the locations of more detailed information.

Set Up Basic and Control Data

Kanban requires the following setup information:
 Basic master data
« Settings in Kanban Control
 Generalized codes
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« Kanban item master records
 Optional EDI eCommerce data

See " Setting Up Base and Control Data’ on page 76.

Define Kanban Processes and Related Data

If your kanban loops will be supplied by manufacturing processes, you must:
« Define kanban processes.
* Set up process work calendars.
« If your processes use routings, roll up item routing data.

See “ Setting Up Kanban Processes’ on page 93.

Define Supermarkets

Each kanban loop supplies a supermarket with either raw materials, subassemblies, or finished
products. Before you set up the loops, you need to define the supermarkets used in your system.

See “ Setting Up Kanban Supermarkets’ on page 102.

Set Up Kanban Loops

Set up amaster definition for each loop, including the supplying source, the destination
supermarket, and information about the kanban cards themselves. Optionally, you can size
kanbans manually by entering the number of cards and the number of items they represent, or you
can use the kanban workbenches.

See “ Setting Up Kanban Loops’ on page 104.

Set Up and Perform System Calculations

During the kanban life cycle, the system can perform awide variety of automated cal culations
related to kanban sizing and supermarket buffer size. Initially, you should:

» Set up demand cal culation templates.
- Calculate average demand for kanban items, as well as safety stock levels for supermarkets.
- Calculate EPEI for kanban processes.

See " Performing System Calculations’ on page 125.

Size Kanbans

While you can size kanbans manually while defining the loops, you can use Kanban Sizing
Workbench either asaninitial sizing tool or to set up what-if scenariosto explore aternative sizing
schemes.

See Chapter 5, “Using Kanban Workbenches,” on page 131.
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Create, Print, and Manage Cards

Regardless of whether you size kanban loops manually or automatically, you must create and print
the cards using menu programs. System cal culations recommend the appropriate number of cards,
but it is up to you to create and print them.

See Chapter 6, “Managing Kanban Cards,” on page 157.

Additionally, you can add limited-use cards to kanban loops for such purposes as building initial
inventory.

See“Limited-Use Cards’ on page 62.

Record Transactions

Throughout the kanban life cycle, use programs on the Kanban Transactions menu to record and
track the status of kanbans, aswell as to generate dispatch lists to notify supplying sources that
kanbans are ready for replenishment.

See Chapter 7, “Using Kanban Transactions,” on page 175.

When transaction records are no longer needed online, you can archive and delete the related
history.

Perform Analysis Tasks

Kanban provides several tools for scheduling and analyzing the performance of your kanban
configuration. See Chapter 8, “Analysis, Scheduling, and Reporting,” on page 199.

For example, you can:

- Display apreliminary report on the number of units that must be produced on each shift to
meet the process takt time.

« Use aworkbench to produce a detailed level schedule for your pacemaker processes, taking
into account the appropriate product mix for each shift. You also can update the master
production schedule with modified flow schedules based on the level schedule.

 Evaluate the historical performance of kanban supermarkets to determine how well they
performed under actual conditions.

 Based on projected future demand, determine whether minimum supermarket buffer levels
will avoid stock shortages without creating excessive inventory.

« Compare the kanban quantity on hand—cal culated as the number of full kanbans times the
guantity per kanban—with the system quantity on hand. This can give you a better idea of
your actual inventory, for example, when you do not record inventory transactions at the same
time you record kanban transactions.

 Export kanban data for analysis and update by external programs such as spreadsheets, and
import it back. See Chapter 9, “Using External Applications,” on page 217.

MQAD



Kanban Overview 73

Setup Shortcuts

Kanban offers flexible setup alternatives that let you start recording transactions in a short time.
Within the context of some minimum requirements, you can basically define afew kinds of datato
get started, and use system features to complete the setup.

Note Scenarios described here assume that you have set up certain types of base master datato
support the Kanban features you are using. For example, supplier loops require that suppliers are
defined in Supplier Create (28.20.1.1) and completed in Supplier Data Maintenance (2.3.1). If
loops are sourced by processes and you want to roll up routing information to use in setup time,
cycle time, and EPEI calculations, you must already have routings defined. You must also set up
itemsin Item Master Maintenance (1.4.1) before you can define them as kanban items.

If your loops are supplied by an external supplier or a supermarket—rather than a process—you
need only the following kanban-specific datato start recording kanban transactions:

 Kanban item records, which in the simplest case include just the item number and a default
zero value for the process step. See “Kanban Items’ on page 88.

- Kanban supermarket definitions. See “ Setting Up Kanban Supermarkets’ on page 102.

« Kanban master records—set up in Kanban Master Maintenance (17.1.4)—to define the
supplying source and some basic information about the card. See “ Setting Up Kanban Loops’
on page 104.

Note Use Kanban Control (17.24) to set the most common defaults for new loop records,
such as whether you want the system to warn you if cards have been recorded more than once
within a specified period. See " Control Program” on page 77.

Optionally, you can create kanban master records by importing a properly formatted comma-
delimited file. The system combines values in the file with default values to create the new
loops, which you can then further refine using Kanban Master Maintenance. See “Importing
Kanban Workbench Data” on page 221.

In the simplest scenario, you can manually enter the number of cards and quantity represented
by each directly in Kanban Master Maintenance. Otherwise, you can use the kanban
workbenches to calculate this information for you, based on demand data that you can enter
manually in the loop record or even directly in the workbench. See “Using Kanban
Workbenches” on page 131.

 Kanban cards, generated using Kanban Create (17.3.12). Depending on whether you use
physical cards to manage loops, you do not even have to print cards to track kanbans using
programs on the Kanban Transactions menu. See “ Create or Regenerate Cards’ on page 158.

Once you start using the basic functionality, you can use Kanban Sizing Workbench to model
different sizing alternatives for loop records. For example, if a supermarket stocks items supplied
by multiple loops, you can enter the supermarket site and 1D in the workbench selection frame to
view all the associated |oops, then update several kinds of datafor all the loops at the sametime.
This lets you avoid accessing each loop record individually in Kanban Master Maintenance.

If your kanban loops are sourced by manufacturing processes, you also need to set up process
definitions in Kanban Process Maintenance. Like loop records, process records can be defined
with aminimum of data, using defaults established in Kanban Control and Kanban Item Master
Maintenance.

MNQAD



74 User Guide — QAD Lean Manufacturing

Based on how extensively you want to use Kanban features, you can enter cycle and setup times
for items, or—if there are existing routing records—just specify operation ranges and have the
system determine process item cycle and setup times by running Process Item Operation Rollup.

Next, you can optionally run Basic Process Calculations and specify which kinds of information
the system calculates and updates for each process. Again, several types of process-related data
can be updated in Kanban Process Workbench, so you can update it there for the process or
individual items without having to use Kanban Process Maintenance.

If you use advanced features such as EPEI cal culations, the system needs to know average demand
for each loop—which is also used in takt time and sizing. Again, the system offersflexibility in
how it obtains this data. You can:

- Enter average daily loop demand manually in Kanban Master Maintenance.

« Enter or update demand in the kanban workbenches.

 Using Demand Cal culation Template Maintenance and Average Demand Cal culation, have
the system cal culate average demand based on the past and/or future time period you select.

Kanban Master Copy (17.1.5) provides a useful setup shortcut. To set up multiple loops that have
asignificant amount of common data, define one, then copy it to as many additional records asyou
need. The copy program lets you directly access the features of Kanban Master Maintenance, so
you can customize the copied loop records while you are creating them. See “ Copy Kanban Data”
on page 124.
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Chapter 4

Kanban Setup

The following topics provide detailed information about how to set up Kanban.

Setting Up Base and Control Data 76
Describes what to define and use to set up Kanban.

Setting Up Kanban Processes 93
Explains when and how to set up kanban processes.

Setting Up Kanban Supermarkets 102
Explains when and how to set up kanban supermarkets and explains their uses.

Setting Up Kanban Loops 104
Describes how to set up kanban loops by defining loops and how to modify data by
copying it to anew loop record.

Performing System Calculations 125
Explains how the system calculates variables and how to perform certain cal culations.



76  User Guide — QAD Lean Manufacturing

Setting Up Base and Control Data

Before you use Kanban, define the following:
+ Basic master data
 Generalized codes

Master Data

Although much of the data used by Kanban is specific to that module, Kanban also relies on
several kinds of base data set up elsewhere in the system. Table 4.1 summarizes the kinds of data

Settings in Kanban Control
Kanban item master records
Optionally, kanban container types and label definitions
Optionally, EDI eCommerce records

required.
Table 4.1
Master Data Setup
Data Program Where Used
Sites Site Maintenance Required to set up kanban supermarkets,
(1.1.13) loops, and processes.
Note: Based on your security setup, you
may need to use Site Security
Maintenance (36.3.13.8) to give users
access to selected sites.
Locations Location Maintenance | Required to associate |ocations with
(1.1.18) supermarketsin Kanban Master
Maintenance and with supplying
processes in Kanban Process
Maintenance.
Items Item Master Required before kanban-specific setupin
Maintenance (1.4.1) Kanban Item Master Maintenance.
Routings Routing Maintenance | Optional; needed if processes reference
(14.13.1) operation records used to roll up
manufacturing times.
Suppliers Supplier Create Optional; needed for Kanban Master
(28.20.1.1) and Maintenance records with Source Type
Supplier Data set to Supplier.
Maintenance (2.3.1)
Bills of Materia Product Structure Optional; needed if components are
(BOMs) Maintenance (13.5) backflushed when received from a
manufacturing process.
Dispatch ID Number Range Optional; needed only if you want to
Sequence Maintenance communicate demand to kanban
(36.2.21.1) suppliers, processes, or supermarkets
using dispatch lists.
EDI Setup Various programson | Optional; needed only if you want to
Information the EDI eCommerce | exchange dispatch lists and ASNswith
menu (35) your suppliersin EDI format.

M QAD




Kanban Setup 77

Validated Fields

You can use generalized codes, which you define in Generalized Codes Maintenance (36.2.13), to
specify valid values for somefields. They give you flexibility in organizing and implementing
functions, since you can define values that are meaningful in your own business environment.

Table 4.2 lists the fields using generalized codes referenced by kanban functions. Use thistable to
plan which codes to set up for your implementation.

Table 4.2
Generalized Codes in Kanban
Field L abel Where Used
knp_planner_id Process Planner ID Kanban Process Maintenance
Level Mix Workbench
knb_planner Kanban Planner Kanban Master Maintenance
Kanban Card Management
knbi_run_out_gty_um UM Kanban Item Master Maintenance

knbi_run_out_qtyper_um |UM

sch_sd_pat Ship/Deliver Pattern | Kanban Master Maintenance
(SDP) Code

cont_hwl_um UM Container Type Maintenance

cont_weight_um UM

cont_volume_um UM

cont_thickness_um UM

cont_id_method Container ID Method

cont_referencel-5 Reference 1-5

cont_color Color

cont_class Class

cont_composition Composition

Control Program

Use Kanban Control (17.24) to specify severa system-level parameters that determine how
kanban processing is done, as well as default values for various programs. If you use sequence
enforcement and auto-print functions, you can also specify control settings that apply directly to
some or al of your kanban loops.

Note Depending on how you use Kanban, you may need to perform some additional setup tasks
prior to entering default valuesin Kanban Control. See the individual field descriptions for more
information.

The program consists of several frames, which are described in the following sections.

Initial Frame

Use the first frame to define default values for several programs.
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Fig. 4.1
Kanban Control (17.24), Initial Frame

- Ranban Contra’ | el
Kanban Control: Go To - ACTIONS «

Average Demand Template: [future20 Min Process EPEI: 0.000
Safety Stock Template: futurs2o M| Lead Time Method: Yariable *
Print Kanban ID Barcode: [ Card Reporting: |Standard |
Print Item Number Barcade: [] Load Limit: 80.0%
Barcode External: Fractional Kanban: 0.0%
Barcode Internal: Phase-In Method: Create
Print Quantity: Phase-0Out Method: Close
Level Mix Wworkbench Tolerance: |0.00% Decrease at Consume: Mo
Level Mix waorkhench Time Fence: |0 Days Cost Set: CLO1
Card Recanciliation: [ Dispatch ID:
Move Card Sizing: |Mone
Schedule Time Adjustments: kaizen training

Waorkbench Export Directory:

workbench Irmport Dirsctory:

Average Demand Template and Safety Stock Template. Enter the default templates for the
system to use when it calculates average demand and safety stock, either when you run
Average Demand Calculation (17.2.1) or Safety Stock Calculation (17.2.2), or when related
information is updated from a workbench program.

See “Defining Demand Templates’ on page 126.

These values default to the supermarket item detail records for new loops in Kanban Master
Maintenance (17.1.4).

Print Kanban ID Barcode. Thisfield indicates the default print setting for new kanban loop
records defined in Kanban Master Maintenance (17.1.4). Enter Yesto print kanban ID
barcodes on kanban cards.

To implement barcodes, you must have a barcode-capabl e printer. You may also need to add
printer-control codesin the Bar Code Control framein Printer Setup Maintenance (36.13.2).
See User Guide: QAD System Administration for details.

Print Item Number Barcode. This field indicates the default print setting for new kanban
records. Enter Yesto print item number barcodes on kanban cards.

Barcode External and Barcode Internal. Optionally, enter codes representing the barcode
formats used outside or inside your company. For example:

- The external code can be the format used on shipping labels received from your suppliers.

» Theinternal code can be the format recognized by the scanners used to record kanban
transactions between assembly processes in your plant.

Print Quantity. Thisfield indicates the default print setting for new kanban loop records. Enter
Yes to print the kanban container quantity on each kanban card.

Level Mix Workbench Tolerance. Specify the allowable tolerance percentage between the total
amount planned to be scheduled and the total amount actually scheduled in Level Mix
Workbench (17.14.1). This value defaults to the Tolerance % field in Level Mix Workbench.
You can change it when you run the program. See page 207.

Example The tolerance percent is 5% and the total amount planned to be scheduled is 1000
units. The system displays awarning message if you complete entry in the workbench and the
actual quantity planned isless than 950 units or greater than 1050 units.
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Level Mix Workbench Time Fence. Specify the default number of calendar days into the
future, starting from today, where flow scheduled orders are considered frozen and will not be
automatically rescheduled by Level Mix Workbench. This value defaults to the Time Fence
Daysfield in Level Mix Workbench. You can change it when you run the program.

Example Assumetoday is December 4 and Time Fence Daysis 5. Any flow ordersimported
into Level Mix Workbench up to and including December 8 will not be automatically
replanned.

When the workbench value is 0 (zero), the system does not freeze any flow schedules.

Card Reconciliation. Enter Yes to activate automatic kanban card reconciliation functionality.
Thisis also the default setting for the same field in the following programs:

« Kanban Sizing Workbench
« Kanban Process Workbench
« Supermarket Workbench

« Kanban Workbench Import

When Card Reconciliation is Yes in one of those programs, the system automatically creates
or modifies replenishment cards so the total of all active cards multiplied by the kanban
quantity is equal to the maximum buffer size for the loop.

Example Thekanban sizeis 10, and the maximum buffer is modified to 50 by one of the
workbench programs. The card-reconciliation function adds or removes cards as needed to
result in 5 active replenishment cards.

Note The system disregards limited-use cards (those with Active Code set to Close, Cycles,
or Period) when determining the number of active cards. See”Limited-Use Cards’ on page 62.

If reconciliation requires cards to be added, the system uses the phase-in method defined in
Kanban Control to determine whether to activate any available inactive cards before creating
new ones. See “Phase-In Method” on page 82.

If cards must be removed, the system first looks at the Decrease at Consume value specified
for the loop in Kanban Master Maintenance:

« When Decrease at Consumeis Yes or Yes Conf, the reconciliation function does not
inactivate or close unneeded cards. Instead, the system reconciles the number of cardsin
the loop each time you record a card in Kanban Consume/Post. If acard is no longer
needed, the system either inactivates it automatically (when Decrease at Consumeis Yes)
or prompts you to confirm the card’s inactivation (when Decrease at Consumeis Yes
Conf) and physically remove it from the shop floor.

Important Even if you do not use automatic reconciliation in the workbenches, Card
Reconciliation must be Yes in Kanban Control for the Decrease at Consume functionality to
work during Kanban Consume/Post.

« When it is No, cards are removed from the loop based on the phase-out method specified
in Kanban Control.

For two-card loops, use Move Card Sizing to control how card reconciliation affects move
cards.

See “Decrease at Consume” on page 82.
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Move Card Sizing. Specify whether you typically update the number of move cards in two-
card loops in response to changes made by the automatic card-reconciliation function. Thisis
the default setting for the same field in the following programs:

« Kanban Sizing Workbench

 Kanban Process Workbench

« Supermarket Workbench
Valid values are:

« None (the default). The workbench does not adjust the number of move cards regardiess
of replenishment card changes.

- MaxBuf. The workbench adds or removes move cards as needed to balance the new
maximum buffer size without changing the kanban quantity.

Example The replenishment card has a kanban quantity of 10, while the move card has a
kanban quantity of 20. Automatic card reconciliation has changed the actual number of
replenishment cardsto 8, resulting in amaximum buffer size of 80. The number of move cards
is adjusted to 4 (maximum buffer size / kanban quantity).

If not evenly divisible, the number of move cardsis rounded to the nearest whole integer
value.

 ReplCrd. The system sets the number and kanban quantity of move cards to match the
reconciled replenishment cards. If the kanban quantity has changed, all move cards are
closed or inactivated based on the Kanban Control Phase-Out Method field. New move
cards are created.

Schedule Time Adjustments. Optionally enter up to five reference codes related to calendar
adjustments specified in Process Shift Maintenance (17.1.13). The system validates entries
against that program. See “ Set Up Process Shifts’ on page 101.

These fields default to Preliminary Level Schedule Report (17.14.2), Level Mix Workbench
(17.14.1), and Level Mix Workbench Export (17.14.1).

Time adjustments are typically used to identify such exceptions to the standard shift calendar
as holidays or irregularly scheduled meetings that cannot be accounted for by shortening the
shift hours.

Workbench Export and Import Directory. Optionally enter the default paths to the directories
where the workbench export and import programs place output files and look for import files.
You can change these directories when you export or import data. See Chapter 9, “Using
External Applications,” on page 217.

The workbench export and import programs are typically required only if you do not use the
included versions of the workbench programs. In that case, use the export programs to create
comma-delimited files containing the same records provided to the workbenches. You can
then manipulate the data with a custom external program, export the resultsto a datafile, and
use the associated workbench import program to load the updates into the system.

Note One of these programs—Kanban Workbench Import (17.2.17)—serves an additional
function. You can useit to load a comma-delimited file that can automatically create new
loops and supporting records. See “Importing Kanban Workbench Data’ on page 221.

Minimum Process EPEI. Optionally enter the default minimum EPEI for new processes
defined in Kanban Process Maintenance (17.1.3). The default is O (zero). See “EPEI” on

page 59.
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The Kanban Control field uses decimal days. However, in Kanban Process Maintenance, the
system converts the val ue to the units specified in the EPEI Display Option field for the
process.

Specify aminimum process EPEI, for example, when you never want to set up the machinesin
your processes more than once each day. If the calculated EPEI is less than the specified
minimum, the system uses the minimum value instead.

Lead Time Method. Specify the default method the system uses for calculating the lead time
for each item produced by a kanban process. This value defaults to Kanban Process
Maintenance. You can changeit for individual processes.

Valid values are;

« Variable (the default). In Kanban Sizing Workbench and Kanban Process Workbench, the
system calculates the item lead time dynamically based on the potential queue of other
items. The item lead time is the sum of the setup and cycle times for the order quantity of
al other items produced by the process, plus the setup and cycle time for one kanban
guantity of theitem itself.

« Fixed. In the kanban workbenches, the system setsthe item lead time to the repl enishment
time for the loop specified in Kanban Master Maintenance.

Card Reporting. Specify the default method used for kanban card piece reporting. This value
defaults to Kanban Master Maintenance. You can change it for individual loops.

Valid values are;

« Standard. The kanban is recorded as consumed when the first piece is removed from the
container. Thisisthe default value.

 Add. The kanban is not recorded until the last piece is removed. The system increases the
order point by an additional kanban quantity.

« Remove. The system reduces the loop size by decreasing the order point by one card.
This setting affects kanban sizing cal culations performed using the kanban workbenches.

Note For aloop with only one or two kanbans that has Card Reporting set to Add or Remove,
sizing in the kanban workbenches can result in alogical inconsistency based on the value of
Fractional Kanban for the loop that could remove card requirements for both the order point
and the order quantity. Thiswould result in a card requirement of zero. When this occurs, the
system displays awarning message and sizes the loop as one kanban. See “ Fractional Kanban”
on page 81.

Load Limit. Specify the percentage of the total calculated time available during the EPE
interval that the system can use for planning the load on a kanban process. The default is 80%.
This value defaults to Kanban Process Maintenance. You can change it for individual
processes.

If the planned load for a process based on the time required for setups and the cycletimeis
greater than this percentage, the system displays a warning message in the workbench.

Fractional Kanban. Specify the default fractional kanban percentage for new kanban loops.
The default is 0 (zero). When the setting for aloop is 0 (zero), the system does not use
fractional kanban logic. It cannot be greater than 99%. This value defaults to Kanban Master
Maintenance. You can change it for individual loops.
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When you use Kanban Sizing Workbench to size loops, the Fractional Kanban value for the
loop lets you control the point at which the system increases the order quantity to provide an
additional card. When both the preliminary order point and the preliminary order quantity are
greater than zero but less than this percentage of the kanban quantity, the revised order
quantity is set to zero. Otherwise, it is set to the revised kanban quantity, resulting in an
additional card in the loop.

Note The Kanban Master Maintenance setting can have specia significance when Card
Reporting is set to Add or Remove. In that case, the workbench cal culation may produce a
logical inconsistency that would result in removing al cards from the loop because of the
fractional kanban logic. When this occurs, the system displays a warning message and sizes
the loop as one kanban.

Phase-In Method. Specify the method used by card management and automatic reconciliation
functions when adding cards to kanban loops. Thisis a system-wide control; all kanban loops
use the value specified here.

« Create (the default): The system automatically creates the required number of new cards
even if the loop has existing inactive cards.

« Activate: If the loop already has inactive cards, the system activates them first, then
creates more cards if needed to meet the total requirement.

Phase-Out Method. Specify the method used by card management and automatic
reconciliation functions when removing cards from kanban loops. Thisis a system-wide
control; all kanban loops use the value specified here.

« Close (the default): The system changes the active status on unneeded cards to Close.
They are automatically inactivated the next time they complete a kanban cycle.

« Inactivate: The system inactivates unneeded cards immediately, even if they arefull. They
can no longer be used to record kanban transactions.

Note Cardswith astatus of Empty Accumulate are inactivated immediately during
reconciliation regardless of this setting.

Decrease at Consume. Specify whether you typically want to have cards that are no longer
needed based on card management or automatic reconciliation functions removed from the
loop the next time they are consumed. Thisis the default setting for the same field in new
Kanban Master Maintenance records.

 No (the default): Card management and automatic card reconciliation functions use the
phase-out method specified in Kanban Control to determine how cards are removed from
the loop.

« Yes: The next time an unneeded card is recorded in Kanban Consume/Post, the system
automatically inactivates it without prompting the user for confirmation.

* Yes Conf: When an unneeded card is recorded, the system displays a confirmation prompt
before inactivating the card.

Note Card Reconciliation must be Yesin Kanban Control to activate the Decrease at
Consume feature on the system level. When it is No, the loop-level field has no effect.

Cost Set. Optionally enter theidentifier for the cost set used ininventory value calculationsin
the kanban workbenches. The default is blank. Entries are validated against records defined in
Cost Set Maintenance (30.1).
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Dispatch ID. Enter an optional sequence identifier used to generate the batch number assigned
to cards when they are dispatched using Kanban Dispatch List Processing. This value must be
defined in Number Range Maintenance (36.2.21.1) for target dataset knbd.dispatch_id.

See User Guide: QAD System Administration for information on number ranges.

Thisfieldisrequired only if you use dispatch lists to communicate kanban demand data to
source suppliers, processes, or supermarkets.

When thisfield is blank, Kanban Dispatch List Processing does not generate dispatch 1D
numbers. Although you can still generate non-EDI dispatch listsin simulation mode by setting
Update Dispatched Cards to No, the actual processing can take place only when a sequenceis
defined.

While creating a dispatch list using this sequence, the system stores the number as a dispatch
ID associated with the cards included in that dispatch session. You can usethisID in several
programs on the Kanban Dispatch Menu (17.5) to retrieve information about dispatched cards.

Note Although you can definelonger generated numbersin Number Range Maintenance, the
kanban card detail and history fields where they are stored are limited to 24 characters. You
should consider this when setting up the sequence definition.

Kanban Transaction Control Settings

The next frame includes settings that control processing for programs on the Kanban Transactions
Menu (17.6).

Fig. 4.2
Kanban Control, Kanban Transaction Control

= &
Kanban Gontrol: Go To ~ ACTIONS ~

Kanban Transaction Gontrol

Trans Display Pause in Seconds: |5|
Effective Date Entry:
FIFQ During Ship Trans Entry:
Controlled Kanban Entry: |None
PO Receipt Data Entry: []
Lot Entry: []
Regeneration Enforcement: None
Kanban Cycle Enforcement: |None e
Minimum Cycle (D H:M:S): 0 00:00:00
Maximurn Cycle (D H:M:S): D 00:00:00
Replenishment Seguence Enforcement: []
Move Sequence Enforcement: O
Accumulatar Monitor Pause Time: |1

Transaction Display Pause in Seconds. Enter the period of time, in seconds, to display a
frame containing kanban card information during a kanban transaction session. The
information frame displays for the number of seconds specified before the system prompts for
the next kanban ID. The kanban information is used for verification purposes only. Enter O
(zero) if you do not want to display the kanban information frame. See “Record Kanban
Transactions’ on page 177.

Important When you use the QAD .NET Ul and thisfield includes a value, the system does
not automatically clear the display. You must press the spacebar each time to enter the next
card. To avoid this, leave thefield set to O.
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Effective Date Entry. Thisfield indicates whether the system prompts for an effective date at
the beginning of a kanban transaction session. Enter Yesto allow the entry of an effective date
for a kanban transaction session. Enter No to use the system date for kanban transactions.

FIFO During Ship Trans Entry. Enter Yesto display a prompt during Kanban Ship (17.6.4) that
lets you update the current FIFO process as the source of the kanban transaction. See “FIFO
Process Data’ on page 181.

This setting applies only to kanban loops that have Use FIFO set to Yes in Kanban Master
Maintenance.

When thisfield is No, the prompt does not display during Kanban Ship. The system records
the current process as the source of the transaction.

Controlled Kanban Entry. Indicate the level of control placed on kanban data entry during a
kanban transaction session. Use controlled entry to mandate that sel ected kanban data must be
the same for the duration of a kanban transaction session. For example, you can limit kanban
entry to kanban cards associated with a specific supplier.

« None: Kanban entry is not controlled.

« Warning: When the kanban data does not match the control data, a warning displays. The
warning can be accepted or overridden.

- Error: When the kanban data does not match the control data, an error displays and the
kanban entry is automatically rejected.

When thisfield is set to Warning or Error, a frame displays during a kanban transaction
session allowing entry of control data. The control datais used for al transactions during that
session.

PO Receipt Data Entry. Specify whether the system typically prompts for purchase order
receiving information when a card is recorded in Kanban Fill/Receive. Thisis the default for
new loop records in Kanban Master Maintenance.

When the field is Yes in the loop record, the system displays optional data-entry fieldsfor a
receiving note and packing slip number when the card is recorded.

Lot Entry. Specify whether the system typically promptsfor alot number and reference when a
card is recorded in Kanban Fill/Receive. Thisis the default for new loop records in Kanban
Master Maintenance.

When thefield is Yesin the loop record, the system displays optional data-entry fieldsfor alot
number and reference when the card is recorded.

Modify Inventory Data. Specify whether users are typically allowed to update default values
when recording kanban fill/receive or ship transactions. This sets the default value for new
loop records in Kanban Master Maintenance.

When Modify Inventory Datais Yesfor aloop, Kanban Fill/Receive and Kanban Ship display
editable fields for certain kinds of inventory data. Depending on the source of the loop
(supplier, inventory, process) and the transaction, fields can include:

 Quantity Accepted

 Quantity Scrapped

 Reason (including Multi option) for scrap quantity
* Receipt Location
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» Issuing Location

Enabling this option lets you record receipt and shipment transactions on which the quantity
processed does not have to equal the kanban quantity. For example, you can record the
quantity scrapped when receiving acard for a process|oop. In asimilar situation, with the loop
Modify Inventory Datafield set to No, Kanban Fill/Receive automatically records the kanban
guantity. You cannot account for scrap.

Modify Inventory Threshold. Specify the default maximum percentage of the kanban quantity
that is considered an acceptable difference between the kanban quantity and the quantity
actually recorded in Kanban Fill/Receive or Kanban Ship.

This value defaults to new loop records in Kanban Master Maintenance.

When Modify Inventory Datais Yes for aloop and the user changes the actual quantity
received or shipped from the default (the kanban quantity), the system calculates the
difference as a percentage of the kanban quantity. If the percentage is equal to or greater than
the specified threshold, a warning message displays.

Note The system calculation is based on an absolute value, so the threshold appliesto
recorded quantities both greater than and less than the kanban quantity.

When thisfield is 0 in the loop record, the system does not validate the quantity entered.
Example A Kanban Master Maintenance record for aloop has the following settings:

« Kanban Quantity is 50.

« Modify Inventory Datais Yes.

« Modify Inventory Threshold is 10.00%.

When recording a card for thisloop in Kanban Fill/Receive, you enter 40 in the Quantity
Accepted field. The system cal culates the difference between this and the kanban quantity (50
—40 = 10). It then determines the percentage of the kanban quantity represented by the
difference (10 /50 = 0.20). Since 20% is greater than the specified threshold of 10%, the
system prompts you to confirm the quantity accepted.

However, if you enter 48 in Quantity Accepted, the differenceisonly 2 (50 —48). This
represents only 4% of the kanban quantity (2 / 50 = 0.04). Since that is |ess than the specified
threshold, the system accepts the quantity without awarning prompt.

Regeneration Enforcement. Specify how cards are typically managed when they are recorded
in one of the programs on the Kanban Transactions Menu and the system determines that
certain card and loop values are no longer identical. Thisisthe default for new loop recordsin
Kanban Master Maintenance.

Valid values are:
 None (the default): The system records the transaction.

« Warning: The system displays a warning and prompts you to continue. You can complete
the transaction.

« Error: The system displays an error. You cannot complete the transaction.
Regeneration is required when one of the following is true:

« The kanban quantity and source ID on the card are not the same as the quantity and source
ID in Kanban Master Maintenance.

» Therouting and BOM codes on the card are not the same as the loop codes. The system
searches for the loop’s routing and BOM codes in the following sequence:

MNQAD



86 User Guide — QAD Lean Manufacturing

1. Item/step records defined in Kanban Item Master Maintenance
2. Item/site detail records

3. Item master records

4. Routing and BOM codes that are the same as the item number

Kanban Cycle Enforcement. Indicate the level of enforcement for minimum kanban cycles.
Use minimum kanban cycles to control how quickly kanban data for the same card can be
entered into the system. Enforcing a minimum kanban cycle prevents the problem of
inadvertently entering the same kanban card twice during a kanban transaction session.

« None: A minimum kanban cycle is not enforced, regardless of the time period specified in
the Minimum Cycle fields.

« Warning: When the same kanban ID is entered in atime cycle less than the minimum
cycle defined for that card, awarning displays. The warning can be accepted or
overridden. When the warning is accepted, the kanban entry is rejected.

- Error: An error displays and the kanban entry is automatically rejected when the time
cycle for akanban entry is less than the minimum cycle defined for that card.

The minimum kanban cycle is the sum of the days, hours, minutes, and seconds entered in the
Minimum Cycle fields for each kanban card.

Thisfield setsthe default for new kanban loop records defined in Kanban Master
Maintenance.

Minimum Cycle Days, Hrs, Min, Sec. A minimum kanban cycle is the sum of the days, hours,
minutes, and seconds entered in these fields. These fields set the default for new kanban loop
records.

Maximum Cycle Days, Hrs, Min, Sec. Maximum kanban cycleis used by Missing Kanbans
Report (17.6.18) to determine whether a kanban card is misplaced. A kanban card is
considered missing when the elapsed time between the last transaction for that card and the
current date and time exceeds the maximum kanban cycle. See “ Generating Reports’ on
page 214.

The maximum kanban cycle is the sum of the days, hours, minutes, and seconds entered in
these fields. These fields are used as the default for new kanban records. A maximum kanban
cycleis not enforced when a maximum cycle timeis not specified.

Replenishment and Move Sequence Enforcement. Specify whether the system enforces the
seguence in which kanban replenishment or move card transactions are recorded.

 No (the default): The associated card type can be recorded in any sequence. The system
disregards settings for individual transaction typesin Kanban Control or Kanban Master
Maintenance.

* Yes: Depending on the value of User Control Prog Tran Settings in Kanban Master
Maintenance, the system enforces the transaction sequence as defined in Kanban Control
or Kanban Master Maintenance.

See * Sequence Enforcement” on page 65.

Accumulator Monitor Pause Time. Specify the number of seconds the system pauses each time
before cycling through applicable loop records when Accumulator Monitor is running. Valid
values are 1 to 999. See “Monitor Accumulator Quantities’ on page 176.
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Transaction Event Settings

The next frame includes two types of values:

« Seguence enforcement settings

 Auto-print settings
Depending on the value of Use Control Prog Tran Settings specified for individua loopsin
Kanban Master Maintenance, these settings can be used in two ways:

« When Use Control Prog Tran Settingsis No, the val ues specified becomes the defaults for new
kanban loop records. You can update them in the Kanban Transactions Event Control framein
Kanban Master Maintenance.

« When Use Control Prog Tran Settingsis Yes, the loop uses the values specified in Kanban
Control.

See “Use Control Program Transaction Settings’ on page 123.

Fig. 4.3
Kanban Control, Kanban Transaction Event Control Frame
- x
Kanban Gontrol: Go To - ACTIONS ~
Kanban Transaction Event Gontrol
Sequence Auto
Event Enforcement Print
Repl Consume Warning O
Repl Authorize Warning ' a
Repl acknowledge Warning |
Repl Ship Warning | O
Repl FIFO Warn Al d |:|
Repl Fill Warning
Move Consurme Warning O
Move Fill Warning O

Sequence Enforcement. Use these fields to specify the level of sequence enforcement
associated with each kanban transaction event. Valid values for both move card transactions
and most replenishment card transactions are:

 None (the default): The system does not check the sequence of events for this transaction.

- Warning: If eventsfor this transaction are recorded out of sequence, the system displaysa
warning message. You can still record the card.

- Error: If transaction events are recorded out of sequence, you cannot complete the
transaction.

See * Sequence Enforcement” on page 65.

The Repl FIFO field applies only to loops that are supplied by FIFO processes. It includes
additional options that let you control whether warning or error messages apply only to the
first FIFO processin the loop or to all FIFO processes.

Auto-Print. Use each field to specify whether you typically reprint cards after they are recorded
using the associated transaction. When it is Yes, recording the card sets the Auto Print field in
the card detail record to Yes. When you run Kanban Multi-Card Print (17.3.5), you can control
whether the system includes these cards in the selection.

Note You can update the card auto-print value manually in Kanban Card Maintenance
(17.3.1) or Kanban Multi-Card Maintenance (17.3.2). See “Maintain Cards’ on page 159.
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Kanban Iltems

Use Kanban Item Master Maintenance (17.1.1) to identify itemsthat are supplied using kanban
loops, aswell as specify default values for loop and process records. You must define items with
this program before you can:

« Associate them with kanban loops using Kanban Master Maintenance (17.1.4)
« Set up process item records for them using Kanban Process Maintenance (17.1.3)

Important You must define items using Item Master Maintenance (1.4.1) before you can set them
up as kanban items.

Fig. 4.4
Kanban Item Master Maintenance (17.1.1)

Kanban Item Master Maintenance: Go To -~ ACTIONS -

Iterm MWurnber: TT-500 E& wiring harness, basi
Step: 0
Routing Code: |
BOM Code:
Container Type: F
Minirurm Item EPEL 1,000 Days
Cost allocation: |100.0%
Average Inv Calc Method: |Standard M| Standard Method
Run-out Option: |No Do not invoke run out
Run-0Out Setup (D H:M:S): |0 00:00:00
Run-Out Material:
Run-Out Quantity: (0.0 (N
Run-0ut Quantity Per:|0.0 UM:
Run-Out UM Conwversion Factor: 0,0000
Comments: [

Note When creating a new loop based on records imported using Kanban Workbench Import
(17.2.17), the system creates a new kanban item master record if the item/step specified in the
import file does not aready exist. See “Kanban Items’ on page 224.

You can associate process steps, routings, and bills of material (BOMs) with kanban items.
Because items may use different routings or BOMs depending on where they arein the
manufacturing process, you can create multiple item records with different steps to differentiate
them.

When they are specified, theinitial routing and BOM codes default from Item Master Maintenance
(1.4.2). If you do not specify arouting or BOM code for the kanban item, the system uses standard
logic to determine the val ue associated with kanban loops for the item. For example, if no routing
codeis specified for akanban item, Kanban Card Create searches for arouting record specified for
the item-site, then the item. If those records do not include arouting, the system looks for arouting
code that is the same as the item number.

You can also specify the following values for a kanban item:

Container Type. Specify the type of container used to store and move this kanban item. This
value must be defined in Container Type Maintenance (17.1.9). It defaults to new loop records
for thisitem in Kanban Master Maintenance. See “Kanban Containers and Labels’ on page 91.

Minimum Item EPEI. Optionally enter the default minimum EPEI for thisitem whenit is
added to a process in Kanban Process Maintenance. The default is O (zero). See “EPEI” on

page 59.
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The Kanban Item Master Maintenance field uses decimal days. However, if you enter avalue
here, the system converts it to the units specified in the EPEI Display Option field in Kanban
Process Maintenance.

Specify aminimum item EPEI, for example, when you never want to set up the machines to
make a given item more than once every three days. If the calculated process EPEI isless than
the specified minimum item EPEI, the system uses the minimum value instead.

Cost Allocation. Specify the percentage of the total cost of thisitem represented by itsvalue at
this process step. The default is 100%.

The system uses this percentage in kanban workbench average inventory and safety stock
value calculations. The kanban item cost at a given process step is calculated by multiplying
the cost of the item from the cost set specified in the workbench by this percentage.

Defining the cost of anitem asless than 100% is useful when theitem at astep is still work in
process, and the total components and labor required for the completed item have been only
partialy used.

Average Inventory Calculation Method. Specify the default average inventory calculation
method for new kanban loops. This value defaults to Kanban Master Maintenance. You can
changeit for individual loops.

The system calculates the value of the Average Inventory Units field in the workbench based
on the method specified for the loop, as well as various other values from the workbench.

Valid values are either Standard (the default) or Mfgl.
For Standard, average inventory is calculated as follows:

If Order Quantity is greater than 0, then Average Inventory = (Order Quantity * 0.5) + (Average Daily
Demand * FIFO Time) + (Total Safety Stock and Safety Time) + Container Size Safety Stock

If Order Quantity is 0, then Average Inventory = ((Fixed Interval Time * Average Daily Demand) * 0.5) +
(Average Daily Demand * FIFO Time) + (Total Safety Stock and Safety Time) + Container Size Safety
Stock

If Order Quantity and Fixed Interval are both 0, and Daily Demand is 0, then Average Inventory = (Total
Safety Stock and Safety TIme) + Container Size Safety Stock

If Order Quantity and Fixed Interval are both 0, and Daily Demand is greater than 0, then Average
Inventory = (Kanban Quantity * 0.5) + (Average Daily Demand * FIFO Time) + (Total Safety Stock and
Safety Time) + Container Size Safety Stock

For Mfgl, average inventory is calculated as follows:
1/4 * (3 * Final Order Quantity + Average Daily Demand * Run Time in Days) + (Total Safety Stock and

Safety Time) + ((FIFO Time in Days * Average Daily Demand) rounded up to the kanban quantity) +
Container Size Safety Stock

Where:

Run Time in Days = (Loop Final Order Quantity * Cycle Time) / Process Time in a Day + (Item Setup
Time / Process Time in a Day)

Note Method Mfgl is designed for loops that have Source Type set to Process.

Run-Out Option. Enter Yesif the source that supplies thisitem at this step typically runs the
quantity needed to use the entire supply of a given material regardless of the kanban quantity.

Otherwise, enter No. This value defaults to Kanban Master Maintenance. You can change it
for individual loops.
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Especialy in situations with extensive setup times to change over to akey material, setting up
awork center for just the kanban quantity may not be efficient. Instead, the process produces
enough items to consume an entire bulk quantity of that material. For example, if changing
over aprocessto set up acoil of stedl takes significant time, it may be more efficient to use the
entire coil each time you run the item. The total amount of material available, the quantity
required to produce each item, and the amount of time required to change over to anew supply
can be useful information for analyzing kanban setup and sizing alternatives.

Thisfield isfor reference. The value specified in Kanban Master Maintenance displaysin the
kanban workbenches and isincluded in files created by Kanban Workbench Export, along
with the related run-out parameters defined in Kanban Item Master Maintenance.

Note These reference fields display in the workbenches and are included in files created by
Kanban Workbench Export.

Run-Out Setup. Enter the time (in days, hours, minutes, and seconds) required to change over
this run-out material when it needs to be replenished.

Run-Out Material. Enter the run-out material associated with thisitem. For example, this could
be a cail of wire.

Run-Out Quantity and UM. Enter the quantity and unit of measure of this run-out material. For
example, this can be the number of feet of wirein acoil. The UM field is validated against
values entered in Generalized Codes Maintenance for field knbi_run_out_gty _um.

If you also enter the unit of measure for Run-Out Quantity Per, the system looks for a
conversion factor defined in Unit of Measure Maintenance. If oneis available, it defaultsto
the Run-Out UM Conversion Factor field.

Run-Out Quantity Per and UM. Enter the quantity of this run-out material used to produce a
single kanban item. The UM field is validated against values entered in Generalized Codes
Maintenance for field knbi_run_out_qtyper_um.

Run-Out UM Conversion Factor. Enter the conversion factor between the Run-Out Quantity
and the Run-Out Quantity Per. For example, if the run-out material isacoil of hose 500 feet
long and each kanban item requires a 3-inch length, you would specify afoot-to-inch
conversion factor of 0.08333333.

When you first define arecord in this program, this field is blank. If you specify valuesin the
two UM fields that have a conversion factor defined in Unit of Measure Maintenance, the
system automatically adds that value to the field. If you change it, the system displays a
warning message.

When you save arecord with the field blank, it defaultsto 1. To add new units of measure that
have conversion factors defined, enter them in the UM fields, set Run-Out UM Conversion
Factor to O (zero), and click Next. The system displays the conversion factor.

Comments. Enter Yes to update or enter comments related to this kanban item; otherwise,
enter No. Comments defaults to Yesif comments are already associated with the item;
otherwise, the default is No.

When Comments is Yes, the transaction comments screen displays for you to enter or review
comments regarding this item.
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Kanban Containers and Labels

Two programs let you define reference records for containers and labels that can be associated
with kanban master records.

Defining Kanban Containers

Use Container Type Maintenance (17.1.9) to define containers used for storing and transporting
kanban-controlled items.

You can identify avariety of characteristics of a container, including several dimension and weight
parameters, the owner—your own company, your supplier, or your customer—and the method
used to identify kanban information. Additionally, five user-defined reference fields provide more
options for setting up container types.

Many of the fields can be validated against generalized codes, so you can define you own
conventions for how each field is used. See Table 4.2 on page 77.

Associate a default container type with a kanban item in Kanban Item Master Maintenance
(17.1.1). You can update the default value for each kanban loop in Kanban Master Maintenance
(17.1.9).

Most of the fieldsin this program are currently for reference only.

Fig. 4.5
Container Type Maintenance (17.1.9)

ontainer Type Maintenance v X

Gontainer Type Maintenance: Go To ACTIONS ~

Container Type: cart
Description: |material handler cart

Height: |4 UM: [t ) Size: large

width: |4 Color:

Length: |6 Class:

Tare Weight: |50 UM: lb - Composition:
Maximum Load; 400 Reusable:
Waolume: 0.0 LIK; A Returnahle:
Thickness: 0.0 LIM: M| Special Regmnts: [J
Container Owner: |[Company - Comments: []

Container ID Method: removable
Reference 1.
reference 2
Reference 3

Reference 4

reference 5

Defining Kanban Labels

Use Kanban Label Definition Maint (17.3.18) to specify the kinds of label information that you
want to associate with a kanban loop. For example, you might use this to determine the data you
want an external supplier to provide on their shipping labels.

Associate alabel definition record with aloop in Kanban Master Maintenance.

Note Label definitions are currently not associated with any system processing. They are for
reference only.

The program consists of three frames.
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Inthefirst frame, enter identifying data and specify label characteristics. The only required fieldis
Label Name. All fields default to blank; no field values are validated.

Fig. 4.6
Kanban Label Definition Maint (17.3.18)
- x

Kanban Label Definition Maint: Go To -~ ACTIONS ~

Label Mame:
Description:
Card Stock:
Label size:
Label Calor:
Text Color:

Exzternal

supplier shipping label
20 |b

Ex7

Text Font: arial
Font Size: 14 pt
white Font Style:

black

In the Source Type Data Fields frames, select the kinds of source-related data to be associated with
supplier, process, and inventory loops that use this label definition. All fields default to No.

Fig. 4.7

Kanban Label Definition Maint, Source Type Data

Kanban Label Definition Maint

Kanban Label Definition Maint:

Lahel Mame: External

Supplier Source Type Data Fields

Supplier:
Supplier Description:

Process Source Type Data Fields
Process Site: [
Process Site Desc: [

Inventory Source Type Data Fields

Inwentory Site: [
Inwentaory Site Desc: [

Go Ta «

ACTIONS ~

Lahel Description: supplier shipping label

Purchase Order:
Furchase Order Line:

Process ID: [
Process Description: ™

Source Supermarket: 7
Source SM Desc: [

In the Fields to be Printed frame, select the kinds of card data that are associated with this |abel
definition. With the exception of Kanban ID, all fields default to No. Kanban ID is set to Yes and

cannot be changed.

Fig. 4.8
Kanban Label Definition Maint, Fields to be Printed
- x
Kanban Label Definition Maint: Go To - ACTIONS ~
Label Mame: External Label Description: supplier shipping label
Fields to be Printed
Kanban ID: ¥ . Supermarket Desc: [] Accum Type Desc: []
Item Number:il:li Inventary Location: [J Cycles: []
Item Desc 1: [] Kanban Quantity: [] active Start: [
Item Desc 2: [] Container Capacity: [] Active End: []
Item Rewvision: [ Container Type: [J Print Date: [
Item UM: [] Card Type: [J Print Time: []
Item Step: [] Card Type Description: [J Card Comment Page: |0
Routing Code: [J Second Card ID: [] Card Comment Page: |0
BOM Code: [ Delivery Location: [ Card Comment Page: |0
Supermarket Site: []  Paint Of Use Location: [J Card Comment Page: |0
SM Site Desc: [] Accumulator Type: [ Card Comment Page: |0
Supermarket ID: []
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EDI eCommerce

If you want to send replenishment authorizations to your suppliersin EDI format when generating
dispatch lists, you must set up several types of datain EDI eCommerce.

EDI setup requirements are summarized in “EDI Dispatch List Transmittal” on page 193.

Setting Up Kanban Processes

You need to define kanban processes when you have kanban loops that are supplied directly by a
manufacturing process, rather than by an external supplier or from the inventory of a supermarket.
See “Processes’ on page 58.

Depending on your manufacturing environment, use as many as three programs as part of the
process definition task:

« Define the processitself using Kanban Process Maintenance (17.1.3).

« Specify the number and length of work shifts using Process Shift Maintenance (17.1.13).

« Optionally combine times required by manufacturing operations using Process Item Operation
Rollup (17.1.12).

Define Processes

Use Kanban Process Maintenance (17.1.3) to define production processes that are sources for
kanban loops. You can specify characteristics of the process items for each kanban loop the
process supports, including ranges of routing operations that produce the item.

You also can associate items with processes in Kanban Master Maintenance and then update the
process-related characteristics as needed using this program. See “ Define Loopsin Kanban Master
Maintenance” on page 104.

Use theinitial frame to define information about the processitself, including the site where it is
located and a unique identifier. Several display-only fields are updated automatically when you
run one of the following programs:

 Basic Process Calculations (17.2.3); see page 128.
« The kanban workbenches; see page 131.

MNQAD



94  User Guide — QAD Lean Manufacturing

Fig. 4.9
Kanban Process Maintenance (17.1.3)

Kanban Process Maintenance: Go To -« ACTIONS ~

Site: 10000 NJ Plant
Process: M100 wiring eqpt
Available Time (H:M:S): 16:00:00 Uptime: |90.00%
Process Function: STD Resources: 1,000
Production Line: Location:
Process Planner 1D: Load Limit: 80.0%
Level Mix Sequence: mfg_seq MFG Sequence Number
Takt Time Calculation: EPEICale - EPEI Calculation
Lead Time Method: Variable 5 Use variable LT calc
EPEI Display Option: Days Display in Days
Minirur Process EPEL 1.000 Process EPEL 1.000
Pitch Quantity: 50.000 Pitch UM: |EA .~
Pitch Interval (D H:M:S): 0 20 34 | |10.0000 Comments: [J
CO Time Avall (D H:M:S) 0 14:24:00
CO Time Per Int (D H:M:S): 0 00:05:00 —‘ System-
Cycle Time (D H:M:S): 0 15:00:00.0000 calculated
Move Time (D H:M:S): 0 00:00:00 values
Takt Tirme (D HiM:S): 0 00:24:41.0000,

Available Time. Optionally enter the time, in hours, minutes, and seconds, that this processis
typically available for production during aworking day. The system uses this valuein capacity
calculations for supermarket and kanban sizing activities.

Note You cannot enter avalue greater than 24 hours.

You can have the system calculate this value using Basic Process Cal culations when Available
Timeisset to Yes. The calculation is based on the process calendar defined in Process Shift
Maintenance (17.1.13), along with the number of days specified when you run Basic Process
Calculations.

This vaue defaults to the kanban workbenches. If you modify it in Kanban Process
Workbench and save your changes, the system updates this field.

Process Function. Specify the way this processis used in a kanban loop. Valid values are:
« STD (Standard): This processis not a pacemaker or a FIFO lane.

« PACE: Thisis apacemaker process. In alean manufacturing environment, the pacemaker
isthe process that responds most directly to demand from the end customer. Typicaly, itis
associated with a limiting resource that controls the maximum speed at which the process
can operate. See “Pacemakers’ on page 58.

When you run Preliminary Level Schedule Report (17.14.2), you can limit the sel ection of
processes to pacemakers. You can update process information using Level Mix
Workbench only for pacemaker processes.

« FIFO: This process represents a FIFO lane. FIFO lanes are a flow-control technique used
between two manufacturing processes. The first process receives the signal to produce
from the supermarket (or from a FIFO lane from a previous process) and moves material
to the following process. The product produced at the second processis runin the order it
isreceived. The completed material isthen moved to the supermarket or to another FIFO
lane.

Only FIFO processes can be included in the FIFO Lane Detail frame in Kanban Master
Maintenance.

See“FIFO Lanes’ on page 58.
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Uptime. Specify the percentage of the standard work day when this processis available to do
work. For example, if the machines used on this process are typically down for routine
maintenance 5% of the time, set thisfield to 95.00. The default is 100%.

This value defaults to the kanban workbenches. If you modify it in Kanban Process
Workbench and save your changes, the system updates this field.

Resources. Enter the number of resources assigned to this process. The default is 1. You
cannot enter a negative number.

When it calculates the amount of time this process is avail able to manufacture kanban items,
the system uses this value as a multiplier for the Available Time field. For example, if the
processis available for 7 hours each day but has 2 machines available, enter 2.0 in Resources.
Process calculations then are based on atotal of 14 available hours.

Production Line. If you use flow schedules, specify the production line associated with this
process. Production lines must be defined in Production Line Maintenance (17.13.1.4) in the
Flow Scheduling module.

Note When Process Functionis set to PACE, the system verifies that the specified production
lineis not referenced by another pacemaker process at the same site.

The system uses the specified production line when you run Level Mix Workbench to
determine which flow schedules need to be updated or created.

Location. Optionally enter alocation code associated with this process. This value must be
defined in Location Maintenance (1.1.18).

When Component/Op Transactions is Yes in the Card Control Data frame of Kanban Master
Maintenance for aloop supplied by this process, the system backflushes component materials
from this location when the card is recorded using Kanban Fill/Receive. When thisfield is
blank, the system uses item-site and item master data to determine the backflush location.

Load Limit. Specify the percentage of the total calculated time available during the EPE
interval that the system can use for planning the load on a kanban process. This value defaults
from Kanban Control.

If the planned load for a process based on the time required for setups and cycle timeis greater
than this percentage, the system displays a warning message in the workbench.

Process Planner ID. Optionally enter a code representing the person who is responsible for
planning this process. When you run Level Mix Workbench, you can select processes based
on this code.

Thisfield isvalidated against values defined in Generalized Codes Maintenance for field
name knp_planner_id.

Note Thisis not the same as the buyer/planner code used elsewhere in the system.

Level Mix Sequence. Specify how the system determines the order in which items are
processed when you use Level Mix Workbench.

« MFG_SEQ: Thisisthe default for new process item records. The system usesthevaluein
the Manufacturing Sequence field in the Kanban Process Detail frame. The workbench
finds the last order processed (either the last item in afrozen period or, if no periods are
frozen, the last item in the day just prior to the first schedule date used), and then
increments by 1. For example, there are 10 items in the process with Manufacturing
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Sequence values of 1 through 10. If the last item processed was sequence number 4, then
the workbench starts with item 5. When item 10 is processed, the system loops back to
sequence number 1.

¢ OPER_ASC: The system uses the number of operators required in ascending order to
determine the item sequence. Thelogic is similar to MFG_SEQ except the number of
operatorsis used instead of the Manufacturing Sequence number. The system starts with
the next item (using ascending number of operators as the sort criteria) and loops around
after the item with the lowest number of operatorsis processed. If multiple items exist
with the same number of operators, the items are processed in ascending sequence of item
number. The number of operators required is calculated by Basic Process Calculations or
Kanban Process Workbench. For example, you can use this method if you want to start the
day with the minimum number of operators on the shop floor, and add operators as needed
during the day.

« OPER_DSC: Thisissimilar to OPER_ASC, except that the system begins by selecting the
item that requires the highest number of operators. This option is useful when you start the
day with the most operators that will be needed, then reduce the number as tasks are
completed.

Note When you use one of the operator-based methods, Level Mix Workbench uses the
required-operator values as of the time you launch the program. If you add, delete, or change
orders from within the workbench, the system does not adjust the required number of
operators before generating the level schedule.

Takt Time Calculation. Takt time is the time in seconds required to produce one unit at the
customer’srate of demand. Enter the source of the system-generated takt time calculation for
this kanban process. Valid values are:

« EPEICalc: The system calculates takt time when you run Basic Process Calculations or
Kanban Process Workbench.

« LVIMiXxWB: The system calcul ates takt time when you run Level Mix Workbench. Thisis
valid only for pacemaker processes.

Note If you run Level Mix Workbench for a process and click Save, the system updates takt
time regardless of the value of thisfield and sets the Takt Time Calculation field to
LvIMixWB.

Lead Time Method. Specify the method the system uses in the kanban workbenches for
calculating the lead time for items produced by this kanban process. This value defaults from
Kanban Control.

Valid values are;

« Variable (the default): The system calculates the item lead time dynamically based on the
potential queue of other items. The item lead time is the sum of the setup and cycle times
for the order quantity of all other items produced by the process, plus the setup and cycle
time for one kanban quantity of the item itself.

- Fixed: The system sets the item |ead time to the replenishment time for the loop specified
in Kanban Master Maintenance.
EPEI Display Option. Specify the unit of time used in the EPE Interval field for this process:
« Months
o Weeks
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 Days (default)
» Hours

« Minutes
 Seconds

The EPE interval isthe minimum time a process needs to make all the items it produces based
on average demand. Thisis often expressed in days. For example, when you are using days as
the display option, an EPEI of 0.5 meansthat, allowing for changeover times, the process can
produce all of itsitems twice each day.

Minimum Process EPEI. Optionally enter the minimum every-part-every interval (EPEI) for
this process. This value defaults from Kanban Control.

Thisfield displaysin the time units specified in the EPEI Display Option field.

Note Thismay not be the same as the Kanban Control value, which is entered in decimal
days.
Specify a minimum process EPEI, for example, when you never want to set up the machinesin

your processes more than once each day. If the calculated EPEI is less than the specified
minimum, the system uses the minimum value instead.

Pitch Quantity. Enter the item quantity associated with the pitch for this process. This should
be amultiple of the value specified in the Kanban Quantity field for all the processitemsin the
Card Tracking Control frame of Kanban Master Maintenance. Otherwise, the system displays
awarning message and recommends an appropriate value to enter in the field.

The system multiplies this value by the takt time to determine the pitch interval.

Pitch is a management time frame representing the frequency at which you withdraw finished
goods from a pacemaker process as well as the corresponding amount of schedule you can
release to that process.

Note Current functionality supports only fixed-pitch processes. If the user-specified process
pitch quantity is not acommon multiple of al the kanban quantities of the loops using the
process, the system applies athreshold of 100X the largest kanban size when calculating a
recommended pitch size. Otherwise—when a process supports many |oops with various
kanban quantities—the quantity recommended could be unreadlistically large. The calculation
time involved could also have a significant impact on system performance.

As soon as the calculated lowest common multiple exceeds the threshold, the system assumes
that thisis avariable-pitch process. It displays a message recommending that you set the pitch
to the largest kanban quantity.

Pitch Interval. Optionally enter the time frame over which performance of this kanban process
is measured based on the value of Pitch Quantity.

When you run Basic Process Calculations with Pitch Interval set to Yes, the system updates
this field by multiplying the pitch quantity by the takt time.

Pitch UM. Enter the unit of measure associated with the value specified in Pitch Quantity.

If thisis not the same as the UM specified in Item Master Maintenance (1.4.1), aconversion
must be defined in Unit of Measure Maintenance (1.13). The conversion factor displaysin
Kanban Process Workbench.
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Comments. Enter Yes to update or enter comments related to this kanban process; otherwise,
enter No. Comments defaults to Yesif comments are already associated with the process;
otherwise, the default is No.

When Comments is Yes, the transaction comments screen displays for you to enter or review
comments regarding the process.

The system next displays summary lines of kanban items that have already been defined for this
process. If this process has been specified as the source of any kanban loops in Kanban Master
Maintenance, item records associated with those loops default to the Kanban Process Detail
summary frame. Use the fields at the bottom of the screen to update or add process item details as
needed.

Note When creating anew loop based on records imported using Kanban Workbench Import
(17.2.17), the system adds new item detail records to an existing process as needed when the
source type for the new loop is Process. See “Kanban Process Items’ on page 226.

Fig. 4.10
Kanban Process Maintenance, Process Detail Frames
- X
Kanban Process Maintenance: Go To - ACTIONS ~
Site: 10000 M) Plant
Process:mM100 wiring eqpt
Kanban Process Detail
Item Number Step UM UM Conv Kanban Qty 5M Site Supermkt
TT-E500 0 E4 1.0000 1.0 10000 FG
TT-500L [u] E4  1.0000 1.0 10000 FG
TT-600 u] E4  1.0000 0.0
Item: TT-500 Step: 0 Mfg Seq #: 0
EPEI:|1.000 Setup Time (D H:M:S): |0 00:00:00
EPEI auto: Cycle Time (D H:M:S): |0 oo 30 00,0000
Min EPEL: |1.000 wWaork Time (D H:M:S): D oo oo 0o.0o000
Yield: |100.00% Lead Time (D H:M:5): |0 00:00:00
Start Op: |0 End Op: 9999 Mowe Time (D H:M: S |0 00:05:00
Req Oper: 0.0 Equipment Time (D H:M:S): |0 00:00:00

Item and Step. Specify an item number/process step combination defined in Kanban Item
Master Maintenance.

Using step numbers lets you identify an item at a stage of the manufacturing cycle independent
of any associated routing information.

Note Although an item can be handled by multiple processes, it can go through only one
pacemaker at each step. You cannot assign an item at a step to more than one process at the
same site that has Process Function set to PACE.

Mfg Seq Number. Optionally enter a number to indicate the sequence in which thisitemis
manufactured relative to all itemsin this process. The default is O (zero).

When you run Level Mix Workbench for a process that has Level Mix Sequence set to
MFG_SEQ), the system uses this number to determine the scheduling sequence.

The system does not validate this number. If you leave it set to the default or assign the same
sequence number to more than one item, the system sequences items al phanumerically by item
number.

EPEI. Optionally enter an EPE interval for the individual item. To prevent the system from
overwriting the field when it calcul ates the overall process EPEI, set EPEI Auto to No.

M QAD



Kanban Setup 99

Use EPEI Display Option in the first frame to control which unit of time the system uses.

EPEI Auto. Specify whether the system automatically calculates the EPE interval for this
process.

+ Yes: The system updates the EPEI field when you run Basic Process Cal culations or
Kanban Process Workbench for this process, overwriting any manually entered value.
Thisisthe default for new processitem records.

« No: You can manually enter avalue in the EPEI field. System cal culations do not update
that field, and requirements for the item are not included in EPEI calculations.

You can use manual EPEI entry to prevent the system from including rarely produced itemsin
process EPEI calculations. In that case, the EPEI valueis for reference only.

Note EPEI isupdated automatically only when the system determines that adequate time
exists to perform the required changeovers and production cycles. If not, a warning message
displays when the calculation is being done, and EPEI isleft set to O (zero) regardless of the
EPEI Auto setting.

Minimum EPEI. Optionally enter the minimum EPEI for thisitem. This value defaults from
Kanban Item Master Maintenance.

Thisfield displays in the time units specified in the EPEI Display Option field.

Note Thismay not be the same as the Kanban Item Master Maintenance value, which is
entered in decimal days.

Specify aminimum item EPEI, for example, when you never want to set up the machines to
make a given item more than once every three days. If the calculated process EPEI isless than
the specified minimum item EPEI and EPEI Auto is Yes, the system uses the minimum value
instead.

Start Op and End Op. Enter arange of routing operations that will be considered in
determining the setup, cycle, and work time for this process.

When you run Process Item Operation Rollup for this process, the system uses this range to
select operations from the routing specified in Kanban Item Master Maintenance. If oneis not
specified, the item number is used to search for arouting. See “Roll Up Item Data’ on

page 101.

If you do not want to use times from routing records, you can optionally enter times for the
process in the appropriate fields.

Note The system overwrites manual yield and time entries with cal culated values based on
this operation range if you run Process Item Operation Rollup for this process.

Req Oper. Based on the current demand, thisis the number of operators needed to meet the
production requirements. The system cal culates this value as the item work time (in seconds)
divided by the process takt time.

Yield. Yield isthe percentage of any order expected to be in usable condition after this process.
Optionally enter the normal yield percentage for thisitem at this process. This value defaults
from Item-Site Planning Maintenance or Item Master Maintenance.

When you run Kanban Process Item Rollup, the system multiplies the yield values of all the
individual specified operations and setsthis field to the result.

Note The system calculation overwrites any manual entry in this field.
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When you modify the Yield % (Revised) field in Kanban Process Workbench and save your
changes, the system updates this field.

The system uses yield in calculating EPEI in Basic Process Calculations, as well as Kanban
Process Workbench. Additionally, yield is factored into average demand cal culations when
considering future demand based on exploded MRP detail records.

Setup Time. Optionally enter the time, in days, hours, minutes, and seconds, required to
prepare the process to manufacture this item, independent of order quantity. Thisvalueis used
in process EPEI calculations.

When you run Kanban Process Item Rollup, the system sets this value to the total of all the
setup times defined in Routing Maintenance for the specified operations.

Cycle Time. Optionally enter the total time interval, in days, hours, minutes, and seconds,
between individual items being completed by this process. When the process consists of
multiple operations that run simultaneously, thisis typically the run time for the longest
operation. Thisvalue isused in process EPEI calculations.

You can enter the number of seconds as a decimal value.

You can have the system determine this value by running Kanban Process Item Rollup. The
field is set to the longest run time among the operationsin the Start/End Op range.

Note When you roll up routing times, rounding may display adlightly different result than
manual calculations of the values specified for operations. However, the database stores the
number to 10 decimal places, and this level of precision is available to EPEI calculations.

Work Time. Optionally enter the total time, in days, hours, minutes, and seconds, required by
all operations included in the process to complete one unit of thisitem.

You can enter the number of seconds as adecimal value.

You can have the system determine this value by running Kanban Process Item Rollup. The
field is set to the total of the run times for all the operations in the Start/End Op range.

Lead Time. Optionally enter the total time, in days, hours, minutes, and seconds, required to
deliver this kanban item.

Thisvaueiscurrently for reference only.

Move Time. Optionally enter the total time, in days, hours, minutes, and seconds, required to
move items between operationsin this process.

Thisvaueiscurrently for reference only.

Equip Time. Optionally enter the total time, in days, hours, minutes, and seconds, required by

automated equipment to complete items within this process. For example, you can use this
field to contrast machine time with labor, which is represented by work time.

Thisvaueiscurrently for reference only.
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Set Up Process Shifts

Use Process Shift Maintenance (17.1.13) to define the normal hours for each shift associated with
a kanban process. You can aso define any exceptions to that normal pattern.

System cal cul ations use process shift records to determine the amount of time available. For
example, when you update process data using Basic Process Calculations (17.2.3), the system
examines shift records during the specified period to calculate the available time for each work
day. See “Perform Process Calculations’ on page 128.

Fig. 4.11
Process Shift Maintenance (17.1.13)

Process Shift Maintenance - X

Process Shift Maintenance: Go To -~ ACTIONS ~

Site: 10000
Process: M100 wiring egpt
Shifts Modify
Sunday: [
Manday:
Tuesday:

Wednesday: ¥
Thursday: ¥
Friday: ¥
Saturday: I

b B B B B e

Monday Shifts

Shift Start Time Hours
00:00 16.0
oo:00 0.0
00:00 0.0
00:00 0.0

Set up shiftsfor asite or for aprocess at asite. You can define up to four shiftsfor each day of the
week. A working day should have at |east one shift with some number of hours greater than zero.

The hours per shift isthe number of hours the shift is capable of producing, rather than the total
number of working hours for the shift.

Note Although—because of shift overlaps—the total number of hours for all shifts can exceed
24, thisis not recommended. It can result in invalid system calculations.

The hours worked by a particular shift can change because of holidays, planned shutdowns, or
periods with planned overtime. Manage exceptions by specifying adjustment hours to shifts by
effective date. When you run Preliminary Level Schedule Report (17.14.2) or Level Mix
Workbench (17.14.1) for a process, you can specify the reference codes associated with these
exceptions. The system adjusts available production time as appropriate and displays each code
and the associated number of hoursin an individual column.

See“Preliminary Level Schedule Report” on page 206 and “Level Mix Workbench™ on page 207.

Roll Up Item Data

Use Process Item Operation Rollup (17.1.12) to calculate setup, cycletime, run time, and yield
percent data for process operations from routing records. This datais then available for usein
supermarket and kanban sizing calculations.
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Note You should not run this program if you enter process times and yield percentages manually
in Kanban Process Maintenance (17.1.3). If you do and the system finds routing records for the
item, it will overwrite the manual values. See “Define Processes’ on page 93.

Fig. 4.12
Process Item Operation Rollup (17.1.12)

= B
Process Item Operation Roll-Up: Go To ~ ACTIONS «

Site: Ta:
Process: To: &
Effactive Date: |05/22/2007 ¥
Update: [J Output:
Batch ID:

Enter ranges of sites and kanban processes to select items for rollup. The system validates that you
have security accessto all sites within the specified range.

Only routing records with effective date ranges that include the specified date are selected.
To run the rollup in simulation mode without updating the database, set Update to No.

The system searchesfor items associated in Kanban Process M ai ntenance with processes matching
the selection criteria. If arouting code is specified in Kanban Item Master Maintenance (17.1.1),
that routing is used. Otherwise, the system uses the item number to find the default routing. It then
calculates process-level values based on al the operations specified in Kanban Process
Maintenance and updates the appropriate process item detail record in that program:

 Setup Timeis set to the total of all the setup times defined in Routing Maintenance for
operations in the Start/End Op range.

« Cycle Timeis set to the longest run time among the operations.

« Work Time is set to the total of the run times for al the operations.

« Yield is set to the result of multiplying the yield percentages of all the operations.
Note When you roll up routing times, rounding in the seconds field may display adightly
different result than manual calculations of the values specified for operations. However, the

database stores the number to 10 decimal places, and this level of precision is available to system
calculations.

Setting Up Kanban Supermarkets

A kanban supermarket is a controlled and managed inventory point for in-process goods or
finished items. It typically is supplied by a kanban loop and also can serve as the source for other
loops. See “ Supermarkets’ on page 56.

Use Supermarket Maintenance (17.1.2) to set up supermarkets that can then be specified as the
source or destination of a kanban loop in Kanban Master Maintenance.

M QAD



Kanban Setup 103

Fig. 4.13
Supermarket Maintenance (17.1.2)

- x
Supermarket Maintenance: Go To - ACTIONS «

Site: 10000 NI Plant
Supermarket: FG Completed
Location Type: | INY A Inventory
Inventory Location: ad
Comments: [J
Supermarket Fax: Supermarket Fax [2]:

Email:

Specify a site, alphanumeric identifier, and optional description for each supermarket. Use the
other fields to define the following characteristics:

Location Type. Specify the type of inventory that is stored at this supermarket.

Inv: Finished items, where the supermarket inventory is part of the on-hand balance. Finished
items typically include finished goods, subassemblies, fabricated parts or weldments, mixes or
blends, and purchased parts or raw material. Thisis the default value.

WIP: Work-in-process goods, such as partially completed subassemblies or finished items—
typically raw materials—that have been issued out of inventory and that are part of work in
process.

Inventory Location. Optionally enter the location code associated with this supermarket. For
inventory supermarkets, you should identify the location to be used in inventory transactions.

Comments. Enter Yes to update or enter comments related to this kanban supermarket;
otherwise, enter No. Comments defaults to Yesif comments are already associated with the
supermarket; otherwise, the default is No.

When Comments is Yes, the transaction comments screen displays for you to enter or review
comments regarding this supermarket.

Supermarket Fax and E-mail. Optionally enter fax and e-mail information for this kanban
supermarket to be used in dispatch list processing. See “ Generate Dispatch Lists’ on page 188.

Note You also can enter asecondary fax number.

When dispatch lists are processed, kanban data can be sorted by supplying source and/or
consuming destination. The dispatch list can be faxed to the supplying source, consuming
destination, or both.

The system first looks for aloop-specific supermarket fax or e-mail number defined for the
destination supermarket in Kanban Master Maintenance. If not specified, it uses values
defined here.

Note When creating a new loop based on records imported using Kanban Workbench Import
(17.2.17), the system creates a supermarket master record if the destination supermarket specified
in the import file does not already exist. For a new loop with a source type of Inv, the system also
creates a source supermarket if required. See “ Kanban Supermarkets’ on page 225.
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Setting Up Kanban Loops

Kanban loops are the flow mechanisms that control the flow of items between a source process,
external supplier, or inventory supermarket and a destination supermarket. See “Kanban Loops’
on page 56.

You can define loops in three ways.
By entering new loop data using Kanban Master Maintenance (17.1.4)

- To save data-entry time for multiple loops with similar information, by copying existing loop
master records using Kanban Master Copy (17.1.8) and then modifying them as required. See
“Copy Kanban Data’ on page 124.

« By importing a correctly formatted record in a comma-delimited file using Kanban
Workbench Import (17.2.17). See " Importing Kanban Workbench Data’ on page 221.

Define Loops in Kanban Master Maintenance

Typically, you use this program to set up base data for the loop. Although you can manually size
kanbans and supermarkets, a number of other programs on the Kanban menu can automatically
calculate detailed data and update the values for the kanban loop:

 Average Demand Calculation (17.2.1) updates the Daily Demand field by calculating average
demand over the period specified in Demand Calculation Template Maintenance (17.1.6). See
“Calculate Average Demand and Safety Stock” on page 125.

- Safety Stock Calculation (17.2.2) calculates safety stock based on the method and template
you specify in Kanban Master Maintenance.

- Kanban Sizing Workbench cal cul ates the number of kanban cards or kanban quantity, the

maximum buffer size, the order quantity, and the order point. See “Using Kanban
Workbenches” on page 131.

 Supermarket Workbench (17.2.7), Level Mix Workbench (17.14.1), and Historical Buffer
Evauation (17.2.13) are analysis tools that can be used to simulate the effects of modified
loop data, then update the loop record with new maximum buffer size, kanban quantity or
number of cards, safety stock, variability, and replenishment lead time data. See“ Analysis,
Scheduling, and Reporting” on page 199.

Kanban Master Maintenance consists of multiple frames that let you:
« Set up basic data about the loop.
« Define the source of the loop.

Optionally, associate a sequence of FIFO processes with the source.

Specify supermarket details, including sizing and safety stock data.

Define detailed card information, such as sizing and the method the system uses for
accumulating cards to reach the order quantity.

Control transaction-related processing such as sequence enforcement.
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Basic Loop Data

Theinitial frame includes basic information about the kanban loop, including the item it supplies,
an optional step number associated with the item at this loop, the kanban supermarket the loop
supplies, and the source type.

Fig. 4.14
Kanban Master Maintenance (17.1.4), Initial Frame

anban Master Maintenance - X

Kanban Master Maintenance: Go To -~ ACTIONS ~

Item: TT-500 E4  wiring harness, basic Step: |0
S Site: 10000 Supermarket: |FG Source Type: Process

Item. Enter the number of theitem that is replenished with this kanban loop. It must be defined
in Kanban Item Master Maintenance (17.1.1).

The same item can have more than oneloop. For example, oneloop for apurchased item could
identify a supplier as the supplying source and a storeroom as the consuming destination.
Another loop for the same item could identify the storeroom as the supplying source and a
location in production as the consuming destination.

Step. Specify a step number associated with this item for this kanban loop. When you are
defining a new kanban loop, the item/step combination must already be defined in Kanban
Item Master Maintenance.

Using step numbers lets you identify an item at a stage of the manufacturing process
independent of any associated routing information. By using step numbers, you can
distinguish between multiple loops with the same item, site, and supermarket.

Example Item A goesthrough processes P1, P2, and P3 during the manufacturing cycle. P1
supplies supermarket S1, which in turn supplies P2 through a kanban loop defined as step 10.
Another loop is defined between P2 and supermarket S2 (step 20), which then supplies P3
through another loop (step 30). Identifying each loop with a step number gives you a method
of seeing the manufacturing cycle as a series of sequential steps, rather than a collection of
sometimes unrelated operation numbers.

SM Site. Enter the site code where the kanban supermarket islocated. This value must be
defined in Site Maintenance (1.1.13).

Supermarket. Enter the identifier representing the kanban supermarket that is supplied by this
loop. This value must be defined for the specified site in Supermarket Maintenance (17.1.2).
See “ Setting Up Kanban Supermarkets’ on page 102.

Source Type. Enter the kind of source that provides this kanban item to this loop:

« Process: Theitem is manufactured by akanban process. Thisisthe default for new kanban
master records.

e Inv: Theitem is supplied from the inventory of a kanban supermarket.
« Supplier: Theitem is purchased from an external supplier.

If you modify an existing record by changing thisfield, the system prompts you to confirm the
change.

Note The content of the next frame depends on this setting.
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Source Data

The Source Master Data frame identifies the source of the item. The source can be a
manufacturing process, an external supplier, or another kanban supermarket.
The content of the frame varies based on the value of Source Typein thefirst frame:

« When the source is a process, the system displays the range of manufacturing operations
associated with the process in Kanban Process Maintenance. You also can set Use FIFO to
Yesto display an additional frame that lets you add FIFO lane processes to the loop.

« When the loop is supplied by an external supplier, you can add optional purchase order data.
« When the sourceis an inventory supermarket, simply specify the site code and supermarket
identifier.
Figure 4.15 illustrates each type of frame.

Fig. 4.15
Kanban Master Maintenance, Source Master Data Frame

Source Type: Process Select this
option to

Source Master Data .
display an
Source Site: |10000 Process: [M100 A wiring egpt dditi I
Start Operation: 0 End Operation: 9999 Use FIFO: [} additional
frame.

Source Type: Supplier

Purchase

Supplier: [ TT-1000 .~ Central Manufacturing Qrder .
Purchase Order: |PO234190 ) Line: 4 2 i information
is optional.

Source Master Data ’

Source Type: Inventory

Source Site:|10000 &~ M1 Plant

Source Master Data
Supermarket: |\WIP

Source Site. Enter the site code associated with the process or inventory supermarket that
supplies thisloop. This field does not display when Source Typeis Supplier.

Process. Enter a process defined in Kanban Process Maintenance (17.1.3) as either a
pacemaker or a standard process. Thisfield displays only when Source Type is Process. See

page 93.
Note The primary process source cannot be a FIFO lane.

When you have associated a range of routing operations with this process in Kanban Process
Maintenance, the system displays them at the bottom of the frame.

Note If the specified item has not been associated with this process in Kanban Process
Maintenance, the system automatically adds it as a process item.

Use FIFO. Enter Yesto display an additional frame that lets you enter one or more references
to FIFO lane processes used to produce this kanban item. See page 107.

Thisfield defaults to No for new kanban master records. When FIFO processes have been
entered, the field defaultsto Yes. Set it to No if you do not want to enter, delete, or resequence
FIFO processes for the kanban loop.
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Supermarket. Enter a supermarket defined in Supermarket Maintenance (17.1.2) that supplies
this kanban loop. Thisfield displays only when Source Type is Inventory. See page 102.

Supplier. Enter avalid, active supplier code defined in Supplier Create (28.20.1.1) and
completed in Supplier Data Maintenance (2.3.1).

Note Thesefieldsdisplay only when Source Typeis Supplier.

Purchase Order and Line. Optionally identify the purchase order used to obtain this kanban
item from the supplier. This must be avalid, open purchase order. It is validated against the
item number only when you also specify aline number.

This can be a discrete PO, a supplier schedule, or a blanket PO. If you specify a scheduled
order, the system date must fall within the order effective date range; otherwise:

« You cannot receive items using Kanban Fill/Receive.

- A warning displays when you create kanban loops using Kanban Master Maintenance or
copy master records using Kanban Master Copy.

For ablanket PO, when you send a dispatch list to the supplier authorizing replenishment of an
empty kanban, you can have the system attempt to release a PO against the blanket by:

« Setting Blanket PO Release to Yes in the second Card Tracking Control frame. See
page 119.

« Setting Release Blanket POs to Yesin Kanban Dispatch List Processing (17.5.1).

When Impact Inventory is Yesin the Kanban Transaction Control frame, the system
automatically generates purchase receipt transactions for the specified purchase order when
you process replenishment cards for thisloop using Kanban Fill/Receive (17.6.5). If you leave
these fields blank, the system prompts you for PO information when you record the card. See
“Inventory Effects’ on page 66.

FIFO Information

When Use FIFO is Yesin the Source Master Data frame for a process loop, the FIFO Lane Detail
frames let you specify a sequence of FIFO lane processes that support this kanban loop. The first
frame displays any existing FIFO records so you can select them; the second lets you add, delete,
or resequence FIFO processes for the kanban loop. See “FIFO Lanes’ on page 58.

Fig. 4.16
Kanban Master Maintenance, FIFO Frames

FIFO Lane Detail
Seq Process Description Start Op End Op
1 Coat wire coat 20 i)

Seq Process Description StartOp  End Op
1.0 Coat wire coat 20 30

Seq. Enter the sequence in which material goes through FIFO lanes during this process. You
can reseguence existing records by entering a decimal. For example, if you want to insert a
new FIFO process between existing sequence numbers 1 and 2, enter sequence 1.5 for the new
process. When you save your changes, the system reassigns sequences 1, 2, and 3 to the
process records.

Process. Enter avalid FIFO process ID. This must be defined in Kanban Process Maintenance
with Process Function set to FIFO.
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If the Kanban Process Maintenance record includes a range of operations, the system displays
it for reference. See “Process Function” on page 94.

Note All operation numbers should be greater than the operation range specified for the
primary process identified in the Source field. If operation numbers overlap or if they are not
in the same sequence as the specified FIFO process sequence, a warning message displays.
Thisis because this situation can cause components and labor to be backflushed more than
once when Component/Op Transactionsis Yes.

Supermarket Information

Use two Supermarket I1tem Detail frames to specify detailed information about the supermarket
that is supplied by the kanban loop.

Thefirst frame includes such details as quantities and buffer warning and critical limits. Display-
only fieldsindicate whether manually entered quantities have been automatically updated by
system calculations.

Fig. 4.17
Kanban Master Maintenance, First Supermarket Item Detail Frame

Supermarket Item Detail
Order Point: Count Tolerance: |5.0%
Working Buffer: 400.0 Lag Factor: 0.0
Buffer Max: [200.0 Buffer Modified: 7
Limit Display: PCT Critical Limit: |33.0
Limit Modified: Warning Limit: 66.0
Daily Demand: 0.0 average Demand Template:
Yariability: |1.00 Demand Modified: 7
Demand Percent: |100.00% average Iny Calc Method: |Standard
Pack Qty: 1.0 Pack Type:

Order Point. Optionally specify the supermarket inventory level at which a replenishment
order is signaled to the supplying process. When you run the kanban workbenches, the system
updates this field based on kanban and supermarket sizing calculations.

This should be amultiple of the value specified in Pack Quantity.

Working Buffer. The system displays the actual current supermarket size based on the number
of active replenishment cards using the following formula:

Target Buffer = Kanban Quantity * Number of Active Cards

For example, inactivating a card in Kanban Card Maintenance (17.3.1) does not automatically
reduce the Buffer Maximum value. It does, however, reduce the value of Working Buffer.

Buffer Maximum. Optionally specify the maximum quantity of the item to be maintained in
inventory at this supermarket. When you run the kanban workbenches, the system updatesthis
field based on kanban and supermarket sizing calculations.

When you review actual or projected supermarket performance using Historical Buffer
Evaluation (17.2.13) or Supermarket Workbench (17.2.7), you can update thisfield based on a
system-cal culated optimized maximum buffer size.

This should be amultiple of the value specified in Pack Quantity.
Buffer Modified. The system indicates whether the initial buffer size has been updated.
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Limit Display. Indicate how the values in the Critical Limit and Warning Limit fields are
specified.

« Pct: Limits are entered as a percentage of the value of Buffer Maximum.

+ Qty: Limits are entered as a quantity of items.
Thisvalue displays for reference in Historical Buffer Evaluation.

Limit Modified. The system displays the last date when the value of Critical Limit or Warning
Limit was modified. A blank indicates that the fields are till set to their initial values.

Critical Limit. Specify the percentage of the Buffer Maximum value or quantity of itemsthe
system should use in determining whether the supermarket buffer sizeistoo small. Use Limit
Display to control whether this value is a percentage or a quantity.

When you run Historical Buffer Evaluation or Supermarket Workbench, the system analyzes
the actual or projected performance of the buffer size asit relates to this value. Based on the
result, it may display recommendations for increasing the buffer maximum.

This cannot be greater than the value in Warning Limit.

You aso can update this field using Historical Buffer Evaluation.

See “Evaluating Supermarkets” on page 200.

Warning Limit. Specify the percentage of the Buffer Maximum value or quantity of items the

system should use in determining whether the supermarket buffer size istoo large. Use Limit
Display to control whether this value is a percentage or a quantity.

When you run Historical Buffer Evaluation or Supermarket Workbench, the system analyzes
the actual or projected performance of the buffer size asit relates to this value. Based on the
result, it may display recommendations for increasing the buffer maximum.

This cannot be less than the value in Critical Limit.

You aso can update this field using Historical Buffer Evaluation.

Daily Demand. Optionally enter the expected daily demand for the item supplied by this
kanban loop.

The system automatically updates this value when you run Average Demand Calculation
(17.2.1), aswell as when you perform kanban and supermarket sizing using Kanban Sizing
Workbench. See page 125.

Average Demand Template. Optionally specify the template used to calculate the valuein
Daily Demand when you run Average Demand Calculation or update demand using the
kanban workbenches. The template specifies the number of past and future days used in the
demand calculation. The field is validated against records set up in Demand Calculation
Template Maintenance (17.1.6).

When thisfield is blank, the system does not calculate average demand for the loop.

Note Use Demand Calculation Template Update (17.1.7) to update the average demand
template for multiple kanban loops at the same time. See page 127.

Demand Modified. The system indicates whether the value of Daily Demand has been updated
fromitsinitial setting.

Variability. Enter the variability factor for thisitem. Thisvalue isused in order point and order
quantity calculations.
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Variability must be greater than zero. The default is 1.

Usethisfield to limit or increase the amount of inventory in the supermarket buffer.
Variability factor is similar to safety stock, but can be a more convenient means of estimating
variations for factors such as seasonality or sales promotions.

If you adjust the variability factor when performing kanban and supermarket sizing using the
kanban workbenches, the system updates this field.

Note Under most circumstances, thisfield should be left set to 1. Because of the
compounding effect produced by safety stock, even small changesin the variability factor can
have significant impact on sizing calculations.

Demand Percent. If the supplying source for this loop provides the same item to more than
one supermarket, enter the percentage of that source’s total demand consumed by this
supermarket.

When you adjust the percentage in the kanban workbenches and save your changes, the system
updates this field.

Pack Quantity. Specify the number of itemsthat areincluded in the standard packaging for this
item. For example, if an itemis packaged in a box of 25, set the field to 25.

The system uses this value to calculate the quantity per kanban.
Order Quantity and Buffer Maximum should be multiples of this value.

Package Type. Optionally specify the type of packaging that holds the quantity shown in Pack
Quantity. For example, this could be Box or Case. Thisfield isfor reference only. Itsvalueis
not validated.

Average Inventory Calculation Method. Specify the average inventory calculation method for
this loop.

The system calculates the value of the Average Inventory Units field in the kanban
workbenches based on this method, as well as various other values from the workbench. See
“Workbench Data’ on page 144.

Valid values are Standard and Mfgl. Thisfield defaults from Kanban Item Master
Maintenance (17.1.1). The calculation methods are described in the discussion of that
program. See “ Average Inventory Calculation Method” on page 89.

Count Tolerance. Specify the allowable percentage of variation between the kanban inventory
or WIP quantity (depending on the location type specified in Supermarket Maintenance),
calculated as the number of full kanbans times the kanban quantity, and the system inventory
balance, adjusted by the quantity represented by Lag Factor. The default is 5%.

Inventory Validation Report (17.6.13) marks the loop as out of tolerance if the difference
between the inventory quantities varies by more than this percentage. See page 214.

Lag Factor. Specify the number of kanbans that are expected to be in process at any particular
time. The default is O (zero).

When you run Inventory Validation Report for this loop, the system accounts for the kanban
quantity currently in process by multiplying the Lag Factor value by the kanban quantity, then
subtracting the result from the system quantity on hand. It then compares the result with the
kanban inventory level and determines if the difference is out of tolerance based on the
specified percentage.
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You can specify alag factor when a kanban item is a component that is backflushed when the
parent item is received sometime later than when the kanban is reported as consumed.

The second Supermarket Item Detail frame includes safety stock information. You can either enter
data manually or specify the method the system uses to calculate it automatically.

The frame a'so includes supermarket fax and e-mail contact information used by Dispatch List
Processing (17.5.1). See page 188.

Fig. 4.18
Kanban Master Maintenance, Second Supermarket Item Detail Frame

Supermarket Item Detail
Safety Stock: 0.0 Safety Stock Template: 30-20
Safety Days: |3 Safety Stock Method: Manual &
Service Level: |50.00% Peak &verage Days: |0
Supermarket Fax: Supermarket Fax [2]:
Email:
QOnefTwo Card: [Two Kanban Planner:
Carrigr:

Carrier Email:

Safety Stock. Optionally enter the quantity that is maintained at the supermarket as a buffer to
offset unanticipated fluctuationsin supply or demand, such as material shortages or special
customer orders. See " Safety Stock” on page 60.

Leavethisfield set to O (zero) to have the system calculate a quantity based on the settingsin
Safety Stock Method, Service Level, and Peak Average Days when you run Safety Stock
Calculation (17.2.2). Additionally, if you update the safety stock in the kanban workbenches
and save your changes, the system updates this field. Other programs that can update safety
stock include Supermarket Workbench and Historical Buffer Evaluation. See “Calculate
Average Demand and Safety Stock” on page 125.

This must be less than the values entered in Order Point and Buffer Maximum.

Safety Stock Template. Optionally specify the template used to calculate safety stock when
you run Safety Stock Calculation (17.2.2) or update safety stock using the kanban
workbenches. The template specifies the number of past and future days used as the basis of
demand for safety stock calculations. Thefield is validated against records set up in Demand
Calculation Template Maintenance (17.1.6).

Note Use Demand Calculation Template Update (17.1.7) to update the safety stock template
for multiple kanban loops at the same time. See page 127.

Safety Stock Method. Specify the method used to determine safety stock for thisitem when
you run a program that updates safety stock.

« Manual: No safety stock calculation takes place. Specify safety stock for this item by
entering a quantity in Safety Stock or anumber of daysin Safety Days. If thereisavalue
in the Daily Demand Field in the Supermarket Item Detail frame, the system calculates a
value for Service Level based on standard deviations on the daily demand and an
associated service factor. Otherwise, the service level is not calculated.

« Simple: The system calculates a standard deviation of average demand over the number of
daysin the planning horizon, which is the total number of historical and future days
specified in Demand Calculation Template Maintenance (17.1.6). It then multiplies this
demand by a service factor associated with the specified service level. To use this method,
you must enter avalid valuein Service Level.
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« Peak: The system calcul ates the average demand for each n-day period within the planning
horizon defined in Demand Calculation Template Maintenance, where n is the value
specified in Peak Average Days. Safety stock is based on the highest demand during an n-
day period. When you use this method, the Service Level is calculated based on standard
deviations on daily demand.

Safety Days. Enter the number of days of demand to be covered by safety stock quantity.
When you run Safety Stock Calculation or other programs that update safety stock such asthe
kanban workbenches or Historical Buffer Evaluation, the system updates the safety stock
guantity based on the average demand over this number of days.

If you update the safety days in the kanban workbenches and save your changes, the system
updates this field.

Note When Safety Stock Method is Manual, the system uses both Safety Stock and Safety
Daysto determine safety stock. For example, if the average daily demand is 50 and you enter
50 in Safety Stock and 1 in Safety Days, the system combines these to provide total safety
stock of 100.

Service Level. Enter a service level associated with thisitem for this kanban loop. This
number cannot be less than 50.00 (the default) or greater than 99.99.

The service level isthe percentage of time that inventory for thisitem does not typically run
out before the replenishment time has been reached. For example, 50.00 means that 50% of the
time, you will run out of thisitem before reaching the replenishment time. Higher numbers
mean that the supermarket maintains more inventory for the item in the form of safety stock.

Theway thisfield is used varies by the value of Safety Stock Method.

« Manual: Do not enter avalue in Service Level. When Daily Demand in the Supermarket
Item Detail frame is greater than O (zero), the system cal cul ates the service level based on
standard deviations on average demand. When Daily Demand is O, the system does not
update the Service Level field.

- Simple: Enter avaluein Service Level. It isrequired to determine a system-defined
service factor that is used in the safety stock calculation.

 Peak: The service leve is calculated based on standard deviations on daily demand.

Peak Average Days. When Safety Stock Method is Peak, enter the number of days the system
should use as abasisfor determining peak average demand. The system calcul ates the average
demand for each period of this number of days over the horizon defined in Demand
Calculation Template Maintenance. The highest average demand over one of those periodsis
the basis of the safety stock calculation.

When Safety Stock Method is Peak, you must enter avaluein thisfield.
Supermarket Fax and E-mail. Optionally enter a fax number and an e-mail address for the
supermarket supplied by this kanban loop.

These values are used when a kanban dispatch list is output as afax or e-mail. When dispatch
lists are processed, kanban data can be sorted by supplying source and/or consuming
destination. The dispatch list can be faxed or e-mailed to the supplying source, consuming
destination, or both. See “ Generate Dispatch Lists’ on page 188.

When these fields are blank, the system uses the information specified in Supermarket
Maintenance (17.1.2).
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You aso can enter an alternate fax number. When primary and secondary fax numbers are
specified, both numbers, separated by a comma, are printed on the first line of the fax report.

One/Two Card. Enter either One or Two to indicate the number of cards printed per container.

« Inaone-card loop, asingle card both controls inventory movement and authorizes
replenishment of the kanban quantity.

« A two-card system has a move kanban and a replenishment kanban. A two-card systemis
used when the movement of a container of parts may not trigger an immediate
replenishment of that part.

The layout of the first Card Tracking Control frame varies based on this setting. Whenitis
One, the card tracking frame includes asingle set of fields for the replenishment card. When it
is Two, the frame displays separate columns so that you can define replenishment and move
cards independently. See “ Card Tracking Information” on page 113.

Kanban Planner. Optionally, enter the code for the planner who is responsible for this kanban
loop. If you enter avalue, it is validated against codes entered in Generalized Codes
Maintenance for field knb_planner.

Carrier. Optionally, enter the identifier of afreight carrier associated with a supplier kanban
loop. ThisID must be defined in Carrier Maintenance (2.17.1). The default isthe carrier
specified for the supplier in Supplier Data Maintenance (2.3.1).

If an e-mail addressis specified in Carrier Maintenance, it defaultsto the Carrier E-Mail field.
You cannot update it.

Note Thisfieldisaccessible only when Source Typeis Supplier.

Card Tracking Information

Use two Card Tracking Control frames to specify detailed information about the cards used in a
kanban loop.

The first frame lets you enter sizing and control information for the kanban cards. When you use
the kanban workbenches, you can have the system update much of this data based on kanban
sizing calculations. See Chapter 5, “Using Kanban Workbenches,” on page 131.

If you do not choose to use the kanban workbenches to size cards, you can enter the size and
number of cardsin this frame. Depending on the data you enter, the system may display warning
messages recommending changes to some values.

After you finish setting up and sizing the loop, create and print the cards using Kanban Card
Create (17.13.12). See “Create or Regenerate Cards’ on page 158.

If you are setting up a two-card loop, two sets of fields display so you can enter different data for
the replenishment card and the move card, as shown in Figure 4.19.
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Fig. 4.19
Kanban Master Maintenance, First Card Tracking Control Frame

Card Tracking Control
Replenishment Card Move Card
Order Quantity: |50.0 25
Mumber of Cards: |2 1
kanban Quantity: |25 25
Container Capacity: |25 25
Container Type: e
Print Quantity:

Print Barcode - Item Mumber: [] o: 0 O DO
User Reference:
Order Quantity Multiple: D
Ship Delivery Pattern Code: SDT Code:
Point Of Use Location: | TT-USE
Delivery Location: |[TT-STG .~
Camments: [] O

Order Quantity. Enter the number of units the supplying source will replenish when the
inventory level at the supermarket reaches the order point. This can be represented by asingle
card or by an accumulated quantity from multiple cards. Use the next frame to specify whether
multiple cards are accumulated based only on the quantity or on a combination of the quantity
and interval-based factors.

You can enter avalue manually or have the system update the field when you size the kanban
loop using the kanban workbenches.

This should be a multiple of the value specified in Kanban Quantity.

Number of Cards. Enter the number of cards to be included in this kanban loop. The system
may update this field when the supermarket maximum buffer size is modified.

Kanban Quantity. Enter the number of items per kanban.

Kanban Quantity represents the actual quantity to be placed in each container, regardless of
the capacity of that container. For example, you use a standard container that holds 100 items,
but you only want 50 items at atime.

Kanban Quantity must be the same as or less than Container Capacity. It should be amultiple
of the value specified in Pack Quantity.
Container Capacity. Thisfield identifies a physical constraint placed on the container or item,
which could be any of the following:

« Maximum quantity held by a carton or container

 Standard supplier package size

« Production constraint such as size of an oven tray

« For unwieldy or heavy items, the maximum amount that can be handled
The system displays awarning message if you set thisfield to O (zero).
Container Type. Optionally enter the type of container associated with this kanban item when

it is replenished, such as bin or carton. This field defaults from Kanban Item Master
Maintenance (17.1.1).

If you enter avalue, it must be defined in Container Type Maintenance (17.1.5). See“Kanban
Containers and Labels’ on page 91.

Thisinformation is printed on kanban cards.
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Print Quantity. Enter Yesto print the kanban quantity on each kanban card. This value defaults
from Kanban Control.

Print ID Barcode. Enter Yesto print akanban ID barcode on each kanban card. This value
defaults from Kanban Control.

Print Item Number Barcode. Enter Yes to print an item barcode on each kanban card. This
value defaults from Kanban Control.

User Reference. Optionally enter an alphanumeric reference (up to eight characters) to this
kanban loop. This value displays on various reports and inquiries.

Order Quantity Multiple. Optionally, enter the number of kanbans that serves as the lowest
common denominator for system loop-sizing calculations. If you do not want to enforce an
order quantity multiple, leave the field set to the default O (zero).

If you enter avalue here, the kanban workbenches increase the order quantity until itisa
multiple of thisvalue. For example, if you enter 3, the system cannot size theloop at 2 or 5
cards. Instead, it rounds up the order quantity to the next multiple of 3, resulting in a number
of cardsthat isalso amultiple of 3: aloop size of 2 would become 3, aloop size of 5would
become 6, and so on.

Note The system appliesfractional kanban and card reporting method logic before adjusting
the order quantity to meet the order quantity multiple requirement.

Ship/Delivery Pattern. Optionally enter a one or two-character code specifying the required
routine ship or delivery patterns for this kanban loop. Entries are validated against codes
defined in Generalized Codes Maintenance for field sch_sd_pat.

The ship/delivery pattern typically specifies the frequency when shipments or deliveries are
accepted; for example, any day Monday through Friday, or Tuesday only.

Thisfield isfor reference only and can appear on some selected reports and inquiries.
SDT Code. Optionally enter atwo-character shipping delivery time (SDT) code associated
with this kanban loop.

SDT codes typically relate to exact times for supplier deliveries. Daily item requirements can
be split into hour and minute buckets based on these codes.

Thisfieldisfor reference only. It is not associated with SDT codes used elsewhere in the
system.

Point of Use Location. Optionally enter a code representing the location where the kanban
item supplied by thisloop is used. Entries are validated against codes defined in Location
Maintenance.

Thisfieldisfor reference only.

Delivery Location. Optionally enter a code representing the location where the kanban item
supplied by thisloop is delivered. Entries are validated against codes defined in Location
Maintenance.

Thisfieldisfor reference only.

Comments. Enter Yes to update or enter comments related to cards in this kanban loop;
otherwise, enter No. Comments defaultsto Yes if comments are already associated with the
cards; otherwise, the default is No.
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When Comments is Yes, the transaction comments screen displays for you to enter or review
comments regarding the cards.

The second Card Tracking Control frame includes additional settings that control loop behavior.
For example, use this frame to define the accumulator method for the loop to control how empty
cards are authorized for production based on specified quantity or interval parameters.

Fig. 4.20
Kanban Master Maintenance, Second Card Tracking Control Frame

Card Tracking Control
Dispatch Li Kanban Label:

Repl Time (D HiM:S): 0 00:00:00

FIFO Time Int (D H:M:5): 0 00:00:00 Ext {D H:M:S): D 00:00:00

Card Reporting: [Standard | Fractional Kanban: |0.0%

Run-out Optian: Mo
Wark Day Time

sccumulator Type: |Quantity A~ Sunday: ™ 00:00:00
accum Interval D (HIMiS)0 00:00:00 Monday: [ 00:00:00
Mext Date: Tuesday: [ 00:00:00
Mext Time (H:M:S):00:00:00 Wednesday: ™ 00:00:00
Thursday: [ 00:00:00
Friday: I 00:00:00
Regenerate Required: [ aturday: [ 00:00:00

Access to these fields varies with the setting of Accumulator Type.

Dispatch List. Indicate whether to allow selection of this kanban when dispatch lists are
processed.

No: This kanban isignored when dispatch lists are generated.

Yes. This kanban can be selected for dispatch list processing. When you click Next, the
Dispatch Options frame displays. See “Dispatch List Information” on page 118.

Replenishment Time. Enter the time required to replenish theitem in days, hours, minutes, and
seconds. Thisvalueis used in the cal culations performed by the kanban workbenches. If you
modify the replenishment time in that program and save your changes, the system updates this
value.

Repl enishment time includes the total time between recognizing that a product should be
reordered and having the product supply available for use. Thisfield represents a contract
between supplying and consuming sites, reflecting maximum turnaround time.

FIFO Time Internal. Enter the amount of time—in days, hours, minutes, and seconds—
required for thisitem to complete the total number of internal FIFO processes defined for the
kanban loop. See “FIFO Lanes’ on page 58.

Note You can track lead time associated with subcontract operations separately using the
FIFO Time External field.

Thisvalue isused in due date calculations and the cal cul ations performed by the kanban
workbenches. If you modify theinternal FIFO timein that program and save your changes, the
system updates this value.

Thisfield applies only to loops that are supplied by a primary process that includes one or
more FIFO processes.

FIFO Time External. Enter the amount of time—in days, hours, minutes, and seconds—
required for this item to complete the externally performed FIFO processes defined for the
kanban loop.
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When you run Process Item Operation Rollup for a process that includes operations with
subcontract lead times specified in Routing Maintenance, the system adds the lead timesfor all
those operations and enters the total here.

Thisvaueisused in due date calculations and the calculations performed by the kanban
workbenches. If you modify the external FIFO time in that program and save your changes,
the system updates this value.

Thisfield applies only to loops that are supplied by a primary process that includes one or
more FIFO processes with subcontract operations.

Card Reporting. Specify the method used for kanban card piece reporting. This value defaults
from Kanban Control.

Valid values are:
- Standard
- Add
» Remove

This setting affects kanban sizing cal culations performed using the kanban workbenches. See
“Card Reporting” on page 81 for more information.

Fractional Kanban. Specify the fractional kanban percentage for thisloop. It cannot be greater
than 99%. Thisfield defaults from Kanban Control. See page 81 for more information.

Run-Out Option. Enter Yesif the source that supplies thisitem runs the quantity needed to use
the entire supply of a given material regardless of the kanban quantity. Otherwise, enter No.
This value defaults from Kanban Item Master Maintenance.

Especially in situations with extensive setup times to change over to a key material, it is not
aways efficient to set up awork center for just the kanban quantity. Instead, you can make
enough items to consume an entire bulk quantity of that material. For example, if changing
over aprocessto set up acoil of steel takes significant time, you could consider using the
entire coil each time you run the item. The total amount of material available, the quantity
required to produce each item, and the amount of time required to change over to anew supply
can be useful information for analyzing kanban setup and sizing alternatives.

Thisfield isfor reference. The value displaysin the kanban workbenches and isincluded in
files created by Kanban Workbench Export, along with the related run-out parameters defined
in Kanban Item Master Maintenance.

Accumulator Type. Specify how the system accumul ates replenishment cards for this kanban
item after you record them using Kanban Consume/Post. You can accumulate cards based on
either quantity-based or interval-based criteria.

 Quantity: When the sum of empty replenishment cards reaches the total amount specified
in Order Quantity, the system authorizes all empty cards in the kanban loop regardless of
how much time has el apsed.

« Time: When you use this type, enter atime in Accum Interval. Each time the specified
interval elapses, the system looks at all empty cardsin the loop. If the total of the
individual cards meets the order quantity, all cards are automatically authorized.

 Schedule: Access the fields on the right side of the frame to specify days and times when
the system evaluates the number of empty cards. If the total of the individual cards meets
the order quantity, all cards are automatically authorized.
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See “Card Accumulators’ on page 61.

Run Accumulator Monitor (17.617.1.6) to update card status and display the status changesin
rea time. See “Monitor Accumulator Quantities’ on page 176.

Accumulator Interval. When Accumulator Typeis set to Time, specify in days, hours, minutes,
and seconds how often the system can authorize empty kanbans for this item, assuming that
the total of empty kanbans has reached the value in Order Quantity.

Note Accumulator Interval and Next Date are not accessible when Accumulator Typeis
Quantity.

Next Date and Time. When Accumulator Type is Time or Schedule, the system cal culates and
displays the next date and time that Accumulator Monitor will check for empty cards for this
loop, based on the value of Accumulator Interval or the Work Day and Time settings.

You can manually override these system-cal culated values to check accumulators earlier or
later.

Work Day and Time. When Accumulator Type is Schedule, specify whether the system can
authorize empty kanbansfor thisitem on this day of the week, assuming that the total of empty
kanbans has reached the value in Order Quantity.

For each day that is set to Yes, you can specify the time of day that the system searches for
empty cards.

Note These fields are accessible only when Accumulator Typeis Schedule.

Regenerate Required. Thisdisplay-only field indicates whether loop information has changed
that might require you to regenerate and reprint kanban cards using Kanban Card Create
(17.3.12). For example, if you print the kanban quantity on your cards and loop resizing
updates that quantity, you can regenerate and print correct cards. See “ Create or Regenerate
Cards’ on page 158.

Kanban Label. Enter the optional identifier for a kanban label definition associated with this
loop. This value must be defined in Kanban Label Definition Maint (17.3.18). See “Defining
Kanban Labels’ on page 91.

Kanban label definitions are currently for reference only.

Dispatch List Information

Use this frame to define how dispatch lists will be used for thisloop. Dispatch lists are generated
in report format and can also be printed in fax format, or sent using e-mail or EDI eCommerce.
You can generate and send dispatch lists sorted by supplying source, consuming destination, or
both. See “ Generate Dispatch Lists” on page 188.

Note Thisframe displays only when Dispatch List is Yesin the previous Card Tracking Control
frame.

Fig. 4.21
Kanban Master Maintenance, Dispatch Options

Dispatch Options
Blanket PO Relgase:
Fax Dispatch List: []
Source Fax: Src Fax[2]:
E-mail Dispatch List: []
Source E-mail:
EDIL:
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Blanket PO Release. Specify whether dispatch list processing attemptsto release a PO from a
blanket order. When thisis Yes and you enter avalid blanket PO number in the Purchase
Order field in the Source Master Data frame, dispatch list processing uses that blanket order as
the default. When the loop does not specify a blanket PO number, the system attempts to find
an available blanket order matching the supplier and item. See “Purchase Order and Line” on
page 107.

Fax Dispatch List. Indicate whether to allow selection of this kanban when dispatch lists are
processed in fax format. When set to No, this kanban is not included in dispatch list fax
reports.

Source Fax. Enter the fax number for the supplying source. This number is used when
dispatch lists are reported by source. When thisfield is blank, the system uses the fax number
defined in the supplier or site address. When a dispatch list is sorted by supplying source and
printed in fax format, this fax number, preceded by a# symbol, is printed on the first line of
the report.

E-mail Dispatch List. Indicate whether to e-mail dispatch lists for this kanban. When set to No,
this kanban is not e-mailed or included in dispatch list e-mail reports.

Source E-mail. Enter the e-mail address for the supplying source. This addressis used when
dispatch lists are reported by supplying source. When thisfield is blank for aloop supplied by
an external supplier and you are using the Supplier Performance module, the e-mail address
defined for the supplier is used. Otherwise, the system does not search further. For details on
Supplier Performance, see User Guide: QAD Purchasing.

EDI. Enter Yesto generate dispatch lists for thisloop in electronic data interchange format for
export to the loop supplier using EDI eCommerce. The default is No. See “EDI Dispatch List
Transmittal” on page 193.

When you select this option for a supplier kanban, the system verifiesthat an EDI eCommerce
trading parameter called Send Kanban Dispatch exists for the supplier and has been set to Yes.
Thisisalogical parameter in Trading Partner Parameter Maintenance (35.13.10). If thisis not
defined, awarning displays.

Transaction Control Information

The Kanban Transaction Control frame includes settings that control system behavior when
transactions are recorded for the loop, including time parameters to prevent kanban transactions
from being entered multiple times and to help identify missing cards.

The frame a so includes inventory control settings that specify whether recording transactions for
the loop records inventory receipts and creates operation-rel ated transactions such as component
backflush.
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Fig. 4.22
Kanban Master Maintenance, Kanban Transaction Control Frame

Kanban Transaction Gontrol

Replenishment Card
Regeneration Enforcement: |None|
Kanban Cycle Enforcement: |None
Qty Mismatch Method: Round
Rounding Threshold: |100,00%
Minimum Cycle (D H:M:S): |0 00:00: 00
Maximum Cycle (D H:M:S): 0 00:00:00
Decrease at Consume: |No d
Cotmponent/Op Transactions: M Set to No to
PO Receipt Data Entry: [ dlsplay an

Lat Entry: [T ..
Impact Inventory: M Location Type: TNV additional

Use Kanban Contral Tran Settings: TVETTTOT Y oS tiorT frame.

Regeneration Enforcement. Specify how cards are managed for this loop when they are
recorded in one of the programs on the Kanban Transactions Menu and the system determines
that cards should be regenerated. This occurs when certain card-detail values are no longer
synchronized with loop values. This field defaults from Kanban Control.

Valid values are:
 None (the default)
« Warning
 Error
See “Regeneration Enforcement” on page 85 for more information.
Kanban Cycle Enforcement. Indicate the level of minimum kanban loop cycle enforcement.
Thisfield defaults from Kanban Control.
Valid values are:
 None (the default)
« Warning
* Error
See “Kanban Cycle Enforcement” on page 86 for more information.
Quantity Mismatch Method. Use thisfield in combination with Rounding Threshold to control
how the system manages partial kanban quantities for thisloop during certain automated

processing functions. These functions determine which cards are selected based on loop and
guantity information rather than card ID. They are associated with the following programs:

« Kanban Consumption Import (17.6.20)

- EDI eCommerce Document Import (35.1) when used to import advance ship notices
(ASNS)

« PO Shipper Receipt (5.13.20)
The system uses the logic defined here when the item quantity called for does not represent an
exact number of kanbans.

Example A fileimported using Kanban Consumption Import includes a quantity of 47.
However, the kanban quantity is 20—or 2 cards with aremaining quantity of 7. The system
uses Quantity Mismatch Method and Rounding Threshold to determine whether to round the
number of cards selected up to 3 or down to 2, or to display an error message and not select
any cards for update.
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Valid values are;

« Round (the default). The system rounds the remaining quantity based on the value
specified in Rounding Threshold and generates kanban history records without
acknowledging that rounding took place.

« Warning. The system rounds the remaining quantity as specified in Rounding Threshold,
creates kanban history records, and displays a warning message on the output report.

« Error. The system does not complete processing for the loop unless the quantity specified
is an exact multiple of the kanban quantity. An error message displays on the output
report.

Rounding Threshold. Specify the percentage of kanban size the system uses to round off
partial kanban quantities in determining the number of cards to select for automated
processing.

Thisvaueis used in combination with Quantity Mismatch Method. It applies only when that
field isset to Round or Warning. When it is Error, the system does not process loops unless the
specified quantity is an exact multiple of the kanban quantity.

Leave Rounding Threshold set to the default 100.00 to always round partial quantities down.
Changeit to 0.00 to always round them up.

Any other value represents the percent of the kanban quantity that must exist before the system
rounds up to select an additional card. If the excess quantity is less than this percentage, the
system rounds down.

Example The kanban quantity is 20, and Rounding Threshold is 25.00%. This means that
any remaining quantity of 5 or more will be rounded up. A record imported using Kanban
Consumption Import includes a quantity of 47, or 2 cards with aremaining quantity of 7. Since
7 is greater than the threshold of 5, the system rounds up and selects 3 cards. In the same
scenario with Rounding Threshold set to 50.00%, the system would only select 2 cards, since
the remaining quantity of 7 does not meet the threshold requirement of 10.

Minimum Cycle. Enter the minimum kanban loop cycle time in days, hours, minutes, and
seconds. Values default from Kanban Control.

Leave these fields blank if you do not want to enforce a minimum kanban loop cycle.
Maximum Cycle. Enter the maximum kanban loop cycle time in days, hours, minutes, and
seconds. Values default from Kanban Control.

Leave these fields blank if you do not want to enforce a maximum kanban cycle.
Decrease at Consume. Specify whether you want to have cards that are no longer needed

removed from this loop the next time they are consumed, as well as whether the system
prompts for confirmation before removing them. This value defaults from Kanban Control.

Note Card Reconciliation must be Yesin Kanban Control to activate the Decrease at
Consume feature on the system level. When it is No, this field has no effect.

Component/Op Transactions. Indicate whether the system should automatically generate the
following types of transactions when this kanban-controlled item is received into the
supermarket:

 Backflush components from the bill of material.
« Record labor based on routing information.
» For loops that include subcontract operations, create a purchase receipt.
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Thisfield defaults to Yes when the supplying source is a manufacturing process. Otherwise, it
defaults to No and you cannot update it.

See “Inventory Effects’ on page 66.

PO Receipt Data Entry. Specify whether the system prompts for purchase order receiving
information when a replenishment card from thisloop is recorded in Kanban Fill/Receive.
This value defaults from Kanban Control.

When the field is Yes, the system displays optional data-entry fields for areceiving note and
packing slip number when the card is recorded.

Lot Entry. Specify whether the system prompts for alot number and reference when a
replenishment card from this loop is recorded in Kanban Fill/Receive. This value defaults
from Kanban Control.

When the field is Yes, the system displays optional data-entry fields for alot number and
reference when the card is recorded.

Impact Inventory. Indicate whether kanban transactionsfor thisitem will impact inventory and
the GL.

 Yes: The system automatically generates the appropriate inventory and GL transactions
for each type of kanban transaction. This is the default value for new kanban loops when
the consuming supermarket is an inventory location.

« No: Kanban transactions do not affect inventory balances or the GL. Only a kanban
transaction record is created. In a high-volume manufacturing environment where
inventory istracked on asummary level, you should set thisto No. Thisisthe default
value when the consuming supermarket is a WIP location.

You cannot set thisfield to Yesfor an item that has one of the following characteristics:

 Family or configured item (Purchase/Manufacture is F or C in Item Master Maintenance
or Item-Site Planning Maintenance for the supplying site)

 Phantom item (Phantom is Yesin Item Master Maintenance or Item-Site Planning
Maintenance for the supplying site)

o Lot/serial-controlled item (Lot/Serial Control is not blank in Item Master Maintenance or
Item Inventory Data Maintenance for the supplying site)

 Base process or co/by-product item (set up in Co/By-Product Maintenance or
Process/Formula Maintenance)
Location Type. The system displays the value set in Supermarket Maintenance.
Inventory Location. Enter the code representing the location where inventory is stored for this
loop. This defaults from Supermarket Maintenance, if alocation is specified.

When Modify Inv Datais No, Kanban Fill/Receive automatically uses this as the receipt
location. When that field is Yes, this value displays as the default in the Receipt Location field
in Kanban Fill/Receive. You can changeit.

The system validates this field based on the Automatic L ocations setting in Site Maintenance:

« When Automatic Locationsis Yes, the system displays awarning if the location has not
been defined. It creates atemporary location the first time a card for the loop is processed
by Kanban Fill/Receive.
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« When Automatic Locationsis No, the system displays an error message if the location has
not been defined in Location Maintenance.

Modify Inventory Data. Specify whether users can update default values when recording
kanban fill/receive or ship transactions for thisloop. This value defaults from Kanban Control.

Modify Inv Threshold. Specify the maximum percentage of the kanban quantity that is
considered an acceptable difference between the kanban quantity and the quantity actually
recorded in Kanban Fill/Receive or Kanban Ship.

This value defaults from Kanban Control.

Receipt Shortfall. Specify the cumulative difference between the expected total receipt
quantity (based on the number of times a card was received and the kanban quantity) and the
actual receipts.

For new loop records, thisfield defaults to O (zero). Each time a card is recorded in Kanban
Fill/Receive, the system determinesif the quantity received is different from the kanban
quantity. If so, the differenceis applied to thisfield:

« For over-receipts, the additional quantity is subtracted from the Receipt Shortfall total.
« For under-receipts, the quantity is added.

Thisfield is updated automatically only when Modify Inv Datais Yes. Otherwise, the amount
received is automatically set to the kanban quantity, so differences do not occur.

The system uses this value when you run Kanban Card Management function 7, Process
Accumulated Shortfall, which lets you create new limited-use cards to compensate for
cumul ative shortages. See “Process Accumulated Shortfall” on page 173 for information on
this feature.

Use Control Program Transaction Settings. Specify whether sequence enforcement and
automatic card print values for this loop are determined by Kanban Control or by Kanban
Master Maintenance.

 No (the default): The system displays the Kanban Transaction Event Control frame. Useit
to specify sequence enforcement and automatic print values that apply only to this loop.

 Yes: Thisloop uses the values specified in Kanban Control. You cannot update them for
thisloop record. The frame shown in Figure 4.23 does not display.

Fig. 4.23
Kanban Master Maintenance, Kanban Transaction Event Control Frame

Kanban Transaction Event Control

Sequence Auto

Ewvent Enforcement Print

Repl Consume Warning
Repl Authorize MHone
Repl Acknowledge Kone
Repl Ship MNone
Repl FIFO MHone
Repl Fill Warning
Mowe Consume Warning

ooooooog

Mowe Fill Warning

Sequence Enforcement. Use these fields to specify the level of sequence enforcement
associated with each kanban transaction event for this loop. Values default from Kanban
Control.

Valid values for both move card transactions and most replenishment card transactions are:
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« None: The system does not check the sequence of events for this transaction.

- Warning: If eventsfor this transaction are recorded out of sequence, the system displaysa
warning message. You can still record the card.

- Error: If transaction events are recorded out of sequence, you cannot complete the

transaction.

The Repl FIFO field applies only to loops that are supplied by FIFO processes. It includes
additional optionsthat let you control whether warning or error messages apply only to the
first FIFO processin the loop or to all FIFO processes.

See “ Sequence Enforcement” on page 65.

Auto-Print. Use each field to specify whether you reprint cards after they are recorded using
the associated transaction. When it is Yes, recording the card sets the Auto Print field in the
card detail record to Yes. When you run Kanban Multi-Card Print (17.3.5), you can control
whether the system includes these cards in the selection.

Note You can update the card auto-print value manually in Kanban Card Maintenance
(17.3.1) or Kanban Multi-Card Maintenance (17.3.2). See “Maintain Cards’ on page 159.

Copy Kanban Data

Use Kanban Master Copy (17.1.5) to copy and modify kanban data for an item at one kanban loop
to anew loop record. Thislets you set up data quickly for multiple similar loops.

Enter key information about the source loop in the left column. You can enter an item number and
use next/previous to scroll through existing loop records. The system displays basic information
about the loop in the bottom frame. When you have identified the source loop, enter the key fields

for the target loop.

To copy the number of replenishment and move cards (if applicable) to the new kanban master
record, set Copy Number of Cardsto Yes.

Note You must define the target item using Kanban Item Master Maintenance before you can

create a new loop.

Fig. 4.24
Kanban Master Copy (17.1.5)

Source

Kanban Master Copy

Kanban Master Copy: Go To| ACTIONS +

Target

Item Number: TT-500
Process Step: 0
Supermarket Site: 10000

Supermarket: FG

Capy To: TT-900
Copy Toi 0

Copy To:10000
Copy To: WIP

Process Kanban

Item Description: wiring harness, basic
Unit of Measure: Ea
SM Site Desc: NI Plant
Supermarket Desc: Completed
One/Two Card: Twao
Source Type:Process
Source Site: 10000
Process: mM100
Use FIFO: P
Start Operation: 0
End Operation: 9999

M QAD



Kanban Setup 125

When you click Next, the system prompts you for confirmation. It then creates a new kanban
record and assigns it the same values as the source, with the following exceptions:

 The next date and time values used by the accumulator function, defined in the Card Control
Data frame in Kanban Master Maintenance, are set to blank. See “Next Date and Time” on
page 118.

« When the source and target item number are not the same, the system sets Daily Demand to O
(zero) and Demand Percent to 100% in the Supermarket Item Detail frame. Otherwise, the
values are copied from the source loop record. See “Daily Demand” on page 109.

« For process and inventory loops with different source and supermarket sites, the system
determines the source site in the new record using the following logic:

« |If the source site and supermarket site in the original loop are the same but the Copy To
supermarket site is different, the Copy To source site is the same as the Copy To
supermarket site.

- If the source site and supermarket site in the original loop are not the same, the Copy To
source site is the same as the original source site.

Note Source sites are not associated with supplier loops.

« When Copy Number of Cardsis Yes, the system sets the corresponding field on the new loop
to the same value as the source loop. Otherwise, the new loop does not specify the number of
replenishment and move cards. Update those values in Kanban Master Maintenance or the
kanban workbenches.

You can then modify the kanban data values and make any necessary adjustments directly in
Kanban Master Copy. The program works the same way as Kanban Master Maintenance.

Performing System Calculations

The system performs severa kinds of calculations to help you determine the best possible sizing
for your kanbans and supermarket buffers.

See “Calculated Values’ on page 59 for descriptions of the major types of datathat can be
calculated.

Some cal culated values can be updated automatically when you run sizing and analysis tools such
as the kanban workbenches. However, you can also use menu programs to have the system
calculate the following kinds of data:

 Average demand
- Safety stock
- Basic process data, including EPEI

Calculate Average Demand and Safety Stock

Use the following programs to set up the system and cal culate average demand and safety stock:
» Demand Calculation Template Maintenance (17.1.6)
« Demand Calculation Template Update (17.1.7)
 Average Demand Calculation (17.2.1)
- Safety Stock Calculation (17.2.2)
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Defining Demand Templates

Before you can calculate average demand or safety stock, you need to define the number of days
the system uses in the calculation.

Use Demand Calculation Template Maintenance (17.1.6) to specify the number of days of
historical and future demand the system uses when cal culating average demand and safety stock.

Specify the template you want to use in Kanban Master Maintenance. That program uses default
templates specified in Kanban Control (17.24), but you can change them for individual loops.

Use Demand Calculation Template Update (17.1.7) to update the average demand or safety stock
template for multiple kanban loops at the same time. See “Updating Templates’ on page 127.

Note For the sameloop, you can use different templates for average demand and for safety stock.

Fig. 4.25
Demand Calculation Template Maintenance (17.1.6)

= &8
Demand Calc Template Maintenance: Go To - ACTIONS ~

Template: 30-20
Description: |30 history, 20 future
Historical Demand Source: INY_HIST Using TR_HIST data
Historical Work Days: 30
Future Demand Source: EXPLODE Using MRP Dermand
Future Work Days: 20

In some manufacturing environments, historical demand usage is a good indicator of projected
demand for an item; in others, forecast and future orders are better indicators of demand. You can
define multiple templates with various combinations of historical and future days.

See “ Average Demand” on page 60 for information on how the system uses historical and future
days.

You can use any combination of historical and future days. To include only historical or only
future days, leave the appropriate field set to 0 (zero).

Note The Historical Demand Source and Future Demand Source fields are display only. The
system currently uses only inventory history (tr_hist) records for determining past demand and
MRP detail records for determining future demand.

Performing Calculations

After defining templates, use Average Demand Calculation (17.2.117.1) and Safety Stock
Calculation (17.2.2) to calculate two types of planning data used in such activities as kanban
sizing, supermarket setup, and level mix scheduling:

- Average demand isthe average total quantity of akanban item required during each day over a
specified historical or future period. See“ Average Demand” on page 60.

- Safety stock is reserve inventory that guards against running out of stock during the time it
takes to replenish a supermarket’s regular inventory. See “ Safety Stock” on page 60.
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Fig. 4.26
Average Demand Calculation (17.2.1)

- x
Average Demand Calculation: Go To -~ ACTIONS

Supermarket Site: 10000 To: 10000
Item Mumber: HoTo
Average Demand Template: 30-20 To: 30-20
Display Blank Temp\ate:'
Update: D‘
Output:
Batch ID:

To display loops that do not specify atemplate in Kanban Master Maintenance, set Display Blank
Template to Yes. The output report from the program includes those loops, but no calculations are
made. Previous and new values are the same.

Set Update to No to review areport of simulated results before updating the database. The report
output shows both the previous and new average demand and safety stock for each kanban item
within the site range, as well as various supermarket and kanban information.

When Update is Yes, the system modifies kanban loop and process records to include the
recalculated data.

Note The system also can update average demand and safety stock when you run the workbench
programs or Historical Buffer Evaluation.

Updating Templates

Use Demand Calculation Template Update (17.1.7) to change the templates used in average
demand or safety stock calculations for multiple kanban loops at the sametime. A demand
template, which is defined in Demand Cal culation Template Maintenance, is a combination of
numbers of historical and future days used to select demand records needed as the basis of system
calculations.

You also can update those values for individual loops in Kanban Master Maintenance by manually
changing the Average Demand Template or Safety Stock Template field.
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Fig. 4.27
Demand Calculation Template Update (17.1.7)
il
Demand Calc Template Update: Go To - ACTIONS
Supermarket Site: | P To: 2
Item Number: M To: P
Step: 0 To: 99999
Supermarket: P To: 2
Average Demand Template: & To: A
Safety Stock Template: To:
Product Line: To:
Buyer/Planner: To:
Item Type: S To: 2
Graup: A To: 2
Purchase/Manufactura: Master Schedule: [¥es e
Set Average Demand Template:
Mew Average Demand Template:
Set Safety Stock Template:
Mew Safety Stock Template:
Report By: |1 Site, Item, Step, Supermarket
Update: [] Output:
Batch ID:

Set selection criteria based on item master and kanban master data to select kanban loops. For
example, you can limit the selection to loops that currently use a specified range of templates.

Use Set Average Demand Template and Set Safety Stock Template to determine which fields are
updated. If you specify anew value, it must be defined in Demand Cal culation Template
Maintenance. To set blank template values for selected loops, leave New Average Demand
Template or New Safety Stock Template blank.

To determine the effects of the selection criteria, run the program first with Update set to No to
generate an audit report.

Perform Process Calculations

Use Basic Process Calculations (17.2.3) to calculate and optionally update several kanban-related
parameters for specified ranges of sites and processes.

Fig. 4.28
Basic Process Calculations (17.2.3)
- x
Basic Process Calculations: Go To -~ ACTIONS -
Site: 10000 & To:|0000 &
Process: 2 To H
Start: 05/01/2007 ¥ |End Date: |05/31/2007 ¥
Include FIFO Process:
Update
Selected EPE Interval:
. Available Time:
fields are o
i Cycle Time:
Updated n ChangeQver Time per Interval:
Kanban — ChangeOver Time Available:
Process Takt Time:
. Pitch Quantity:
Maintenance. Pitch Tim
Required Operator:
Output:
Batch ID:
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Select processes based on a combination of site and process code, and specify whether the
selection should include FIFO lane processes—those with Process Function set to FIFO in Kanban
Process Maintenance (17.1.3). See “FIFO Lanes’ on page 58.

Set adaterange for the system to use in determining how much timeis available based on calendar
records defined in Process Shift Maintenance (17.1.13). See “Set Up Process Shifts’ on page 101.

Useindividual fields to update the following types of system-calculated process data. When
Updateis Yes for a data type, the process record is automatically updated in Kanban Process
Maintenance. (See “ Setting Up Kanban Processes’ on page 93.)

 The every-part-every interval (EPEI) for selected processes. Thisisthetime interval over
which the process can produce every item associated with it.

» Thetime available for each process to be completed.

- Thetota cycletimefor al itemsin each selected process.

 The changeover time needed each time the process is required to produce a different item.
« Thetotal changeover time available to the process.

 Thetakt time for the processes. Takt timeis the number of seconds the process has to produce
each item to match the rate of customer demand.

« The number of itemsin the pitch. Pitch is auser-defined method of specifying theinterval over
which the performance of a process can be measured.

« Thetime required to produce the pitch quantity.
« The number of operators required to produce the current average demand.

The system generates a report that shows the current and revised time available, EPEI, takt time,
pitch, and pitch quantity.
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Chapter 5

Using Kanban Workbenches

The following topics describe how you use the two kanban workbenches—Kanban Sizing
Workbench and Kanban Process Workbench—to size and eval uate kanban loops, evaluate
and modify kanban processes, and perform some card management activities.

Kanban Workbench Overview 132
Describes the capahilities of the kanban workbenches.

Workbench Elements 134
Describes the frames and functions of the kanban workbenches.

Workbench Data 144
Lists and describes the fields available for viewing or updating in the workbenches.
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Kanban Workbench Overview

The QAD .NET Ul offers two menu options—Kanban Sizing Workbench and Kanban Process
Workbench—that let you select, view, and modify kanban sizing and process data in two ways:

- Directly in agrid; thisis similar to spreadsheet applications such as Microsoft Excel.
Modifiable fields are white; blue fields are read-only.

- Inindividual dataframes, in which fields are grouped logically based on their functions. In
many cases, the layout of the frames indicates the relationships between calcul ated fields and
source values. Note that the mgjority of grid fields display on the tabs. However, alimited
number of values display only in the grid.

Important Although the workbenches display as menu itemsin the character user interface, they
run only in QAD .NET UL.

For the most part, the workbenches display the same data. Major differences are:

 The search criteria. In the Sizing workbench, you can search on severa criteriarelated to
kanban |oops sourced by processes, external suppliers, or inventory supermarkets. The Process
workbench provides search criteriato let you drill down to specific kanban processes.

« Theinformation available in the grid. The Process workbench shows process, process-item,
and loop sizing data for each process found by the search criteria. The Sizing workbench is
limited to the same loop sizing data.

 The valuesyou can update. For example, you can view process information related to a
specific loop in the Sizing workbench for reference. However, since the process typically
supports several loops, you must use the Process workbench to modify related values. When a
field is modifiable in one workbench but not the other, the read-only version is shaded in gray.

Use the workbenches to evaluate the kanban loops for a specified manufacturing process,
inventory source, or external supplier. You can manipulate various factors, including the every-
part-every interval (EPEI) for the supplying process and the quantity of kanban containers, and
have the system cal cul ate the optimum number of cards based on the EPEI.

If the sizing or process activity needs to be done in more than a single workbench session, you can
saveyou work asasimulation, return to it later, continue to make changes, and then finally commit
the updates to the database when you are finished.

When you have finalized the workbench activity, you can update process, supermarket, and
kanban loop records with the revised detail, then create and print cards using tools on the Kanban
Card Management menu. For loopsthat have already been sized, the system recommends changes
in the number of kanban cards. You can then inactivate, activate, delete, create, or print cards as
needed.

You also can reconcile cards from within the workbench. The system compares the current
number of active cardsto the optimum number and displays the number of out-of-balance loops on
the Reconcile/Print Cards button. See* Reconcile Cards’ on page 137 for information. Thisfeature
even lets you print new or reactivated cards from within the workbench.

Note Unlessyou use the automatic card reconciliation feature, resizing loops does not
automatically inactivate or delete unneeded cards, or create new ones. You must do this manually
using tools on the Kanban Card Management menu. See Chapter 6, “Managing Kanban Cards,” on
page 157.
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Typically, you use the workbenches as a first-time sizing tool for new kanban loops or adjusting
processes. Individual menu programs are available for such activities as recalculating EPEI,
updating safety stock, and determining buffer and kanban sizes using historical and projected
supermarket performance data. Some programs give you the option of automatically updating loop
data with the new calculations. However, you can use the two workbenches at any time to resize
loops and adjust processes.
The workbenches lets you adjust the following factors to affect kanban sizing for individual items:

« Average daily demand

« Demand percent

+ Replenishment time

 FIFO time (interna and external)

- Safety days and safety stock

- Variability factor

« Number of packs per kanban

« Card reporting method

« Fractiona kanban setting

« Order quantity multiple (in kanbans)

« Card reconciliation option

« Material run-out option

« Average inventory calculation method
Additionally, when you size kanban loops supplied by a manufacturing process, you can
recalculate, analyze, and update the following attributes of the process:

« Number of resources available

e Minimum process EPEI data

» Lead time calculation method

 Load limit percent

« Minimum item EPEI

- Item EPEI Automatic setting

« Cycle and setup times

- Item yield percentage
The Analyst Data frame displays a variety of information about the selected process or kanban

loops to help the planner make decisions about appropriate loop setup and sizing. See “ Analyst
Data’ on page 153.

Prerequisites

Before using these workbenches, be sure you have set up the following data:
 Kanban item records using Kanban Item Master Maintenance (17.1.1)
« Manufacturing process definitions using Kanban Process Maintenance (17.1.3)
 Supermarket definitions using Supermarket Maintenance (17.1.2)
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 Kanban item loop definitions using Kanban Master Maintenance (17.1.4)

 Supermarket demand data either in Kanban Master Maintenance or, optionally, using Average

Demand Calculation (17.2.9) and Safety Stock Calculation (17.2.2)

Workbench Elements

Each kanban workbench contains several common structural elements, illustrated in Figure 5.1:

1 Tool Bar: Click buttons to control workbench actions.

2 Search Frame: Use standard .NET Ul filtering tools to select records for display.

3 Sizing Option Panel: Accessfrom the Preference button to set default values for fields used on

the workbenches.

4 Navigator Frame: Use atree structure to select filtered records.

5 Main Grid Frame: View and update sizing or process data in a user-configurable, Excel-style

ul.

6 Tabbed Detail Frames. View and update sizing or process data in logically arranged

collections of fields.

The following topics describe the features of each element.

Fig. 5.1
Structure of Kanban Workbenches

Kanban Sizing Workbench
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Tool Bar
Recalculation functions apply only to Kanban Process Workbench.

HideiShow Search  HidefShow Tab ™ View™ Preference  Simulation™ Sawve Kanban Data  Audit Report Reconcile/Print Carde: 1 Recalculation Mode™ Fecaloulate

Use the buttons on the tool bar to perform the following functions:

« Hide/Show Search. Click this button to toggle the display of the search panel. For example,
you might want to hide the filter criteria after selecting records to provide more vertical space
for the workbench.

« Hide/Show Tab. Use this pull-down button to toggle the display of the individual tabbed
frames at the bottom of the workbench window. You can al so close the tabbed frames by right-
clicking the tab and choosing Hide. To show hidden tabs, select them from the Hide/Show Tab
button.

« View. Use this pull-down button to save the current Ul configuration under a user-specified
name. For example, you might want to hide some columns or tabs under certain
circumstances, or rearrange columns. After you save the configuration using Save As, its name
displays under the pull-down on the View button. If you make further changes, use Save to
update the configuration record. Each workbench has separate user-defined records; for
example, if you customize the layout and save it from Kanban Sizing Workbench, it is not
available Kanban Process Workbench.

Note Thisfeature only savesthe Ul layout. It does not store the current selection criteriain
the Search frame.

When user-defined layouts exist, the View menu includes a Default option. Choose it to return
to the standard QAD-provided layout.

When you are using a custom configuration, choose Clear All to temporarily remove the
Default option, as well as the current custom configuration, from the View menu. From that
point on, anytime you choose Save, any Ul changes are saved to the custom configuration that
iscurrently in use. The Default and any custom configuration names are reinstituted when you
exit and relaunch the program.

- Preference. Select Option from this pull-down button to set default values used during loop
sizing activities. See “ Sizing Option Panel” on page 137.

- Simulation. Use the controls on this button to save the current workbench valuesto a
temporary file and reload them later.

Note Updated field values are not committed to the database until you click Save Kanban
Data

« Save Kanban Data: Click this button when you are finished analyzing the effects of your
changes and want to update the kanban loop and process records in the database.

 Audit Report: View areport comparing the baseline data with updates that will take place
when you click Save Kanban Data. Use this feature to analyze the effects of your changes
before modifying the database. When you are using card reconciliation functions, the audit
report shows the impact of reconciling the loops.

Note If you make changes, save, and then click Audit Report, the system does not detect any
updates. For this feature to be effective, you should review the report before saving.
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 Reconcile/Print Cards: This button displays the number of loopsincluded in the selection
criteriain which the calculated number of cards needed to support the loop no longer equals
the actual number of active cards. This can result either from changes made during the
workbench session, or from loop changes made previously that have not yet been reconciled.
See “Reconcile Cards’ on page 137.

« Recalculation Mode/Recal culate. These buttons appear only in Kanban Process Workbench.
When Recalculation Mode is set to Manual and you have changed data, click Recalculate to

have the system update related values on the workbench. See “Recal culations in Kanban
Process Workbench” on page 142.

Search Frame

Search L=
Search (3] (]

|5upermarket5ite E] ‘equals V‘ ‘ 10000 ITl 5 ‘ | + N Search | | Clear All
Item Mumb:

Karbson Planer MIEEE [ - | | + =

Soure V‘ ‘ Process ITl = ‘ | + X

Source Site
Source Type

Supermarket

b S upermarket Site Bt

The Search frame in each workbench is astandard .NET Ul filter screen. For more information on
the QAD .NET UlI, see User Guide: Introduction to QAD Enterprise Applications.

Useit to find kanban process and loop records by defining one or more search conditions, using
operators such as equals, range, contains, and so on. Click the Add icon (+) to add another
condition; click the Delete icon (X) to remove an existing condition. Available search criteria
include:

 Kanban Sizing Workbench
« Item Number
 Kanban Planner
« Source
- Source Site
« Source Type
 Supermarket
 Supermarket Site
« Kanban Process Workbench
* Process Planner
+ Source
- Source Site
Depending on thefilters you set and the amount of kanban-related records in your database, an
initial workbench query can take one minute or longer.
The system displays a Cancel dialog during each part of the two-phase query:

« During the browse query, which retrieves indexes and performs atotal record count. The
dialog displays the percentage of records counted.

 During dataretrieval. The dialog does not include status information.
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If the time required seems extensive, you can click Cancel, then define additional filtersto reduce
the number of target records.

Sizing Option Panel

zl
L I —( =)
FeconcleCas
Two Card Sizing ReplCrd -
‘ Cancel | ‘ oK

Select Options from the Preference tool bar button to display three fields that provide default
values to workbench functions.

Reconcile Cards

This field sets the default for the same field on the Card Calculation Datatab. Theinitia valueis
from Kanban Control.

When the system-recommended number of cardsin Kanban Master Maintenance is not the same
as the actual number of active cards, you can have the system automatically bring the loop back
into balance by clicking the Reconcile/Print Cards button.

Note The total number of active cards does not include limited-use cards, which have an active
code of Close, Period, or Cycles.

When Card Reconciliation is Yes in the Card Calculation Data tab for one or more loops and you
save your changes, the system records the number of loops needing reconciliation on the
Reconcile/Print Loops button on the Tool Bar to indicate that cards are available for printing.

Note Even before you do any workbench sizing, the system may determine that one or more
loops in the selection criteria need to be reconciled. If thisisthe case, a value displays on the
button when you initially enter the workbench. Optionally, you can reconcile those loops
immediately by clicking Reconcile/Print Loops. No save is needed.

After completing sizing activities and saving your changes, click Reconcile/Print Loops. This
removes or adds replenishment cards as needed and displays an additional frame that lets you print
any new cards before leaving the workbench.
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Fig. 5.2
Reconcile/Print Cards Frame
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If aloop requires fewer cards, reconciliation may decrease the number of cards by inactivating
some, using the following rules:

« When Decrease at Consumeis Yesin the loop’s Kanban Master Maintenance record and Card
Reconciliation is Yesin Kanban Control, cards are not reduced by the workbench
reconciliation function. Instead, the system counts all active, non-limited cards for the loop
each time acard is recorded in Kanban Consume/Post and compares this to the optimum
number of cards. If the current card is not needed, the user is prompted to inactivate it and
physically removeit.

« When either of those two fields is No, the system uses the phase-out method specified in
Kanban Control to determine whether cards are inactivated immediately or next time they are
consumed.

If the reconciliation function indicates that additional cards are required, the Kanban Control
phase-in method determines whether any current inactive cards are reactivated before new ones
are created.

Move Card Sizing

For two-card loops, you can use the Move Card Sizing field to specify whether and how the
number of move cards is adjusted when replenishment cards are reconciled.

The default is set in Kanban Control. The value in the Option Panel appliesto al loops for the
workbench session.
You can:
« Leave the number of move cards as-is, regardless of replenishment card changes.
 Add or remove move cards as needed to balance the new maximum buffer size.
« Set the number and kanban quantity of move cards to match the reconciled replenishment
cards.

See “Move Card Sizing” on page 80 for more information.

Cost Set

Optionally enter the identifier for the cost set used in inventory value calculations. The default
comes from Kanban Control, if one is specified. Entries are validated against records defined in
Cost Set Maintenance (30.1).
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Navigator Frame

Sizing Mavigator o
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The Navigator Frame displays the results of the filtered selection in atree structure. By clicking
the plus sign (+) on anode, you can view lower-level records. Click the node name to view al the
available child records in the Main Grid.

Example In Kanban Sizing Workbench, you define a search filter to equal a Source Site and
specify asite number. The Main Grid frame shows only loops sourced from that site. By drilling
down through the tree structure, you can select down to the level of individual processes and
inventory supermarkets. When you click one of these, the Main Grid displays only the individual
loop records associated with that supermarket.

Note The structure of the tree varies both by which workbench you are using and the criteria
specified in the Search frame.

Main Grid Frame

This frame displays selected kanban loop and process records in a spreadsheet-like view. Use the
horizontal scroll bar to view additional columns.

You can edit fieldsin some columns; they are shown in white. When you select arow, the current
values of editable columns are shown initalic type. Blue columns are read-only.

Grid Display Options

You can control several aspects of the display using QAD .NET Ul features.

« Right-click the grid heading row and choose Columns to select or deselect columns to be
displayed.

 Resize column width by dragging the borders.

« Move columnsto the right or left by dragging and dropping the column heading.

« Click on acolumn heading to sort records based on valuesin that column. On headingswith an
arrowhead icon, click theicon to reverse the sort order.

MNQAD



140 User Guide — QAD Lean Manufacturing

« Use the pushpin icon to freeze columnsin place during horizontal scrolling. Click aleft-
pointing icon so that it points down. The column moves to the left side of the frame and is
locked in place. To unfreeze a column, click the icon so that it points to the | eft.

Note On other Ul elements, this same icon serves to auto-hide or minimize/maximize the
frame.

« Click thefilter icon to display alist of all the valuesin the current column, aswell as All,
Custom, Blank, and NonBlank options. Chose a value to filter the records in the grid.

« Choosetheright-click option Return to Factory Settingsto reverse all modificationsto column
settings.

Important Click View|Save Asto save your display changes to a specified file name. Otherwise,
the workbench returns to the default settings next time you accessiit.

Note Changes to display options apply to all users of the computer from which the changes are
made.

Grids

The Kanban Sizing Workbench includes a single grid containing data related to loop sizing.

The Kanban Process Workbench has a three-part grid:
» Thetop grid has data related to the overall process.
« The middle grid provides process-item detail fields.
 The bottom grid isidentical to the Kanban Sizing Workbench grid.
When you click on a process record in the top grid, the system displays process-item details and

loop sizing information for the items produced by that processin the middle and bottom grids,
respectively.

Fig. 5.3
Main Grid, Kanban Sizing Workbench

Sizing a3 x
Ikem 7 B Step TR Source Type 7R Source Site VP Source 7R 5M Site 7P Supemarket WP Daily Demand(Cunent] 7R Daily DemandRevised) R Daily Dem,
1-BB 0 Fiocess 10000 pro 10000 sm 0.0 00 E&
622418 0 Fiocess 10000 pace 10000 sm 1000 1000 E&
cab41531 0 Fiocess 10000 pace 10000 cab41531 0.0 a4 E&
CAPCC-B-0001 0 Fiocess 10000 05198 10000 SUPRMKTZ 0.0 00 E&
CAPCC-DP-0001 O Fiocess 10000 0519a 10000 SMET_0.5 0.0 00 E&

13 0 Fiocess 10000 13test 10000 13spr 0.0 00 Ba
Kanban1 0 Fiocess 10000 Fiocess1 10000 Superl 142,857 142857 E&
Kanban1 1 Fiocess 10000 Fiocess1 10000 Superl 142,857 142857 E&
Kanban3 0 I 10000 Super2 10000 Superl 0.0 00 E&
rewitemn 0 Fiocess 10000 rewpron 10000 TWREMN 0.0 00 E&
shitern 0 Fiocess 10000 pl 10000 sml 0.0 00 E&
shitern 10 Fiocess 10000 pl 10000 sml 0.0 00 E&
shitemZ2 1 I 10000 sm 10000 sml 0.0 00 E&
vak-s 0 Fiocess 10000 wvak-s 10000 wvak 0.0 00 E&

Ll ik i | »
Scroll to view additional columns. White columns can be edited.

M QAD



Using Kanban Workbenches 141

Fig. 5.4
Main Grid, Kanban Process Workbench
Process 3 x
Process W R Process Site 7 R Available Time Per D ay(Current) 7 P Avalable Time Per Dav(Revised] 7P Mumber of Resources(Cunent] WP Number of Resources(Revised) 7 P Tatal Time Awvail P
05194 10000 24:00:00 24:00:00 10 1o 24:00:00
05138 10000 24:00:00 24:00:00 10 1o 24:00:00
f13test 10000 00:00:00 08:00:00 10 1o 00:00:00
pl 10000 16:00:00 16:00:00 10 1o 16:00:00
_‘ pace 10000 16:00:00 fa0da0 10 0 16:00:00
pio 10000 16:00:00 16:00:00 10 1o 16:00:00
Process1 10000 00:00:00 08:00:00 10 1o 00:00:00
repIon 10000 16:00:00 16:00:00 10 1o 16:00:00
wak-g 10000 16:00:00 16:00:00 10 1o 16:00:00
4 ] 3
Frocess Lnit of tdinirum Item EPEL Hinimum Item EPE| EPEI Automatic EPEI Automatic Setup
ltern T8 5tep TR Measue TR [Cuent] TR [Rewised] TR EPE| Curent ¥REPEIUM T+ [Cunert] 7+ EPEl Revised 7+ [Revised] g {Coate
gz2z418 0 EA 1.000 1.000 1.000 Days e 1.000 e 1m
caB41563 0 | EA 0.000 a0 0.000 Days e a0 Yes 000:
4 1] 3
. Supermarket Daily Demand D aily Demand Daily Demand Demand Percent Demand Perce
Item TR Step 7R Souce Site VR Souce R Site TR Supermarket TR (Curent) R [Revised) A UM R (Cument) R (Revised)
622418 0 10000 pace 10000 am 100.0 1000 EA 100.00 100.00
_‘ cab41591 0 10000 pace 10000 cab41591 oo oo EA 100.00 100.00
4 ] 3

— Select a process in the top grid to show associated process-item details and loop sizing data below.

For descriptions of the fields available in the grids, see “Workbench Data’ on page 144.

Tabbed Detail Frames

Each workbench provides a collection of seven tabbed frames. Each frame contains alogically
related collection of fields, in some cases grouped in sub-frames.

Drag and drop the tabs to change their display order. If you do not want atab to display, use the
Hide/Show Tab button on the tool bar to toggle the display of individual tabs. You also can right-
click on atab and select Hide, but you must then use Hide/Show Tab to view it again.
The tabbed frames (sequenced as shown in the default Kanban Sizing Workbench) are:
+ Order Point Data
 Order Quantity Data
Card Calculation Data
Run-Out Data
EPEI
Process Data
Analyst Data

The tabs are the same in both workbenches (although their default sequenceis different); however,
their use sometimes varies between the workbenches. For example:

« In Kanban Sizing Workbench, information on the EPEI and Process Datatabsis relevant only
when the selected loop is sourced by a process. For inventory and supplier loops, labels
display on those tabs, but none of the fields are popul ated.

« In some cases, fields display in one workbench with gray shading to indicate that they are
read-only, but can be modified in the other workbench. For example, even when aloop is
sourced by a process, you cannot update process master datafrom Kanban Sizing Workbench.
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That data applies to the process itself, rather than the item represented by a kanban loop.
Instead, the system displays process information for reference. The fields are gray, indicating
that the values can be modified in Kanban Process Workbench.

A feature of the tabbed display not available in the grid is the relationships between fields. For
example, Figure 5.5 shows the structure of the Order Point Data tab. The field groupings—along
with sub-frames—show how calculated values are derived.

Fig. 5.5
Calculated Fields in Order Point Data Tab

Order Point Data | Order Quantity Data || Card Calculation Data || Run-Out Data | EPE || Process Data | Analyst Data
Order Poit Data a2

Order Point Data Revised Safety Stock
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AN

Demand During Lead Time:  5.208
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s Sk
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% Lead Time Daps;
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Order Point [Prefiminary): - 15.208 Extemal Hovis-Ber Day. 0 24:00:00
Found Up By kanban Quantit: - 10.0 Variable Lead Ties 0 01:40.00 Fired Interval Time: 0 00:00:00

Adjustment Card Reporting: 3 Replenishment Lead Time:
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Intemal Total Lead Time: 0 07:40:00
Extemal Total Lead Time: 0 00:00:00

FIFO Time Extemal: | 0 oo.00:00
Cead Time Days:  0.208333

For descriptions of the fields available in the tabs, see “Workbench Data’ on page 144.

Recalculations in Kanban Process Workbench
A Manual Recalculation option is available in Kanban Process Workbench.

When Recalculation Mode is Automatic (on the workbench tool bar), the system always

recal cul ates the entire workbench when you update any field and then change focus to a different
field or press Enter. However, if alarge number of processes are included in the workbench,
automatic recal culations can be time consuming.

To limit the fields that cause recal culations when they are modified, set Recal culation Mode to
Manual. Individual loop sizes are still recalculated automatically when you change certain
information. However, if the field affects the EPEI or Variable Lead time cal cul ations—which
could cause achangein all of the loopsin the process—these are not automatically recalculated in
manual mode. To recal culate them, press Recalculate or save your work. (The button is only
available when in Manua mode and when the workbench has been modified since the last save or
manual recalculation.) Since these values can ultimately change the sizing of all loopsin the
process, it islikely that theindividual loop sizing isincorrect. The system calculates the individual
loop sizes automatically so that you can see some of the granular changes. For example, if you
update Daily Demand, the workbench shows the impact on Total Safety Stock and Order Point.
However, thisfield also affects the EPEI, which is not recalculated, so the order quantity is
probably incorrect for thisloop aswell as all the others.

Table 5.1 Fields Calculated Automatically in Manual Mode

Sizing Frame ProcessItem Frame
Daily Demand (Revised) Minimum ltem EPEI (Revised)
Replenishment Lead Time EPEI Revised
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Sizing Frame ProcessItem Frame
Internal FIFO Time EPEI Automatic
Externa FIFO Time Yield

Safety Days

Safety Stock

Variability Factor

Packs per Kanban

Card Reporting

Fractional Kanban

Order Quantity Multiple in Kanbans

In manual mode, the system provides visual clues when changes to individual fields have left
workbench datain a“ stale’—or non-current—state. Indicators adjacent to the following fields and
on process records show that datais inaccurate until manual recalculation:

» EPEI Revised

» Variable Lead Time
Additionaly, the following tool bar buttons are unavailable because stale data would cause the
results of those actionsto be inaccurate:

- Simulation

 Audit Report

 Reconcile/Print Cards

Note Recalculation Modeis also disabled while the workbench contains stale data; you cannot
change the setting to Automatic until the datais recal culated.

Figure 5.6 summarizes how the Ul indicates that the workbench includes stale data.
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Fig. 5.6
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Workbench Data

Tables 5.2 through 5.5

describe the fields in the two kanban workbenches.

Process Master Data

Table 5.2
Process Master Data Fields

Field

Description

Available Time Per Day
(Current and Revised)

The system displays the available time for each work day, as defined in Kanban Process
Maintenance. If you revise the current value and save your changes, the system updates
that record.

Number of Resources
(Current and Revised)

The system displays the number of resources available to the process, as defined in
Kanban Process Maintenance. If you revise the current value and save your changes, the
system updates that record.

Total Time Available Per

The system displays the current available time for each work day multiplied by the

Day (Current and Revised) | number of resources, as defined in Kanban Process Maintenance. If you update the
number of resources or the time available per day, the system calculates and displaysthe
revised total.

Uptime Percent (Current The system displays the percentage of the available time for each work day that the

and Revised) processis actually producing, as defined in Kanban Process Maintenance. If you revise

the current value and save your changes, the system updates that record.
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Field Description
Adjust Time Available per | These fields display on the Process Datatab only (not on the grid). They are directly
Day (Current and Revised) | associated with the Available Cycle and Setup Time Per Day field in the process grid.

- The Current value displays the value as it was when you entered the workbench. It is
initially the same asthe Available Cycle and Setup Time Per Day grid field. It updates
to match the revised value of that field when you save your changes.

- The Revised value is the same as Available Cycle and Setup Time Per Day. Any
changes automatically update Available Cycle and Setup Time Per Day.

Available Cycle and Setup
Time Per Day

The system displays the result of:

Available Time Per Day (Revised) * Uptime Percent (Revised) * Number of
Resources (Revised)

Total Cycle Time Per Day

The system displays the total of al individual cycle times multiplied by the daily
demand for the items produced by this process. When you modify values in the process
data grid, the system updates thisfield.

Total Fixed EPEI Setup
Time Per Day

The system displays the daily total setup time for items that have EPEI Auto setto Noin
Kanban Master Maintenance.

Available Setup Time Per
Day

The system displays the result of:

Total Time Available Per Day (Revised) — Total Cycle Time Per Day — Total
Fixed EPEI Setup Time per Day

Total Setup Time Per
Interval

The system displaysthe total of all individual setup times for the items produced by this
process that have EPEI Auto set to Yes. When you modify values in the process data
grid, the system updates thisfield.

Intervals per Day

Thisisthe number of times all setups can be performed each day. The system displays
the result of:

Available Setup Time Per Day / Total Setup Time Per Interval

EPEI (Current)

The system displays the process every-part-every interval (EPEI) value from Kanban
Master Maintenance. Thisisthetimeinterval during which all parts produced by this
process can be made while still meeting demand. EPEI is expressed in the interval
defined in Kanban Process Maintenance. For example, when you choose Days as the
interval, an EPEI of 1 means that the process can produce each part every day.

Minimum Process EPEI
(Current and Revised)

The system displays the minimum process EPEI defined in Kanban Process
Maintenance. If you revise this value and save your changes, the system updates that
record.

EPEI (Calculated)

The system displays the EPEI value initialy calculated by the workbench. If thevalueis
negative, an error message displays.

EPEI (Revised)

The system displays the updated EPEI value. If the calculated EPEI islessthan the value
of Minimum Process EPEI (Revised), the system sets EPEI (Revised) to that value.

Lead TimeMethod (Current
and Revised)

The system displays the process item lead time cal culation method defined in Kanban
Process Maintenance. If you revise thisfield, the system updates the Variable Lead Time
field in the Sizing Data grid based on the new method. When you save your changes, the
Kanban Process Maintenance record is updated. Valid values are:
- Variable. Default the value of Lead Time to Replenishment Time (Revised).
Replenishment Time (Revised) cannot be updated.
- Fixed. Default the value of Replenishment Time (Current) to Replenishment Time
(Revised).

Item Count

The system displays the number of items produced by this process, as defined in Kanban
Master Maintenance or Kanban Process Maintenance.

Table 5.2 — Process Master Data Fields— (Page 2 of 3)
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Field

Description

Total Item Volume per Day

The system displays the total demand quantity of all the items produced by the process.
Thisis calculated as the sum of the valuesin the Daily Demand Total columnin the
process item data grid.

Takt Time per Unit The system displays the takt time for this process. Takt time is the time in which the
process must produce one unit in order to match the rate of demand. It is calculated as:
Available Cycle and Setup Time per Day / Total Iltem Volume per Day
Pitch Time The system displays the Pitch Interval value specified in Kanban Process Maintenance.

Pitch Quantity and UM

The system displays the pitch quantity and unit of measure specified in Kanban Process
Maintenance. If an individual item is defined in adifferent UM, the conversion factor
displaysin the last column of the process item data grid.

Process Function

The system displays the process function specified in Kanban Process Maintenance.
Processes can be defined as standard, pacemaker, or FIFO processes.

Load Limit Percent

The system displays the load limit specified in Kanban Process Maintenance. If you
revise the current value and save your changes, the system updates that record.

Load Limit Time Per Day

The system displays the total time represented by the specified load limit percent,
calculated as:

(Total Cycle Time Per Day + Available Setup Time Per Day) * Load Limit
Percent

Current Load Percent

The system displays the percentage of total time available represented by the time
required to produce this process item. It is calculated as:

Current Load Time / Total Time Available Per Day (Current)

Current Load Time Per Day

The system displays the total amount of time needed each day to set up and run the
current daily demand for this process or for all itemsin the process. If thisis greater than
the value of Load Limit Time or Total Time Available Per Day, the system displays a
warning message.

If either Order Quantity (Revised) in the sizing data grid or EPEI (Revised) is 0, the
system uses 0 in the Current Load Time cal culation.

Days Per Week The system displays the number of daysin a standard work week. These are days with

any number of hours assigned to at least one shift in Process Shift Maintenance.
Number of ChangeoversPer | The system displays the number of times the process can be set up each week, calculated
Week as.

(SUM (Revised Item EPEI * Daily Demand / Revised Order Quantity)) *
Days Per Week / Revised Process EPEI

Changeover Hours Per
Week

The system displays the total time required for setup each week, calculated as:

(SUM (Item Setup Time * Daily Demand / Revised Order Quantity)) * Days
Per Week

Percent Changeover in
Operating Cycle

The system displays the percentage of total |oad time represented by changeover time,
calculated as:

SUM (Revised EPEI for process / Revised EPEI for item) * Setup Time in
seconds / (Total Time Available Per Day in seconds * Revised EPEI for
process)
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Process Detail Data

Table 5.3
Process Detail Data Fields

Field

Description

Item Display only. Thisfield displays the identifier for a kanban item.

Step Display only. If aprocess step is defined for thisitem in Kanban Master Maintenance, it
displays here.

Process UM Display only. The system displays the item unit of measure specified in Item Master

Maintenance. If thisis not the same as the pitch UM defined in Kanban Process
Maintenance, the system displays the conversion factor.

Minimum ltem EPEI
(Current and Revised)

The system displays the minimum item EPEI specified for the loop in Kanban Master
Maintenance. When EPEI Automatic (Revised) is Yes, the system sets the item EPEI
(Revised) to either the value of the EPEI (Revised) field in the process data frame or
Minimum Item EPEI (Revised), whichever isgreater. If you update Minimum Item EPEI
(Revised) and save your changes, the system updates the corresponding valuein Kanban
Master Maintenance.

EPEI (Current and Revised)

When EPEI Automatic (Revised) is Yes, the system displays the calculated process
EPEI. When it is No, the system displays the reference value entered for the item in
Kanban Process Maintenance. Based on whether you change the value of EPEI
Automatic (Revised), you can either update the manual entry here or have the system
automatically update the field based on the process EPEI.

EPEI Automatic (Current
and Revised)

The system displays the EPEI Automatic setting specified for the item in Kanban Master
Maintenance. This setting determines whether the system uses information for thisitem
when calculating process EPEI. When it is No, the setup timeis fixed and is removed
from the calculation of the time available for changeover during EPEI calculation. You
can enter EPEI manually as areference value. If you change it, the system updates the
process EPEI, either including or excluding the item based on the new setting.
Additionally, the system updates the Kanban Master Maintenance record when you save
your changes.

Setup Time (Current and
Revised)

The system displays the setup time for the item from the Kanban Process Maintenance
record. If you change this number and click Save Kanban Data, the system updates that
record with the value of Setup Time (Revised).

Cycle Time (Current and
Revised)

The system displays the cycle time for the item from the Kanban Process Maintenance
record. If you change this number and click Save Kanban Data, the system updates that
record with the value of Cycle Time (Revised).

Yield (Current and Revised)

The system displays the item yield percentage from the Kanban Process Maintenance
record. If you change this number and click Save Kanban Data, the system updates that
record with the value of Yield (Revised).

Yielded Daily Demand
Total

Display only. Calculated as:

Daily Demand (Revised) / Yield (Revised)

Cycle Time Total

The system displays the total cycle time for the quantity daily demand, calculated as:

Yielded Daily Demand Total * Cycle Time (Revised)

If you update either Daily Demand (Revised) in the sizing data grid or Cycle Time
(Revised), the system updates Cycle Time Total.

Conversion Factor to Pitch
UM

Display only. When the item unit of measure defined in Item Master Maintenance is not
the same as the pitch UM specified in Kanban Process Maintenance, the system displays
the conversion factor. If the units are the same, the field defaults to 1.0.

Table 5.3 — Process Detail Data Fields —
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Sizing Data
Table 5.4
Sizing Data Fields

Field Description

Item Display only. Thisfield displays the identifier for a kanban item.

Step Display only. If aprocess step is defined for thisitem in Kanban Master Maintenance, it
displays here.

Source Type Display only. Thisfield indicates whether the source of thisitem, defined in Kanban
Master Maintenance, is a supplier, an inventory supermarket, or a manufacturing
process.

Source Site Display only. Thisfield displays the site where source process or supermarket is located.

Source Display only. Thisfield displays the source of the item, defined in Kanban Master
Maintenance. Depending on the source type, it can be a supplier address code, a
supermarket |D, or a kanban process ID.

Supermarket Site Display only. Thisfield displays the site where the kanban supermarket is located.

Supermarket Display only. Thisfield displays the supermarket |D associated with the item in Kanban

Master Maintenance.

Daily Demand (Current and
Revised)

The system displays the current average daily demand for this item. It defaults from the
item detail in Kanban Master Maintenance, where it is either entered manually or
calculated using Average Demand Calculation. If you modify it in the Revised field and
save your changes, the system updates the item detail and sets the Demand Modified
field to Yesin Kanban Master Maintenance.

Daily Demand UM

Display only. The system displays the item unit of measure specified in Item Master
Maintenance.

Demand Percent (Current

The system displays the current Demand Percent val ue specified in Kanban Master

and Revised) Maintenance. If anitem is supplied to more than one supermarket, thisfield indicates the
percentage of total demand represented by thisloop. If you modify it inthe Revised field
and save your changes, the system updates the Kanban Master Maintenance value.

Variable Lead Time The system displays the variable lead time for kanban items. The value depends on the

method used for selecting information in Kanban Workbench.

When you select kanban loops by specifying a source site and process in the Selection
Criteriaframe, the system cal culates variable item lead time as the sum of the setup and
cycle timesfor the order quantity of all other items produced by the process, plus the
setup and cycle time for one kanban quantity of the item itself. Thistotal is divided by
the number of resources available to the process. When Lead Time Method (Revised) is
Variable, the system defaults the calculated value to the Replenishment Time (Revised)
field. When Lead Time Method (Revised) is Fixed, Replenishment Time (Revised)
defaults from Replenishment Time (Current).

When you select loops by item, supermarket, or site/source rather than by process, the
system sets Variable Lead Time to 0 (zero). Replenishment Time (Revised) defaults
from Replenishment Time (Current) regardless of the lead time cal cul ation method.
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Field

Description

Internal Hours Per Day

If Available Time Per Day (Current), which isthe available time in Kanban Process
Maintenance, in Kanban Sizing Workbench is not zero, Available Time Per Day
(Revised) should equal Available Time Per Day (Current).

If Source Typeis Process and Available Time Per Day (Current) is zero, Available Time
Per Day (Revised) is determined by the following steps:

1. The system searches for arecord in Process Shift Maintenance matching the site and
process. If one exists, the defined shift hours will be used.

2. If no record matching site and process exists, the system looks for arecord defined for
the same site with no process specified. If one exists, the defined shift hourswill be used.

3. If no record matches the site, the system determines whether a site calendar existsin
Calendar Maintenance. If it does, the calendar hours will be used.

4. If no calendar is defined for that site, the system looks for arecord with blank site and
blank process in Process Shift Maintenance. If one exists, the defined shift hours will be
used.

5. If no matching record isfound in Process Shift Maintenance, the system will use the
working hours defined in the domain calendar:
- Available Time Per Day (Revised) = SUM (working hours of this month) / number of
working day:
- Internal Hours Per Day = Available Time per day (Revised)
If Source Typeis Supplier, Internal Hours Per Day = 24.

If Source Typeis Inventory, Internal Hours Per Day is calculated as the Daily time
available for 1 week by summing up the total hours scheduled on work days/ number of
work daysin the site calendar. If no site calendar is defined, the system uses the domain
calendar.

External Hours Per Day

This should always equal 24.

Replenishment Time
(Current and Revised)

Note The “Current” value
displays as Replenishment
Lead Time on the Order
Point Data tab.

The system displays the total time between recognizing that an item should be reordered
and having the item available for use. The current value defaults from the item detail in
Kanban Master Maintenance. The default revised value is determined by the Variable
Lead Time field. When you save your changes, the system updates the Replenishment
Timefield in Kanban Master Maintenance based on the revised value.

Fixed Interval Time

Display only. Thisisthe amount of time that elapses before the system checks for empty
cards for thisloop and determines whether the total number of empty cards has reached
the order quantity. When Accumulator Typeis set to Timein the Card Control Detail
Frame of Kanban Master Maintenance, this field displays the value of Accumulator
Interval. When Accumulator Typeis Schedule, the field is set to the longest time
between any two scheduled intervals. When Accumulator Type is Quantity, no Fixed
Interval Timeis displayed.

Internal FIFO Time
(Current and Revised)

The system displays the time that the item spends in processes defined asfirst-in, first-
out lanes. The current value defaults from the item detail in Kanban Master
Maintenance. If you modify the Revised field and save your changes, the system updates
that record.

External FIFO Time
(Current and Revised)

The system displays the time that the item spends in external FIFO processes such as
subcontract operations. The current val ue defaults from theitem detail in Kanban Master
Maintenance. If you modify the Revised field and save your changes, the system updates
that record.

Table 5.4 — Szing Data Fields— (Page 2 of 6)
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Field

Description

Internal Total Lead Time

Display only. Calculated as:

- Process and inventory loops. Replenishment Time (Revised) + Fixed Interval Time +
Internal FIFO Time (Revised)

- Supplier loops: Same as Internal FIFO Time (Revised)

External Total Lead Time

External Total Lead Time. Display only. Calculated as:
- Process and inventory loops: Same as External FIFO Time (Revised)

- Supplier loops: Replenishment Time (Revised) + Fixed Interval Time + External
FIFO Time (Revised)

Lead Time (Days)

Display only. For process loops, calculated as:

Internal Total Lead Time / Internal Hours Per Day + External Total Lead
Time / (24 * 60 * 60)

For supplier loops, thisis assumed to be 24 hours. For loops supplied by a supermarket,
it is based on site calendar data.

Demand During Lead Time

Display only. Calculated as:

Daily Demand (Revised) * Lead Time (Days)

Safety Days (Current and
Revised)

Thisisthe number of days of demand to be used as the basis of determining safety stock
for thisitem. It defaults from the Supermarket Item Detail frame of Kanban Master
Maintenance. If you update it, the system recal cul ates the value of Demand During
Safety Time. When you click Save Kanban Data, the system updates the Kanban Master
Maintenance record.

Demand During Safety
Time

Display only. Calculated as:

Daily Demand (Revised) * Safety Days (Revised)

Safety Stock (Current and
Revised)

Thisisthe quantity of safety stock maintained at the kanban supermarket. It defaults
from the Supermarket Item Detail frame of Kanban Master Maintenance. When you
change thisfield and click Save Kanban Data, the system updates the Kanban Master
Maintenance record.

Total Safety Stock Plus
Safety Time

Display only. Calculated as:

Demand During Safety Time + Safety Stock (Revised)

The system updates the loop record in the database with this value when you click Save
Kanban Data. Although the value does not display in Kanban Master Maintenance, it is
included in the information available to Kanban Visualization.

Variability Factor (Current
and Revised)

Thisisafactor that can be applied to the supermarket buffer quantity to account for such
things as seasonal demand. It defaults from the Supermarket Item Detail frame of
Kanban Master Maintenance. When you change this field and click Save Kanban Data,
the system updates the Kanban Master Maintenance record.

Order Point (Current)

Thisisthe supermarket inventory level at which areplenishment order is signaled to the
supplying process. It defaultsfrom the Supermarket Item Detail frame of Kanban Master
Maintenance.
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Field

Description

Order Point (Preliminary)

Display only. Thisisthe supermarket inventory level at which the supplying processis
signaled to replenish the stock.

When the source type is Supplier or Inventory, thisis equal to Order Quantity (Current)
When the source type is Process and it is non-pacemaker, thisis calculated as:

Daily Demand * EPEI
When the source typeis Process, it is a pacemaker, EPEI Autois Yes, EPEI = 0, and
Minimum EPEI = 0, it isaso calculated as:

Daily Demand * EPEI
Under all other conditions, the field is set to O.

EPE Interval

Display only. When Type is Process, the system displays the value of EPEI (Revised)
from the process data grid. Otherwise, the system sets thisfield to blank. EPEI
calculations are most significant when you are sizing kanbans and supermarkets for all
the itemsin a process.

Order Quantity (Current)

Thisisthe number of units the supplying source will produce at any onetime. It defaults
from the Card Control Detail frame of Kanban Master Maintenance.

Order Quantity
(Preliminary)

Use of thisfield depends on the source of the kanban loop:

- For pacemaker processes, the field defaults from Order Quantity (Current) and can be
updated.

- For non-pacemaker processes, the field is calculated by the workbench. It cannot be
updated.

- For loopswith asource type of supplier or inventory, the field defaultsto 1 and can be
updated.

Pack Quantity

Display only. Defaults from the supermarket item detail specified in Kanban Master
Maintenance.

Packs per Kanban (Current
and Revised)

Can be updated. The default value is calculated by dividing the kanban quantity
specified in Kanban Master Maintenance by the pack quantity. If you changeit, the
system updates Kanban Quantity (Revised). When you click Save Kanban Data, the
system updates the fields in Kanban Master Maintenance.

Kanban Quantity (Current
and Revised)

Note Kanban Quantity
(Revised) displaysas Round
Up By Kanban Quantity on
the Order Point tab.

Display only. The current value defaults from the Card Tracking Control framein
Kanban Master Maintenance. The revised valueis set to:

Pack Quantity * Packs per Kanban (Revised)

Card Reporting

Note This displays as
Adjustment Card Reporting
on the Order Point Data tab.

Can be updated. The field defaults from Kanban Master Maintenance. If you modify it
and save your changes, the system updates the loop record. Valid values are:

- Standard. This kanban is reported as empty when the first piece is removed from the
container. This has no effect on the order point.

- Add. Thiskanban is not reported as empty until the last piece is removed from the
container. The system increases Order Point (Revised) by the value of Kanban
Quantity (Revised).

- Remove. To prevent the number of kanbans required from being overstated by a
kanban quantity in loops that should require only one card, the system reduces the
Standard calculation by one card.

When thisfield is Add or Remove, the value of Fractional Kanban can result in alogical
inconsistency that causes Order Point (Revised) to equal zero. In this case, the system

displays awarning message.
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Field

Description

Fractional Kanban

Can be updated. The field defaults from Kanban Master Maintenance. If you modify it
and save your changes, the system updates the loop record. Valid values cannot be more
than 0.99 or less than 0.

This setting lets you control the point at which the system automatically sizesaloop with
asecond card when it might more logically have only one. The system uses the
following logic:

- If Order Quantity (Preliminary) and Order Point (Preliminary) are both greater than
zero but less than Kanban Quantity (Revised), and Order Quantity (Preliminary)
divided by Kanban Quantity (Revised) islessthan or equal to Fractional Kanban, the
system sets Order Quantity (Revised) to O.

- If Order Point (Preliminary) divided by Kanban Quantity (Revised) is greater than
Fractional Kanban, the system sets Order Quantity (Revised) to Kanban Quantity
(Revised).

Order Point (Revised)

Display only. The field initially defaults from the Order Point field in Kanban Master
Maintenance. The system updates the value based on sizing calculations. Thefield is
automatically rounded up to an integer multiple of Kanban Quantity (Revised).

Order Point (Revised) in
Kanbans

Display only. Calculated as:

Order Point (Revised) / Kanban Quantity (Revised)

Order Quantity Multiplein
Kanbans (Current and
Revised)

The system displays the value of Order Quantity Multiple from Kanban Master
Maintenance. If you modify the Revised field and save your changes, the system updates
that record. When this value is greater than 0, the system increases Order Quantity
(Revised) until it isamultiple of thisvalue. Any quantity changes occur after the system
makes adjustments based on card reporting and fractional kanban logic.

Order Quantity (Revised)

Display only. Calculated as Order Quantity (Preliminary) rounded up to be an integer
multiple of Kanban Quantity (Revised). When you save your changes, the system
modifies the Card Tracking Control frame in Kanban Master Maintenance. This value
can be affected by fractional kanban and card reporting settings.

Order Quantity (Revised) in
Kanbans

Display only. Calculated as:

Order Quantity (Revised) / Kanban Quantity (Revised)

Maximum Buffer Size
(Current and Revised)

Display only. Current value defaults from the Buffer Maximum field in Kanban Master
Maintenance. Revised valueis calculated as:
Order Point (Revised) + Order Quantity (Revised)

When you click Save Kanban Data, the system displays the revised value in the Buffer
Maximum field in Kanban Master Maintenance.

Number of Cards (Current
and Revised)

Display only. Current value defaults from the Number of Cardsfield in the Card
Tracking Control frame of Kanban Master Maintenance. Revised valueis calculated as:
Order Point (Revised) in Kanbans + Order Quantity (Revised) in Kanbans

When you click Save Kanban Data, the system displays the new value in the Number of
Cardsfield in the Card Tracking Control frame of Kanban Master Maintenance.

Number of Cards (Change)

Display only. Calculated as:

Number of Cards (Current) — Number of Cards (Revised)

Card Reconciliation

Can be updated. Defaults from Selection Criteriaframe. See “ Reconcile Cards’ on
page 137.
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Field Description

Run-Out Option Can be updated for loops supplied by a process. Thisfield defaults from Kanban Master
Maintenance. It is used to indicate that thisitem is typically made in a quantity large
enough to use the entire amount of a specified material regardless of the kanban quantity.
Valid values are Yes and No. If you modify thisfield and save your changes, the system
updates the loop record. Thisfield isfor reference only; it has no effect on workbench
calculations.

Other Run-Out Data Display only. The system displays several reference fields related to material run-ouit.
They default from the Kanban Item Master Maintenance record for the item/step.

Table 5.4 — Szing Data Fields — (Page 6 of 6)

Analyst Data

Analyst datais designed to help planners make decisions by providing summary-level information
about kanban loops. You can update the Average Inventory Calculation Method field to view the
effects of changing the method; all other fields are display only.

The columnsin the Analyst Data frame include standard identification data about each loop,
including the item, step, source type, source, supermarket, and site. Table 5.5 describes the
additional fields.

Table 5.5
Anayst Data Fields
Field Description
Actua Run Interval The system bases this cal culation on the value of Fixed Interval in the Sizing Dataframe.

When Fixed Interval is 0, the system divides Order Quantity (Revised) by Average Daily
Demand and displays theresult in Actual Run Interval. When Fixed Interval is greater
than 0, the system compares Order Quantity (Revised) with Fixed Interval multiplied by
Average Daily Demand and determines the value of Actual Run Interval asfollows:

« When Order Quantity (Revised) is greater, divide Order Quantity (Revised) by (Fixed
Interval * Daily Demand) and round up to the next whole number. Multiply by Fixed
Interval and display result in Actual Run Interval.

« When (Fixed Interval * Daily Demand) is greater, display Fixed Interval in Actual
Run Interval.

The system displays Actual Run Interval based on the EPEI display option for the
process.

Cost Allocation Percent The system displays the percentage of the overall item cost allocated to thisloop in
Kanban Item Master Maintenance.

Kanban Item Cost The system calculates this value by multiplying the item master cost for the cost set
specified in the Process Option Panel by Cost Allocation Percent. Thisfield displaysin
the base currency, which is shown in the column heading.

Table 5.5 — Analyst Data Fields— (Page 1 of 3)
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Field

Description

Average Inventory
Calculation Method

Thisis the method the system uses for calculating average inventory for a kanban loop.
It defaults from Kanban Master Maintenance. If you change it to view the effects of a
different calculation method and save your changes, the system updates the loop record.
The following methods are available.

- Standard. Average inventory is calculated as follows:

If Order Quantity is greater than 0, then Average Inventory = (Order
Quantity * 0.5) + (Average Daily Demand * FIFO Time) + Safety Stock +
Container Size Safety Stock

If Order Quantity is 0, then Average Inventory = ((Fixed Interval Time *
Average Daily Demand) * 0.5) + (Average Daily Demand * FIFO Time) +
Safety Stock + Container Size Safety Stock

If Order Quantity and Fixed Interval are both 0, then Average Inventory =
(Kanban Quantity * 0.5) + (Average Daily Demand * FIFO Time) + Safety
Stock + Container Size Safety Stock

- Mfgl. Averageinventory is calculated as follows:

1/4 * (3 * Order Quantity Revised + Average Daily Demand * Run Time in
Days) + Total Safety Stock Units + ((FIFO Time in Days * Average Daily
Demand) rounded up to the kanban quantity) + Container Size Safety Stock

In this calculation, Run Time in Days = (Loop Order Quantity Revised *
Cycle Time) / Process Time in a Day + (Item Setup Time / Process Time in
a Day)

Note: Method Mfgl is designed for loops that have Source Type set to Process.

Average Inventory Units

The system displays the average inventory level based on the specified calculation
method, including the unit of measure from Item Master Maintenance.

Average Days of Supply

The system cal cul ates the number of days of demand that can be met out of inventory by
dividing Average Inventory Units by the value of Daily Demand (Revised) from the
sizing data frame.

Average Inventory Value

The system calculates the base-currency value of the average inventory quantity by
multiplying Average Inventory Units by Kanban Item Cost.

FIFO Stock

The system calculates the average amount of inventory that isin production at afirst-in,
first-out (FIFO) process:

FiFO Stock = FIFO Time In Days * Daily Demand

where:

FIFO Time in Days = (External FIFO/day) + (Internal FIFO / Internal Hours
Per Day [using Available Time Per Day when source type is Process]

Run Time Days

The system calculates this value as follows:

Run Time Days = (Revised Order Quantity * Revised Cycle Time) / Revised
Total Time Available Per Day + (Revised Setup Time / Revised Total Time
Available Per Day)

Thisfield isrelevant only to loops supplied by a process. It is set to O for other source
types.

Total Safety Stock plus
Safety Time

The system displays the safety stock for the item from the Sizing Data frame.
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Field Description

Container Size Safety Stock | The system displays the amount of safety stock that results from the container size. For
example, sizing calculations that round up to a container size may result in additional
inventory that should be considered safety stock. Thisfield is calculated using values
from the sizing data frame:

Container Size Safety Stock = Order Point (Revised) — Order Point
(Preliminary)

Safety Factor Percent - For process loops on Kanban Sizing Workbench:

Safety Factor Percent = ((Total Safety Stock Plus Safety Time + Container
Size Safety Stock) / (Daily Demand (Revised) * max ((Fixed Interval Time/
Standard Hours per Day), EPE Interval in days or 1))) * 100

- For process |oops on Kanban Process Workbench:

Safety Factor Percent = ((Total Safety Stock Plus Safety Time + Container
Size Safety Stock) / (EPE Interval * Daily Demand (Revised)) + (1 - Current
Load Percent) / Current Load Percent) * 100

- For supplier and inventory loops on both workbenches:
Safety Factor Percent = ((Total Safety Stock Plus Safety Time + Container

Size Safety Stock) / (Daily Demand (Revised) * max ((Fixed Interval Time/
Standard Hours per Day), 1))) * 100

Total Safety Stock Value The system cal cul ates the base-currency value of the safety stock by adding Total Safety
Stock Plus Safety Time to Container Size Safety Stock and multiplying the result by
Kanban Item Cost.

Total Cycle Time/Day For loops with a source type of Process, the system displays the result of multiplying
(theoretical) Daily Demand (Revised) by Cycle Time (Revised).

For other source types, thisfield is0.

Setup Time Per Standard For loops with a source type of Process, the system displays the result of dividing EPEI
EPEI (Revised) for the process by the actual Run Interval.

For other source types, thisfield is 0.

Setup Time Per Day For loops with a source type of Process, the system displays the result of dividing Setup
Time Per Standard EPEI by EPEI (Revised) for the process, then multiplying by Total
Time Available Per Day (Revised). Both EPEI-related values are converted to days
before this calculation.

For other source types, thisfield isO.

Load Percent The system displays the load percentage of total available time represented by the
individual processitem. It uses the following calculation:

Item Total Cycle Time/Day (Theoretical) + Item Setup Time Per Day / Total
Cycle Time/Day (Theoretical) for all process items + Setup Time Per Day for
all process items

Table 5.5 — Analyst Data Fields— (Page 3 of 3)
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Chapter 6

Managing Kanban Cards

This chapter includes information on how to create, print, and maintain kanban cards.

Introduction to Card Management 158
Describes which programs are on the Card Management Menu (17.3).

Create or Regenerate Cards 158
Describes why and how to use Kanban Card Create (17.3.12).

Maintain Cards 159
Explains how kanban cards can be edited and maintained using Kanban Card Maintenance
(17.3.1) or Kanban Multi-Card Maintenance (17.3.2).

Print Cards 166
Illustrates how to print kanban cards singly or in specified ranges.

Manage Kanban Loops 167
Explains how Kanban Card Management (17.3.16) can be used to manage multiple loops.
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Introduction to Card Management

Use programs on the Card Management Menu (17.3) to:
« Create cardsfor a newly sized loop.
 Regenerate cards for an existing loop when card data has changed.

» Maintain data on existing cards; for example, you can change card status, as well as activate or
inactivate cards, or define limited-use cards for special purposes such as building initia
supermarket inventory. See “Limited-Use Cards’ on page 62.

« Print new cards, or reprint existing cards when they have been reactivated, lost, or damaged.

« Manage one or more loops by analyzing and optionally implementing system-generated
recommendations to bring loops back into conformance with optimum sizing. You can also
add or remove a specified number of cards from multiple loops, as well as deleting inactive
cards.

Create or Regenerate Cards

Use Kanban Card Create (17.3.12) to:

« Create kanban cards for anew loop that has been manually sized by entering the number of
cards and quantity per card in Kanban Master Maintenance (17.1.4).

« Create cards for aloop that has been sized using the kanban workbenches.

Important Although kanban sizing activities determine how many cards are needed to support a
loop, the system does not actually create the cards. You must use this program to create them.

 Regenerate a new set of cards when loop information has been changed, making the
information on the existing cards out of date.

- Add alimited-use card to aloop that has already had the required number of cards created,
then use Kanban Card Maintenance (17.3.1) to set limited-use parameters.

Note You aso can use Kanban Multi-Card Maintenance (17.3.2) to create, define, and print
one or more limited-use cards with a single application. See “Multiple-Card Maintenance” on
page 164.

In theinitial frame, enter data to identify the loop for which cards will be created. You aso can
enter an item number and use next/previous processing to scroll through all the loops defined for
the item. The system displays values from the Source Master Data frame in Kanban Master
Maintenance.

Fig. 6.1
Kanban Card Create (17.3.12)
< &
Kanban Card Create: Go To- ACTIONS -~
Item: TT-500 EA  wiring harness, basic Stepi o
SM Site: 10000 Supermarket: FG Source Type: Process
Source Master Data
The system Source Site! 10000 Process: M100 wiring eqpt
indicates Start Operation: End Operation: 3994 Use FIFO: 7
whether |00p Kanban Cards
data has Regenerate Required: |L Regenerate Cards:“_.‘
Changed. Phase-Out Method: Close
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For loops that have already had cards created, the system determines whether cards need to be
regenerated, depending on whether loop information has changed. Regenerate Required is set to
Yes when the kanban quantity, source, bill of materials (BOM), or routing has changed.

The system displays the phase-out method specified in Kanban Control. When cards are
regenerated, this determines whether the old cards are inactivated immediately or have their active
status set to Close. See “Phase-Out Method” on page 82.

Note You can prevent the system from recording cards for loops that require regeneration using
the Regeneration Enforcement setting in Kanban Master Maintenance. See “ Regeneration
Enforcement” on page 85.

For new loops, the system displays the number of replenishment and move cards from Kanban
Master Maintenance. These values are either entered manually or updated automatically based on
calculations in the kanban workbenches or other programs that perform resizing.

After creating or regenerating cards, you can optionally print them using this program. Otherwise,
you can use Kanban Card Print or Kanban Multi-Card Print.

Note If you print cards using this program, the system prints all active cardsfor theloop that have
not yet been printed—not just those created or regenerated in the current session.

Maintain Cards

Use either Kanban Card Maintenance or Kanban Multi-Card Maintenance to change or specify the
following card attributes:

« Active status and active code

« For limited-use cards, the number of cycles or active date range

« For move cards, the point-of-use (POU) reference

« For authorized replenishment cards, the authorization date and time
» The card status

- Settings to control whether acard is available for auto-print or can be selected for dispatch list
processing

 The quantities recorded as acceptable and scrapped the last time the card was processed

« Other reference data, such as the system-calculated due date

Kanban Multi-Card Maintenance also lets you:
- Create new cards for aloop
« Print selected cards

Note Additional menu programs are available to activate, inactivate, or close an individua card.
See “ Single-Function Programs’ on page 164.

Single-Card Maintenance

Use Kanban Card Maintenance (17.3.1) to update data associated with a single kanban card. You
must know the kanban ID of the card, or scan the card using a barcode reader.
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You can use Kanban Card Status Report (17.3.13) to identify the kanban IDs of all the cardsin a

loop.

Fig. 6.2

Kanban Card Maintenance (17.3.1), First Frame

Kanban Gard Maintenance: Go To - ACTIONS

Kanban ID: 49

Item Number: TT-500
SM Site: 10000
Source Type: Process
Source: M100
8OM Code: TT-500
Card Type: Repl

wiring harness, basic
Supermarket 1D: FG
Source Site: 10000
PO Mumber:
Routing Code: TT-500
Replenishment Card
Kanban Quantity: 50.0 Container Capacity: 25,0
Accum Type: Quantity Order Quantity
00:00:00 Current FIFO:

Step: 0

Active Code: Active
Cycles Used: 0

Active End:

Authorized: 05/23/2007

Card Status: Auth

UM: E&

07:16:27

Some fields can
be updated,
depending on
card type,
status, and
active code.

When you enter avalid kanban ID and click Next, the system displays an initial screen of loop and
card data. You can update the Active field as needed. Other fields can be edited based on such

factors as the type of card.

Active. Specify whether this card is available for use in this kanban loop.

When Active is No, the card cannot be recorded using programs on the Kanban Transactions
menu, and the item quantity the card representsis not included in system kanban and

supermarket sizing calculations.

When they are created, the default setting for new cardsis Yes. However, if aloop hastoo
many cards, you can inactivate individual cards, either permanently or temporarily. For
example, if the result of running aworkbench simulation indicates that current demand can be
met more effectively by fewer kanbans, you can inactivate the recommended number of cards.
If subsequent demand increases require more kanbans, you can reset the field to Yeson as

many additional cards as needed.

Cards can be automatically inactivated during card reconciliation if the system determines that
they are no longer needed to support the optimum loop size. See “Card Reconciliation” on

page 69.

When Active Codeis Cycles or Period, the system bases the active status on the number of

times a card has been used or the specified active dates.
Thisfield must be No for you to delete the card.

Note You cannot reactivate a card for aloop that has had modifications made to the kanban
guantity, source, bill of materials (BOM), or routing since the card was inactivated. You must
use Kanban Card Create to regenerate the cards for the loop.

Active Code. When Activeis Yes, optionally update the code associated with the active status
of this card:

- Active: The card can be recorded using programs on the Kanban Transactions menu. The
system automatically sets thisvalue when Activeis Yes.

- Inactive: The card has been inactivated. When you set Activeto No, the system
automatically sets Active Codeto Inactive.

M QAD



Managing Kanban Cards 161

 Close: A full card can be recorded for one more cycle. The next time it is consumed, the
system automatically inactivates it. If the card is empty, it can be filled once more; then it
isinactivated the next time it is consumed.

 Cycles: The card can go through the number of fill/consume cycles specified in Cycles.
After completing those cycles, it is automatically inactivated. The system displays the
current usagein Cycles Used.

« Period: The card is active only between the dates specified in Active Start and Active End.
The system automatically inactivates it the first time it completes afill/consume cycle
after the end of the range.

Use the Cycles and Period settings, along with the appropriate associated values, to define a
limited-use card.

Cycles. Enter the number of cycles for which this limited-use card is active. The default is 1.

Each time the card goes through a fill/consume cycle, the system increments the Cycles Used
field by 1. When all the specified cycles are used, Active is automatically set to No, and you
can no longer record the card using programs on the Kanban Transactions menu.

Note You can accessthisfield only when Active Codeis Cycles.

Active Start/End. Enter the range of dates over which this limited-use card is active. The
default isthe current date.

Note You can access these fields only when Active Code is Period.

POU Reference. Optionally enter or modify a point-of-use reference associated with a kanban
move card. For instance, this can be the location code representing where the items are used.

You aso can assign a POU reference value to a move card when you record it using Kanban
Consume/Post (17.6.1).

Authorized. Optionally update the system-defined date and time when this card most recently
authorized production.

These fields can be updated only for replenishment cards with a card status of Authorized.

Card Status. Optionally update the current status of this kanban card.

Based on the program used to record a card, the system assigns a status code to the card, either
when it isrecorded or asaresult of an automated process. Valid values are:

« EmptyAcc (Empty Accumulate): Kanban Consume/Post assigns this status based on the
accumulator type for the loop defined in Kanban Master Maintenance. The card is
awaiting evaluation by Accumulator Monitor based on quantity, time, or schedule
parameters. When the total quantity represented by all the cards with this status reaches
the order quantity, the system automatically changes the status of the cards to Authorized.
Empty Accumulate is the status assigned to new replenishment cards. They are then
analyzed by Accumulator Monitor to seeif they should be changed to Authorized.

 Auth (Authorized): Production isauthorized for the quantity shown on the card. Thisisthe
status code assigned to new move cards. Replenishment cards with this status can be
included on a dispatch list.

« Ack (Acknowledged): The supplying source has acknowledged receipt of a production
authorization. For example, when the item is provided by an externa supplier, this can
mean that the supplier has received a dispatch list that includes this card and the card has
been recorded using Kanban Acknowledge (17.6.3).
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« Shipped: The kanban amount has been produced and has left the supplying source; the
associated replenishment card has been recorded using Kanban Ship (17.6.4). For
example, when theitem is provided by an external supplier, the item has been produced
and isin-transit to the consuming destination. When the source is a manufacturing process
that includes a series of first-in, FIFO processes, this status indicates that the items have
completed the last FIFO process.

- Full: The kanban quantity has been produced and is ready to be consumed or, in atwo-
card system, moved to the point of use; the card has been recorded using Kanban
Fill/Receive (17.6.5).

« In FIFO (In FIFO Process): When the source is a manufacturing process that includes a
series of FIFO processes, this status indicates that the items are still under the control of
FIFO processes. This status is assigned when the card is recorded using Kanban Ship.
When the card is recorded after completing the last FIFO process, the system changes the
status to Shipped.

Note Intwo-card loops, the only valid status codes for move cards are Authorized and Full.
The second frame includes additional card data. Several fields are currently for reference only.
Fig. 6.3

Kanban Card Maintenance, Second Frame

v x
Kanban CGard Maintenance: Go To~ ACTIONS -

Kanhan ID: 49

Delivery Loc: |TT-STG Delivery Status Code:

Due Date: 0542372007 ¥ |07:16:27 Second ID:
auta Print: [ Dispatch Required: 00:00: 00

Comments: [] Dispatch ID:

Delivery Location. Specify an optional code representing the location where the kanbanitemis
delivered. Thisisfor reference only.

Delivery Status Code. Specify an optional status code associated with the shipment or delivery
of this kanban. Thisisfor reference only.

Due Date and Time. Optionally enter or modify the date when this kanban is due from the
supplying source.
The system calculates this date automatically when:

« Recording the card in Kanban Consume/Post resultsin card authorization.

 The card is recorded in Kanban Authorize.

« Accumulator Monitor changes the card status to Auth based on accumulator settings
defined in Kanban Master Maintenance.

 Card statusis changed to Auth in Kanban Card Maintenance or Kanban Multi-Card
Maintenance.

The date calculation is based on the source type for the loop.

If the source type is an external supplier, the system assumes a 24-hour clock in calculating
due dates.

It determines the due date on supplier loops by adding values specified in Kanban Master
Maintenance to the current date, as follows:
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Due Date = today’s date + Replenishment Time + Fixed Interval Time (for accumulator types Time or
Schedule) + FIFO Time External + FIFO Time Internal

If the source type is a manufacturing process or an inventory supermarket, the system bases
the date cal culation on the source site calendar.

It first calculates the total time required to fill the kanban as follows:

Total time = Replenishment Time + Fixed Interval Time (for accumulator types Time or Schedule) + FIFO
Time Internal (using site calendar) + FIFO Time External (using 24-hour clock)

Based on the site calendar, the system then determines how many days it will take using the
total time calcul ated:

Due Date = today + calculated number of days from above

Example The source site calendar specifies asingle shift that runs from 8 AM until 5 PM
Monday through Friday. If the card is authorized on Monday at 4 PM:

« If the total timeis 2 hours, the due date will be Tuesday.
o If thetotal timeis.5 hours, the due date will be Monday.
- If thetotal timeis 10 hours, the due date will be Wednesday.

Note The due date logic considers holidays defined in Holiday Maintenance when
calculating internal times—including dates available for delivery from external suppliers. For
example, if the calculated due date falls on a specified holiday, the due date/time is adjusted to
the start of the next business day. However, it does not adjust the standard amount of time
allowed the supplier. For example, if thetypical delivery timeis 3 days and acompany holiday
falls during that time frame, the system does not assume the supplier takes the holiday and
does not extend the time to 4 days to compensate.

Second Card ID. Enter an optional card identifier that can be used in addition to the system-
assigned kanban ID. Thisfield isfor reference only.

Auto Print. Specify whether this card can be selected for automatic printing by Kanban Multi-
Card Print.

This value can be updated automatically based on the current card status, as well asthe
associated Auto Print setting in either Kanban Control or Kanban Master Maintenance. Which
setting applies depends on the value of Use Control Prog Tran Setting in Kanban Master
Maintenance. See “Auto-Print” on page 124.

Qty Accepted. Enter the quantity that was considered acceptable for use when the card was
last shipped or received. The default value depends on the setting of Modify Inv Data for the
loop record in Kanban Master Maintenance:

Yes. The value entered when the card was last recorded in Kanban Ship or Kanban
Fill/Receive

No: The kanban quantity

When the loop record has a percentage specified in Maodify Inv Threshold, the system
calculates the difference between Qty Accepted and the kanban quantity as a percentage of the
kanban quantity. If the percentage is equal to or larger than the specified threshold, a warning
message displays.

Note The system calculation is based on an absolute value, so the threshold appliesto
recorded quantities both greater than and less than the kanban quantity.
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Qty Scrapped. For process |oops, enter the quantity that was considered not acceptable for use
when the card was last shipped or received. The default value depends on the setting of
Modify Inv Datafor the loop record in Kanban Master Maintenance:

Yes: The value entered when the card was last recorded in Kanban Ship or Kanban
Fill/Receive

No: 0 (zero)
Dispatch Required. Specify whether this card will be selected the next time Kanban Dispatch
List Processing is run with selection criteria that match the kanban [oop.

You can update thisfield only when Activeis Yes. Additionally, the card status must be one of
the following:

e Auth or Ack, for any kind of loop
 In FIFO, for process loops that include FIFO processes

If you change the value from Yes to No, the system sets the dispatch date and time to the
current date and time, and leaves the Dispatch ID field at its current value.

If you change it from No to Yes, the date, time, and dispatch ID are set to blank. The system
updates these fields next time the card is selected in Kanban Dispatch List Processing.

Dispatch ID. The system displays the system-generated batch number assigned when the card
was placed on a dispatch list.

Comments. Enter Yes to display a standard transaction comments screen for entering
comments that apply to this card.
All comments print at the bottom of the kanban card.

Single-Function Programs

Three additional programs let you perform single-function changes to individual cards by simply
entering the card number or scanning the barcode:

« Use Kanban Card Activate (17.3.8) to set Active to Yes on an inactive card and add the
kanban quantity to the working buffer.

« Use Kanban Card Deactivate (17.3.9) to set Activeto No on an active card and reduce the
working buffer by the kanban quantity.

» Use Kanban Card Close (17.3.10) to set Active Code to Close on an active card.

Multiple-Card Maintenance

Use Kanban Multi-Card Maintenance (17.3.2) to view all the cards in a specified loop and select
individual cards for update. You a so can create additional cards and print cards using the same
program.
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Fig. 6.4
Kanban Multi-Card Maintenance (17.3.2)

Kanban Multi-Card Maintena...

Kanban Multi-Card Maintenance: Go To - ACTIONS
Item: TT-500 EA  wiring harness, basic Step: 0
SM Site: 10000 Supermarket: FG Source Type: Process

Source Master Data

Source Site: 10000 Process: mM100 wiring egpt
Start Operation: 0 End Operation: 9999 Use FIFO: ¥
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In thefirst frame, identify the kanban loop. The system displays source master data from Kanban

Master Maintenance.

When you click Next, continuing navigation depends on the setting of Card Reconciliation in
Kanban Control (17.24). When that field is Yes, the frame shown in Figure 6.5 displays. This lets
you view the same kinds of card analysis data that is available in Kanban Card Management
(17.3.16). If you do not want to view analysis data, leave both fields set to No and click Next to

proceed. See “ Analyze Card Information” on page 169.

Fig. 6.5
Kanban Multi-Card Maintenance, Analyze Card Information Frame
Display dEpends —analyze Card Information
on Kanban Display Analysis and Recommendations:
Control Setting Display State Analysis:

The system next displays alist of al the cardsin the loop.

Note For two-card loops, the system prompts you to enter a card type:

 Enter Repl to view replenishment cards.
» Enter Move to view move cards.

Fig. 6.6
Kanban Multi-Card Maintenance, Kanban Cards Frame

Kanban Cards

Kanban ID Type Active Code Kanban Qty UM  Status
1 Repl ¥ Close 25.0 EA  Auth
2 Repl 7 Claose 25.0 EA  Auth
4 Repl = Close 25.0 EA  Auth
5 Repl = Close 25.0 EA  Auth
6 Repl ¥ Close 25.0 EA  Auth
7 Repl ~ Close 25.0 EA  Auth

Print

1| i | ) ] =

Select a card to display detailsin the bottom frame.

Fig. 6.7
Kanban Multi-Card Maintenance, Kanban Card Detail Frame

Kanban Card Detail

Kanban 1D: 1 Active; ¥ Active Code: Close
Print; I Cycles: 0 Cycles Used: o
Active Start: Active End: POU Reference:
Authorized: 05/22/2007 12:43:55 Card Status: auth
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You can update the same fields as in Kanban Card Maintenance. Additionally, you can:

 Create anew card for the loop by clearing the Card ID field and pressing Enter. The system
assigns the next available ID number and updates the working buffer by the kanban quantity.
Update the remaining fields as required.

« Set Print to Yesto print the card.

When you finish adding or editing card information and click Back from the Kanban Cards frame,
the system prompts you to print the cards that have Print set to Yes.

Note If no cards are selected for printing, this prompt does not display.

Print Cards

Two programs let you print either a single specified card or arange of cards:
+ Use Kanban Card Print (17.3.4) to enter akanban ID or scan asingle card for printing.

» Use Kanban Multi-Card Print (17.3.5) to select cards by ranges of selection criteria. For
example, you can print just the cards in one loop. You also can choose to print only one card
type—replenishment or move—for two-card loops, and limit the selection to:

- Active cards
« Cardsthat have not previously been printed
 Cardsthat are set to print automatically after specific kanban transactions are recorded.
See “ Auto-Print” on page 124.
Figure 6.8 shows an example of a printed kanban card.

Fig. 6.8
Sample Kanban Card Output

999991199999

Kanban ID:
Item Number:

229

22-120 CORD, POWER, USA

Rev:

Step:

Routing Code:
BOM Code:
Supermarket Site:
Supermarket ID:

Source Type:
Source Site:
Process:

Kanban Quantity:
Order Quantity:
Container Capacity:
Container Type:
Inventory Location:
Delivery Location:
Point Of Use Location:
Second Card ID:
Card Type:
Accumulator Type:
Print Date:

Active Code:
Cycles:
Active Start:

AA
20
Al00

30000
40000

Process
20000
M300

50.0
50.0
10

Rack
proc

Repl
Quantity

Production Plant
In-process materials

Main Fab
Fab3

EA
EA

Replenishment Card
Order Quantity

01/28/04 13:29:20

Active
0

Active End:
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Note Whether item and kanban 1D barcodes print on the card is determined by settingsin Kanban
Master Maintenance, which default from Kanban Control. See “ Print Kanban ID Barcode” on

page 78.

You aso can print newly created or reactivated cards directly from one of the following programs
when you use card reconciliation to synchronize the actual number of active cards with the
optimum number:

 Kanban Sizing Workbench
« Kanban Process Workbench
« Supermarket Workbench
 Kanban Card Management

See “Card Reconciliation” on page 69.

Manage Kanban Loops

Use Kanban Card Management (17.3.16) to manage multiple loops by:

- Analyzing and optionally implementing system-generated recommendations to create,
activate, close, or inactivate cards to reconcile the loops by bringing them into conformance
with optimum loop sizing

 Adding or removing afixed number of cards from each selected loop

- Deleting inactivated cards when they are no longer needed

 Adding new limited-use cards to compensate for cumulative receipt shortages resulting from
scrap

- Printing new or activated cards directly from this program

Most of the functions include an Update field. Set it to No to review the effects of the selection
criteria entered before actually updating the database.

To use the program, enter selection criteriato identify one or more kanban loops. Then choose the
function you want to perform on the selected loops. The system displays additional fields specific
to that function. After you finish, focus returns to the Function field; you can continue to use
additional card management features on the same loops without having to reenter selection
criteria.
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Fig. 6.9
Kanban Card Management (17.3.16)
Kanban Card Management
W GoTo v ¥ Actions *| L) Copy *| & Print 4] Preview
Supermarket Site: 10000 To 10000
Supermarket [D: FG To FG
Item Number. To
Step: a Tor 99399

Source Site: To:
Source: To
Karban Plarner

Source Type:

Funct\on: 1 Loop Analysis and Recommendations
2 &inalyze Card Information
3 ncrease Cards in Loop
4 Decrease Cards in Loop
5 Delete Inactive Cards

B K.anban Activity Recap

7 Process Accumulated Shortfall

The system maintains running totals of cards created, activated, closed, and inactivated during the
current session. When cards have been created or activated, use function 6, Kanban Activity
Recap, to print these cards before exiting. See “Printing Cards’ on page 172.

The following sections describe the available functions.

Loop Analysis and Recommendations

Use this function to view buffer and card information by status (active, inactive, and so on), as
well as recommendations for synchronizing the number of active cards with the system-
recommended maximum number of cards for each loop. This may require creating, activating,
closing, or inactivating cards. Optionally, you can have the system implement recommended
changes.

Note Thisfunction does not do kanban sizing; it only adjusts the number of cards used to support
existing buffers.

Fig. 6.10
Kanban Card Management, Loop Analysis and Recommendations Frame

Loop Analysis and Recommendations

Supermarket Site: 10000 To: 10000
Supermarket: To:
Item Mumber: TT-5005 To: TT-5005
Step: 0 To: 99999

Source Site: Toe
Source: To:
Kanban Planner:
Source Type:
Card Type:
Display Out of Synch Loops Only:
Update: [] Output:

Leave Update set to No to run the report in simulation mode so that you can review the proposed
changes. Change Update to Yes to have the system automatically adjust the number of cardsin
selected loops. When you update kanban loops, the output report includes alist of individual
kanban cards that were created, activated, closed, or inactivated. The simulation report does not
include card-level information.
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For reporting and analysis purposes, you can include |oops that the system considers to have the
correct number of active cards by setting Display Out of Synch Loops Only to No. When Updateis
Yes, the system does not modify these loops.

If additional cards are needed, the system uses the phase-in method specified in Kanban Control to
determineif inactive cards should be activated before new ones are created.

If fewer cards are needed, the system first checks the value of the Decrease at Consume field
specified for the loop in Kanban Master Maintenance.

« When Decrease at Consumeis Yes, the system does not inactivate or close cards as part of this
program, although inactivate and close recommendations display on the analysis report.
Instead, because of the logic associated with the Decrease at Consume field, the cards are
inactivated the next time they are recorded in Kanban Consume/Post. The system displays a
message to inform the user that the card should be physically removed from the loop.

« When the field is No, the system uses the phase-out method specified in Kanban Control to
determineif cards should be closed or inactivated.

As part of the analysis task, the system verifies that the kanban quantity on the card matches the
current kanban quantity for the loop. If it detects cards where thisis not true, it sets the Regenerate
Required field for the loop to Yes. When you run the program in update mode, this causes all
existing cards to be replaced by anew set of cards, regardless of the setting of Decrease at
Consume. The phase-out method specified in Kanban Control determines how the cards being
replaced are inactivated.

Analyze Card Information
Use this function to analyze kanban card information for all cardsin aloop.

You can view loop analysis information and system recommendations, and/or kanban card state
analysis information, depending on the settings of the associated fields.

Fig. 6.11
Kanban Card Management, Analyze Card Information Frame

Analyze Card Information
Supermarket Site: 10000 To: 10000
Supermarket: To
Item Mumber: TT-5005 To: TT-5005
Step: 0 To: 93939
Source Site: To:
Source: To
Kanban Planner:
Source Type:
Display Analysis and Recommendations:
Display State Analysis: []

Initialy, the system displays alist of the loops meeting the Kanban Card Management selection
criteria. Select aloop and choose Go:

« When Display Analysis and Recommendationsis Yes, the system displays a summary of card
data, including the kanban quantity and number of cards from the loop record, as well asthe
number of active cards, limited-use cards, total actual cards, and the difference between the
loop number and the actual number of cards. It also summarizes recommendations for making
the actual number of cards match the loop number. Two-card |oops show replenishment and
move cards on separate lines.
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« When Display State Analysisis Yes, the system displays the total number of cardsin each
active status, summarized by the current kanban status. Two-card loops show separate lists for
replenishment and move cards.

Increase Cards in Loop
Use this function to increase al selected loops by a constant number of cards.

The system uses the phase-in method specified in Kanban Control to determine if inactive cards
should be activated before new ones are created.

Fig. 6.12
Kanban Card Management, Increase Cards in Loop Frame

Increase Cards in Loop

Supermarket Site: 10000 To: 10000
Supermarket: To:
Item Mumber: TT-5005 To: TT-5005
Step: 0 To: 939399
Source Site: To:
Source: Ta:
Kanban Planner:
Source Type:
Nurber of Cards to Increase: 5
Card Type: Repl
Update: ¥
ffffffffffffffffffffff Default Values for Mew Cards --—-—--------—---—--——
Secondary 10: | Card Status: |Auth Active:
Active Code! active Active Start: Active End:
Cycles: 0 Output: WinPrint

Specify the number of cards to add to each loop, as well asthe card type (replenishment, move, or
both). The system does not add move cards to one-card |oops regardless of this setting.

When Update is Yes, use the Default Values for New Cards frame to specify such information as
the card status, active status, and active code for new cards, as well as any that are activated based
on phase-in logic. Define limited-use cards by setting Active Code to Period or Cycles.

Regardless of the value of Update, the system generates a report summarizing the effects of the
program on each selected loop. It is organized by supermarket site, supermarket, item, step, source
site, source, and card type. When Update is Yes, the report a so displays the action taken on each
individua card, in kanban 1D sequence.

Note Thisfunction does not perform any resizing functions. Adding cards to aloop may cause
sizing to be out of synch with the actual number of cards. Use the kanban workbenches to do any
needed sizing, or the Kanban Analysis and Recommendation function in Kanban Card
Management to realign the actual cards to the loop’s sizing values.

Decrease Cards in Loop

Use this function to decrease all selected loops by a constant number of cards.
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Fig. 6.13
Kanban Card Management, Decrease Cards in Loop Frame

Decrease Cards in Loop
Supermarket Site: 10000 To: 10000
Supermarket: To:
Item Number: TT-5005 To: TT-5005
Step: 0 To: 99999
Source Site: To:
Source: To:
Kanban Planner:
Source Type:
Mumber of Cards to Decrease: |1
Card Type: Repl
Update: Ooutput:

Specify the number of cards to remove from each loop, as well as the card type (replenishment,
move, or both).

When Update is Yes, the program aways removes cards with a status of Empty Accumulate first
by inactivating them immediately. If you want to reduce the loop by more than the available
number of empty cards, the system next looks for cards closest to the Empty Accumulate statusin
the following sequence:

1 Full
2 Shipped
3 InFIFO

4 Acknowledged
5 Authorized

When more than one card isin the target status, the system begins by selecting cards that have
been in that status for the longest time. It uses the phase-out method specified in Kanban Control
to determine whether the cards should be inactivated immediately or have their active status set to
Close so they can be inactivated the next time they are recorded in Kanban Consume/Post.

The system uses this logic regardless of the Decrease at Consume setting defined in Kanban
Master Maintenance.

Regardless of the value of Update, the system generates a report summarizing the effects of the
program on each selected loop. It is organized by supermarket site, supermarket, item, step, source
site, source, and card type. When Update is Yes, the report a so displays the action taken on each
individual card, in kanban ID sequence.

Note Thisfunction does not perform any resizing functions. Removing cards from aloop may
cause sizing to be out of synch with the actual number of cards. Use the kanban workbenchesto do
any needed sizing, or the Kanban Analysis and Recommendation function in Kanban Card
Management to realign the actual number of cards to the loop’s sizing values.
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Delete Inactive Cards
Use this function to delete all cards with an Active Code value of Inactive from selected |oops.

Fig. 6.14
Kanban Card Management, Delete Inactive Cards Frame

Delete Inactive Gards

Supermarket Site: 10000 To: 10000
Supermarket: To:
Iterm Number: TT-5005 To: TT-5005
Step: 0 To: 99999
Source Site: To:
Source: To:

Kanhan Planner:
Source Type:
Card Type: Repl
Update: [] Qutput:

Specify the type of inactive cards to remove from each loop (replenishment, move, or both).

Regardless of the value of Update, the system generates a report including the number of inactive
cards that will be deleted from each selected loop. When Update is Yes, the report also lists all
cards deleted, in kanban 1D sequence.

Printing Cards

When you have created or activated cards during the current session, the frame shown in
Figure 6.15 displays when you select function 6, Kanban Activity Recap, in the initial frame.

Fig. 6.15
Kanban Card Management, Kanban Activity Recap Frame

Kanban Activity Recap
Cards Created: 19 Cards Closed: 3
Cards Activated:0 Cards Inactivated: 0
Print Cards Created:f.g
Print Cards Activated: [
Print Comments: Output:

Use the following fields to print cards directly from this program:
e Print Cards Created defaults to Yes when Cards Created is greater than 0.
« Print Cards Activated defaults to Yes when Cards Activated is greater than O.

You can also optionally print comments associated with the card records.

Note You cannot print cards that were not created or activated during the current Kanban Card
Management session. When no cards were created or activated, the Kanban Activity Recap frame
does not display. Instead, the Kanban Activity Recap function just updates the summary at the
bottom of the screen.

Cards print in the following sort sequence:
1 Supermarket Site

2 Supermarket

3 ltem

4  Step
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5 Source Site
6 Source
7 Kanban Card ID

Process Accumulated Shortfall

Use this function to determine how the system manages loops that allow users to enter a quantity
accepted in Kanban Fill/Receive. For example, this feature can be used to account for scrap. For
those loops (where Modify Inv Datais Yesin Kanban Master Maintenance), the system
accumulates differences between the accepted quantity and the kanban quantity in the Receipt
Shortfall field in Kanban Master Maintenance.

The Processing Shortfall Option field lets you specify the method to use for loops that match the
selection criteria:

- Create (the default): When the shortfall value is greater than or equal to the kanban quantity,
the system creates enough limited-use cards to make the remaining shortfall value lessthan the
kanban quantity. For example, for a kanban quantity of 10 and a shortfall of 22, the system
would create 2 new limited-use cards. It would then set the Receipt Shortfall field to 2 for the
loop.

« Zero All. Set the Receipt Shortfall field to O for all selected loops.

« Zero Neg. Set the Receipt Shortfall field to O for all selected loops that currently have a
negative value in that field. These are loops on which the cumulative quantity received is
larger than the total kanban quantities of the received cards.
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Chapter 7

Using Kanban Transactions

This chapter describes how to track kanban cards through the production process using
kanban transactions.

Introduction to Kanban Transactions 176
Introduces the basics of kanban transactions.

Monitor Accumulator Quantities 176
Explains how Accumulator Monitor (17.6.6) can be used to check card statuses.

Record Kanban Transactions 177
Describes different ways to record and monitor kanban transactions.

Other Transaction Methods 181
Describes alternative methods of recording transactions.

View Kanban Transactions 187
Explains three different programs which can be used to view kanban transactions.

Generate Dispatch Lists 188
Describes how to use Kanban Dispatch List Processing (17.5.1) to generate reports.

Delete and Archive Kanban Transaction Records 197
Describes how kanban handles transaction records and how to use Transaction
Delete/Archive (17.6.23).
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Introduction to Kanban Transactions

Kanban transactions | et you track the movement of kanban-controlled itemsin and out of the
production process.

Programs on the Kanban Transactions Menu (17.6) let you:

» Depending on how you set up kanban loops, run a program that accumulates empty cards and
automatically authorizes replenishment when the order quantity is reached.

» Record kanban cards by scanning or entering them using a program specific to where the
material isin the production cycle.

 Record consumption transactions for batches of cards based on loop selection criteriaor on
information in an imported file. See “Batch Consume Programs’ on page 181.

« View information about the status of kanban cards. See “View Kanban Transactions’ on
page 187.

- Archive and del ete kanban transaction history records when they are no longer needed online.
See “Delete and Archive Kanban Transaction Records’ on page 197.

Note Under some circumstances, the system automatically records certain kanban transactions
based on related activities:

« When you import a kanban supplier’'s ASN. See “ Automatic Ship Transactions’ on page 184.

« When you receive a PO shipper from akanban supplier. See “Automatic Fill Transactions’ on
page 185.

Monitor Accumulator Quantities

Use Accumulator Monitor (17.6.6) to check the status of cards in kanban loops that are set up as
time or schedule accumulators in Kanban Master Maintenance. See “Card Accumulators’ on

page 61.

When this program is running, it scans the database for loop records with time or schedule
accumulators on which the values in the Next Date and Next Time have been reached. When the
total of empty cards reaches the order point, the system automatically authorizes the cards. The
length of time the function pauses between scansis specified in Kanban Control (17.24). See
“Accumulator Monitor Pause Time” on page 86.

Use the Enter Number of Timesto Execute field to avoid potential problems when you run the
program in batch mode. The default is O (zero). If you do not change this, the process continues to
run until you stop it manually.

If you enter a number, the process runs the specified number of times, then exits. This eliminates
an issue related to batch processing. Unless you specify a number, the batch processor does not
have an exit point for Accumulator Monitor. If other programs are included in the same batch, the
processor never gets to them. However, when you enter avaluein this field, the batch processor
runs Accumulator Monitor the specified number of times, then moves on to the next task in the
batch.

You can run this program in several ways.
 Start it manually each day from the menu.
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» Set up batch processing to run the program as part of a batch.

« Modify the script that starts your databases to invoke program kbacmgr.p. When you use this
method, the monitor is running anytime your system is being used. See User Guide: QAD
System Administration for information on batch processing.

Record Kanban Transactions

Based on how closely you want to track kanban material asit moves through the production cycle,
you can use five programs to record cards and update their status. See “Kanban Transactions’ on
page 63 for more information.

 Use Kanban Consume/Post (17.6.1) to record that the items on a kanban have been used and
authorize production of the kanban quantity.

Note Two other menu programs let you record consume transactions for batches of cards.
See “Batch Consume Programs’ on page 181.

« Use Kanban Authorize (17.6.2) to manually authorize cards when required. In two-card loops,
this program can be used only for replenishment cards.

« Use Kanban Acknowledge (17.6.3) to indicate that the source has received the authorization to
replenish akanban. In two-card loops, this program can be used only for replenishment cards.

« Use Kanban Ship (17.6.4) to record that a supplying source has sent the completed kanban
items to the supermarket. In two-card loops, this program can be used only for replenishment
cards.

Note Ship transactions can also be recorded when you import a kanban supplier’'s ASN. See
“Automatic Ship Transactions’ on page 184.

« Use Kanban Fill/Receive (17.6.5) to indicate that a kanban has been filled. Depending on how
the loop is defined, this program can automatically generate system receipt and inventory
transactions. See “Inventory Effects’ on page 66.

Note Fill transactions can also be recorded when you confirm a kanban supplier’s shipping
document. See “ Automatic Fill Transactions’ on page 185.

Navigation in all five programsis nearly identical, although some frames display based on the type
of transaction and control settings.

Initial Frames

Two optional frames may display when the program is launched, depending on settings in Kanban
Control (17.24):

« When Controlled Kanban Entry is Warning or Error, severa optional criteriafields display in
theinitial frame. When you begin recording cards, the system validates them against the
values you enter and displays warning or error messages when a card does not match one of
the settings. For example, you can enter arange of item numbers to avoid accidentally
recording a card for the wrong item. When Controlled Entry is None, the frame does not

display.
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Fig. 7.1

Kanban Consume/Post (17.6.1), Controlled Entry Frame
- x
Kanban Gonsume/Post: Go To « ACTIONS -

Gontrolled Entry
Item Humber: | =

Supermarket Site: A
Supermarket: D)

Process;

Supplier:

PO Number:

Source Site:

Source Supermarket:

Card Type:

- When Allow Entry of Effective Date is Yes, you can change the effective date of the kanban
transactions. Otherwise, the system uses the current date.

Fig. 7.2

Kanban Consume/Post, Effective Date Frame
- X
Kanban Consume/Post: Go To ~ ACTIONS -

Effective Date: |[iigEy=i

Only when you are recording transactions using Kanban Consume/Post, you can add an optional
point-of-use reference for move cards. For example, this can be the location code of the process
that uses the items. The system applies the same point-of-use reference to all cards entered during
the session. You can update the POU reference using Kanban Card Maintenance (17.3.1) or
Kanban Multi-Card Maintenance (17.3.2).

Fig. 7.3

Kanban Consume/Post, POU Reference Frame
- x
Kanban Consume fPost: Go To - ACTIONS -

POU Reference: COAT

Transaction Frames

Begin recording cards by entering a valid number in the Kanban 1D field or by scanning the bar
code.

The Transaction Log at the bottom of the screen displays alist of recent transactions. The latest
kanban entry is always displayed at the top of the transaction log.
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Kanban Consume/Post, Transaction Entry Screen

Kanban Consume/Pos!

Kanban Consume /Post:

Kanban I | 146

Go To ~

Transaction Log

Time Kanban ID  Item Number
08:27:54 159 TT-500
08:27:54 158 TT-500
08:27:54 157 TT-500
08:27:54 156 TT-500
08:27:54 15L& TT-500
08:27:54 154 TT-500
08:27:54 153 TT-500
08:27:54 152 TT-500

ACTIONS -

Effective Date: 05/23/2007

Supermarket Reference

FG
FG
FG
FG
FG
FG
FG
FG

10000-M100
10000-M100
10000-M100
10000-M100
10000-M100
10000-M100
10000-M100
10000-M100

Event
Close
Close
Close
Close
Close
Close
Close
Close
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If Kanban Cycle Enforcement is set to Warning or Error in Kanban Master Maintenance, the
system verifiesthat the card has not been recorded during the specified timeinterval and displaysa
warning or error message as needed. Next, the system validates the card against controlled entry
values, if any, and displays appropriate messages. A warning can be accepted or overridden. When
an error displays, the kanban entry is automatically rejected. See “ Card Tracking Information” on

page 113.

Note Sequence enforcement settings may also cause the system to validate whether the current
transaction isin the proper sequence. If it is not, awarning or error message displays. See

“ Sequence Enforcement” on page 65.

After you record a card, the system displays transaction summary data for the amount of time
specified in the Transaction Display Pause in Seconds field in Kanban Control. When that field is
0 (zero), the summary does not display. See “ Control Program” on page 77.

Fig. 7.5

Kanban Consume/Post, Kanban Transaction Summary Frame

Kanban Transaction

Kanban ID: 145

Source Type: Process
Item Number: TT-500

Step: 0
Supermarket Site: 10000
Supermarket ID:FG

Source: M100
Source Site: 10000
PO Number:
Container Capacity: 25.0
Kanban Quantity: 25.0
Inventory Location:
Card Type: Repl
Kanban Event: Cansume
accumulator Type: Guantity
One/Two Card: Two

Manufacturing Process
wiring harness, basic

MJ Plant
Completed
wiring egpt
MJ Plant

Line:

Replenishment Card
Consume

Order Quantity
Two Card Loop

Important 1n QAD .NET UI, the system does not automatically clear the display after the
specified number of seconds. You must press the spacebar to enter the next card. Leave the
Kanban Control setting at 0 to avoid this.

After the card summary displays for the specified time, the Kanban ID field redisplays. When you
have recorded all the cards, click Back.
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Other Frames

Depending on setup data, additional frames may prompt for input when you are entering kanban
transactions.

Purchase Order Receiving Data

In Kanban Fill/Receive (17.21.19.5), you are prompted for a purchase order and line number under
the following circumstances, based on settings for the loop defined in Kanban Master
Maintenance:

« Source Typeis Supplier in the Source Data frame.

« Purchase Order and Line are not both specified.

« Impact Inventory is Yesin the Card Control Data frame.
When the kanban master record includes both a PO number and an open line, the system records
the receipt against the PO without displaying a prompt. Otherwise, you must specify avalid PO
and line before the transaction can be processed. If the kanban master record includes a purchase
order without aline, the PO number defaultsto the prompt frame, but you still must enter avalid

line number. When the order associated with the kanban master record is a blanket PO, the system
uses the latest release. See “Inventory Effects’ on page 66.

When Impact Inventory is No, the system creates kanban history to show that the kanban
transaction was recorded, but does not create a PO receipt. In that case, the PO prompt does not

display.
Additionally, prompts for receiving reference data can display based on two settingsin Kanban
Master Maintenance:

« When PO Receipt Data Entry is Yes, you are prompted for optional receiving note and
packing dlip numbers. If you leave Receiver Note blank, the system assigns a number based on
the receiver prefix and next receiver number maintained in Purchasing Control (5.24).

- When Lot Entry is Yes, you are prompted for optional lot and reference numbers.

Quantity Data

In some cases, the quantity suitable for use is not necessarily the same as the kanban quantity. For
example, items can be damaged in transit, or the supplier might ship more items than ordered.

Kanban Ship and Kanban Fill/Receive let you record the actual quantity, rather than the kanban
quantity, when Modify Inventory Datais Yesin Kanban Master Maintenance.

Depending on the source of the loop (supplier, inventory, process) and the transaction, fields can
include:

Quantity Accepted

Quantity Scrapped

Reason (including multi-entry feature) for scrap

Receipt Location

Issuing Location
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Use Kanban Quantity Audit Report (17.6.16) to identify loops with cards on which the recorded
quantity does not equal the kanban quantity. You can specify atolerance percent to limit the
selection to cards where the difference exceeds a given threshold.

Additionally, afield in Kanban Master Maintenance tracks cumulative shortfall quantities. You
can periodically use Kanban Card Management to create limited-use cards to compensate for
cumulative shortages or to set the cumulative shortfal field to zero. See * Process Accumul ated
Shortfall” on page 173.

FIFO Process Data

When your manufacturing environment includes FIFO processes and you choose to track kanban
items as they move between these processes, you can record that movement using Kanban Ship
(17.6.4). See “FIFO Lanes’ on page 58.

When you enter a transaction in Kanban Ship, an additional frame displays under the following
circumstances:

« Enter FIFO during Ship Transaction is Yesin Kanban Control.

« Source Typein Kanban Master Maintenance is set to Process, and Use FIFO is Yes.

« A series of FIFO processes is defined in Kanban Master Maintenance.

The system displays the ID of the current process. You can accept this value or change it to
another valid FIFO process associated with the kanban loop.

Other Transaction Methods

In addition to recording kanban transactions for individual cards using menu programs, you also
can:

 Record consume transactions for several cards at the same time, based either on loop selection
criteria entered in a menu program or on a comma-delimited file imported into the system.

- Automatically record ship transactions based on imported ASNs from the loop supplier.
« Automatically record fill transactions based on PO shipper receipts.

Batch Consume Programs

You can have the system select loops to have cards consumed using one of the following methods:
« Importing afile with consumption data. See “Importing Consumption Data’ on page 182.
- Entering selection criteria, then specifying the number of cards to be consumed in each
matching loop. See “ Specifying Consumption by Loop” on page 183.

After loops are identified using one of these methods, the system then searches eligible loops for
active cards that can be consumed without violating transaction sequence rules defined in Kanban
Master Maintenance. It searches for cardsin the following order, based on the latest recorded
kanban transaction event:

1 Fill
2 Ship
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3 Acknowledge
4 Authorize
5 Consume

For multiple cards within an event status, the system selects cards based on the authorize date and
time, with the oldest cards selected first.

When a card is consumed using either program, the system changes the card status to Authorized
or Empty Accumulate, based on the accumul ator logic specified in Kanban Master Maintenance. It
also creates a kbtr_hist record for a Consume event.

Importing Consumption Data

Use Kanban Consumption Import (17.6.20) to import a comma-delimited file, such asa comma-
separated values (CSV) file.

Note This program records consumption events only for cardsin loops with Source Type set to
Supplier in Kanban Master Maintenance.

Fig. 7.6
Kanban Consumption Import (17.6.20)

ik
Kanban Consumption Import: Go To - ACTIONS ~

Import Directory: |
File Mare:
Display Consumed Kanban IDs: [
Update: [J Output:
Batch 1D:

Each record in the file must contain the following three values in the order shown:
1 A vaid kanban item defined in Kanban Item Master Maintenance (17.1.1)

2 A vadlid, active code for a supplier defined in Supplier Create (28.20.1.1) and completed in
Supplier Data Maintenance (2.3.1)

3 A decima number representing the quantity to be consumed

The system uses the item and supplier in each record to identify loops that are eligible for card
consumption.

Important If multiple loops are identified, the following fields in Kanban Master Maintenance
(17.1.4) must have the same values for all selected loops. Otherwise, an error message displays.
 Kanban Quantity
 Quantity Mismatch Method
+ Rounding Threshold
After selecting eligible loops for the specified item sourced by the specified supplier, the system

calculates the required number of cards by dividing the quantity to consume in the import file by
the kanban quantity in Kanban Master Maintenance.
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Note A loop must include at least one active card to be considered by this program. If aloop is
found but it has no active cards, the system still displaysthe messageNo kanban loops exist.

If the quantity to consume is not a multiple of the kanban quantity, the system uses the Quantity
Mismatch Method specified in Kanban Master Maintenance to determine rounding rules. See
“Quantity Mismatch Method” on page 120.

The system searches across @l eligible loops for cards that can be consumed.

Important Because the system prioritizes cards based on the authorize date and time, this may
result in the selection of cards from more than one loop.

If sufficient cards are not available among eligible loops to account for the required quantity to
consume, no cards are updated. An error message displays on the output report.

To determine the specific cards consumed, set Display Consumed Kanban IDs to Yes. Otherwise,
the output report includes summary information only.

You can run the program in simulation mode by setting Update to No.

Specifying Consumption by Loop

Use Supplier Kanban Consumption (17.6.21) to select a batch of cards to be recorded as
consumed. The selection logic is based on loop data rather than specific kanban card IDs. You can
[imit the number of loops selected by using more specific selection criteria

Note This program records consumption events only for cards in loops with Source Type set to
Supplier in Kanban Master Maintenance.

Fig. 7.7
Supplier Kanban Consumption (17.6.21)

hilsl
Supplier Kanban Consumption: Go To - ACTIONS ~

Supplier: TT-1000 2
Item Number; TT-5005 To:|TT-5005
Step: 0 To: 99999
Supermarket Site: 10000 To: 10000
Superrnarket: FG Toi FG

Kanban Planmer: |

In the Kanban Loops frame, the system displays alist of loops that meet the selection criteria. It
includes the total number of active cards and the number of cards currently with a Full status.

To specify the number of cards to consume for each loop, select arecord from the Kanban L oops

frame. The system displays the Kanban Master Data frame for the loop. Enter the number of cards
to consume and click Next. The system updates the Consume Cards column in the Kanban Loops
frame.
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Fig. 7.8
Supplier Kanban Consumption, Kanban Loops and Master Data

Kanban Loops
. Supermkt Active Full Cards to
Item Number Item Description Site Supermkt Cards Cards Consume
TT-5005 wiring harness, 10000 Fi 20 4 [ul
Kanban Master Data
Item Number: TT-500S wiring harness, custam Stepi 0
Supplier: TT-1000 Central Manufacturing PO Line: 0
SM Site: 10000 Supermkt: FG Kanban Qty: 5.0
Cards to Consume: 3 Display State Analysis: [

Optionally, set Display State Analysisto Yesto display an additional frame summarizing the
number of cardsin each transaction state.

Fig. 7.9

Supplier Kanban Consumption, State Analysis
Kanban Card State Totals
Card Type Active Code Empty Accum Empty Auth Acknow Shipped Full In Process Total
Repl Active 1] 16 1] 1] 4 1] 20
Repl Close a a 0 a a
Repl Cycles 1] 1] 1] 1] u] 1] 1]
Repl Period o o o o u] 1] o
Repl Inactive a 1 a a 0 a 1
Repl Total o 17 o o 4 u} 21
Move Active 1 u] 1
Mowve Close o u] o
Mowe Cycles a 0 a
Maove Period o u] o
Move Inactive 1} 0 1}
Move Total 1 u] 1

When you have completed entering values and click Next from the Kanban L oops frame, the
system displays a summary frame showing the total number of cards that will be updated, as well
asthetotal quantity they represent. Optionally, you can include alist of the IDs of consumed cards
on the output report. When you click Next from this frame with Update set to Yes, the system
updates the number of cards specified for each loop.

Automatic Ship Transactions

EDI eCommerce Document Import (35.1) imports ASNs to create PO shipper documents. When
the shippersare for supplier items controlled using kanban loops, the system automatically updates
kanban card status and creates kanban transaction history (kbtr_hist) to indicate that the kanban
has been shipped. Because the supplier’s ASN does not include an kanban ID, the system searches
for loops that have cards to be shipped based on data from the inbound ASN.

Important Before selecting aloop that is eligible to have cards shipped, the system validates that
Kanban Supplier is Yesin Supplier Data Maintenance (2.3.1) for the loop’s supplier. Otherwise,
kanban datais not updated during import of ASNs from that supplier.

To determine which loops can have cards selected, the system first attempts to match the purchase
order and line from the ASN line to loop records set up in Kanban Master Maintenance, first for
discrete purchase orders and then for orders released from a blanket PO. If no loops are found, the
system continues to search for loops based on item number and supplier address code. If the search
does not find any qualifying loops, the system continues to process the ASN without creating
kanban records.
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Important If the search resultsin the selection of multiple loops, the following fields in Kanban
Master Maintenance must have the same valuesfor all loops. Otherwise, an error message displays
and the PO shipper cannot be created from the ASN.

« Kanban Quantity
 Quantity Mismatch Method
« Rounding Threshold
After identifying one or more loops, the system calcul ates the required number of cards by

dividing the quantity shipped (converted into the inventory unit of measure as required) by the
kanban quantity in Kanban Master Maintenance.

If the quantity shipped is not a multiple of the kanban quantity, the system uses rounding rules
defined in Kanban Master Maintenance. See “Quantity Mismatch Method” on page 120.

The system then searches all eligible loops for active cards that can be filled without violating
transaction sequence rules defined in Kanban Master Maintenance. It searches for cards across all
loops in the following order, based on the latest recorded kanban transaction event, until it finds a
sufficient number:

1 Acknowledge

2 Authorize
3 Consume
4 Fill

5 Ship

For multiple cards within an event status, the system selects cards based on the authorize date and
time, with the oldest cards selected first. In some cases, this may result in the selection of cards
from more than one loop.

Important The ASN creation process can be completed only if each individual shipper lineis
completed successfully. For example, if sufficient cards are not available to meet the quantity
shipped on aline, the system displays an error message and rolls back any database updates that
took place as part of import processing.

Automatic Fill Transactions

When you receive items that are tracked using the Kanban module, PO Shipper Receipt (5.13.20)
automatically updates kanban card status and creates transaction history (kbtr_hist) to indicate that
the kanban has been filled. Because the supplier’s shipping document does not include an kanban
ID, the system searches for loops that have cards to be filled based on PO shipper data.

Important Before selecting aloop that is eligible to have cards filled, the system validates that
Kanban Supplier is Yesin Supplier Data Maintenance for the loop’s supplier. Otherwise, kanban
datais not updated during receipt of PO shippers from that supplier.

To determine which loops can have cards selected, the system first attempts to match the purchase
order and line from the PO shipper to loop records set up in Kanban Master Maintenance, first for
discrete purchase orders and then for orders released from a blanket PO. If no loops are found, the
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system continues to search for loops based on item number and supplier address code. If the search
does not find any qualifying loops, the system continues to process inventory recei pts without
creating kanban records.

Important If the search resultsin the selection of multiple loops, the following fields in Kanban
Master Maintenance must have the same valuesfor al loops. Otherwise, an error message displays
and the PO shipper cannot be received.

 Kanban Quantity
 Quantity Mismatch Method
+ Rounding Threshold
After identifying one or more loops, the system calcul ates the required number of cards by

dividing the quantity received (converted into the inventory unit of measure as required) by the
kanban quantity in Kanban Master Maintenance.

If the quantity received is not a multiple of the kanban quantity, the system uses rounding rules
defined in Kanban Master Maintenance. See “Quantity Mismatch Method” on page 120.

The system then searches all eligible loops for active cards that can be filled without violating
transaction sequence rules defined in Kanban Master Maintenance. It searches for cards across all
loops in the following order, based on the latest recorded kanban transaction event, until it finds a
sufficient number:

1 Ship

2 Acknowledge
3 Authorize

4 Consume

5 Fill

For multiple cards within an event status, the system selects cards based on the authorize date and
time, with the oldest cards selected first. In some cases, this may result in the selection of cards
from more than one loop.

The system then changes the card statusto Full and creates aFill kbtr_hist record for each selected
card.

Note Thereisnot necessarily a one-to-one relationship between inventory transaction history
(tr_hist) and kanban transaction history (kbtr_hist) records created by this program. For example,
you receive a PO shipper line for aquantity of 100, with 50 into location 1 and 50 into location 2.
Thisresultsin two tr_hist records. However, because the kanban quantity is 20, the system
generates akbtr_hist record for each of five cards. Each kbtr_hist record islinked to both tr_hist
records.

Important The PO shipper receipt process can be completed only if each individua lineis
received successfully. For example, if sufficient cards are not available to meet the received
guantity requirement for a PO shipper line, the system displays an error message and rolls back the
inventory and kanban transactions created by all lines on the shipper.
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View Kanban Transactions

You may want to review kanban transaction information, but not know the specific transaction
number. The following programs let you start with either the item number or the kanban card 1D
and use the system to search for transaction details:

- Item/Loop/Card Transaction View (17.6.8) lets you display kanban and inventory transaction
datafor individual cards starting with a specific item. After you enter the item number and,
optionally, atransaction date range, all kanban master records associated with the item display.
You can select a kanban record to display every kanban card that exists for that kanban. You
can view kanban transactions for individual cards and any inventory transaction records that
exist for the kanban transaction.

« Item/Loop Transactions View (17.6.9) lets you display kanban and inventory transaction data
for kanban loops starting with a specific item. After you enter theitem number and, optionally,
atransaction date range, all kanban master records associated with the item display. You can
select a kanban record to display every transaction history record that exists for that kanban,
with the most recent transaction first. Then, select a transaction to drill down on the
transaction detail.

 Kanban Card Transactions View (17.6.10) displays al kanban transactions associated with a
specific kanban card. You can select atransaction to view the transaction details and
optionally display inventory transactions created by the kanban transaction when they are
available.

Fig. 7.10
Item/Loop/Card Transaction View (17.6.8)

Item/Loop/Gard Transaction Yiew: Go To ACTIONS -«

Iterm Murmber: TT-5005

Transaction Date: D5/23/2007| L To: |05/23/2007 ¥

Fig. 7.11
Item/L oop/Card Transaction View, Kanban Master

Itemn Data
Item Mumber: TT-5005 wiring harness, custom
Kanban Master Data
Itern Step Source Type Sourcel Source? Sourced Supermkt Site Supermkt E::"’TW"

0 Supplier TT-1000 10000 FG Two
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Fig. 7.12

Item/Loop/Card Transaction View, Kanban Cards

Kanban Master Data

Itern Number: TT-500S
SM Site: 10000

Source Type: Supplier

E&  wiring harness, custom
Supermarket ID: FG
Source Refl: TT-1000

Step: 0
One/Two Card: Twao

Kanban Cards

Kanban Card

Card StatusCount  Active CodeOldest Date 01985t jeyectpate Newest

m

Type

Time

Time

52 Repl Auth 3 Inactive 05/23/2007 O7:48 08/23/2007 07:48
184 Repl EmptyAcc 3 Active 05/23/2007 09:13 05/23/2007 09:26
185 Repl Emptyacc 3 Active 05/23/2007 09:13 05/23/2007 09:26
186 Repl EmptyAcc 3 Active 05/23/2007 09:13 05/23/2007 09:26
187 Repl Full 2 Active 05/23/2007 09:13 05/23/2007 09:19
las Repl Auth 2 Active 05/23/2007 029:13 05/23/2007 09:19
189 Repl Auth 2 Active 05/23/2007 09:19 05/23/2007 09:19
190 Repl Auth 2 active 05/23/2007 09:18 05/23/2007 09:19
191 Repl Auth 2 Active 0&/23/2007 09:10 0&/23/2007 09:10
192 Repl Auth 2 Active 05/23/2007 09:13 05/23/2007 09:19

Generate Dispatch Lists

Use Kanban Dispatch List Processing (17.5.1) to generate areport on empty kanbans that are
ready for replenishment. Depending on the format you select and the way your system is set up,
the system can also communicate the list to the loop supplier by e-mail, fax, or electronic data
interchange (EDI).

Use kanban dispatch lists to:

« Communicate from consuming destinations back to their supplying sources that the card is
authorized for replenishment.

« Notify asupplying source of al empty kanban containers being returned.
 Notify a consuming destination of all empty kanban containers being picked up.

Additionally, you can use this program to generate alist of cardsthat have aready been dispatched
by setting Dispatch Status to Dispatch.

Typically, dispatch lists are used to signal a supplier that empty kanban containers need
replenishment. When purchased items areincluded in adispatch list, you can automatically release
blanket purchase orders (POs) for those items. You can also generate dispatch lists for loops
provided by processes and supermarkets.

This program typically selects cards from supplier loops with a current status of authorized, as
well as cards in process loops moving between FIFO processes. However, you can control card
selection by status code using the associated fields.

Note Only kanban loops with Dispatch List set to Yesin Kanban Master Maintenance are
included in dispatch list reports.

Before running this function with Update Dispatched Cards set to Yes, you should run it once with
that field set to No. This produces a report of the updates that will be made based on the selection
criteria, but does not update the database to indicate that the cards have been dispatched.

Note You cannot run the program in simulation mode when you are sending dispatch listsin EDI
format.
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Each time the system generates a dispatch list in update mode, it stores a representation of the list
in the database. Each list is assigned a unique dispatch 1D. When you generate the dispatch list in
EDI format, the system uses this identifier to create a kanban schedule release. See “ Dispatch ID”
on page 83.

Note The system generates an ID only when Update Dispatched Cardsis Yes.

A dispatch record is created for each individual card when it is dispatched, which includes
information about the loop as well as the card itself. You can use programs on the Kanban
Dispatch Menu (17.5) to:

« Update several fieldsin the dispatch record. See “Maintaining Dispatch Records’ on
page 194.

« View dispatch records based on the dispatch ID, card ID, or various other selection criteria.
See “Viewing Dispatch Records’ on page 195.

Dispatch List Format
You can sort dispatch lists by supplying source, destination supermarket, or both.

Dispatch lists are always output in report format. In addition, you can:

 Create areport in fax format and optionally save the fax report to an output file in your
working directory.

« Send dispatch lists to e-mail addresses and create an e-mail report.
« Create the dispatch list in EDI format and communicate it using EDI eCommerce. See “EDI
Dispatch List Transmittal” on page 193.

The output mode settings for each loop are defined in Kanban Master Maintenance.

Releasing Purchase Orders

You can choose to release blanket POs for purchase receipt type kanbans when adispatch list is
generated. This option is available only when Updateiis Yes.

The blanket order number assigned to the supplying source in Kanban Master Maintenanceis used
torelease a PO. If the Purchase Order field is blank, the system searches for the oldest open PO for
the item and supplier that can fulfill the entire kanban quantity. If an open PO cannot be found or
an open PO cannot fulfill the entire kanban quantity, an error displays and a PO is not released for
that item.
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Fig. 7.13
Kanban Dispatch List Processing (17.5.1)

- %
Kanban Dispatch List Processing: Go To -~ ACTIONS ~
Iterm Murmber: | TT-5005 To: TT-5008
Supermarket Site: 10000 To: 10000
Supermarket: Tat
Source Site: To:
Source: Ta:
Buyer/Planner: Ta:
Authorize Date: ¥ | 00:00:00 To: ¥||99:99:99
Source Type: Supplier A~ Report By: 1 Source By Item
Detail/Summary:| Detall v Dispatch Status: Pending A~
Incl- accum: [ Auth: Acknow: [] FIFQ: MNo-Card Loops: []
Transmission By- EDL: [] E-Mail: [] Fax: [] Fax File:
Update Dispatched Cards:
Releass Blanket POs: [
Copy Edited Tax Records from Blanket PO: Qutput: page
Batch ID:

Item Number/To. Enter arange of kanban item numbers to be included in the dispatch list.
Kanban items are identified using Kanban Item Master Maintenance.

Supermarket Site/To. Enter arange of sites that use kanban loops as sources of supply to be
included in the dispatch list.

Supermarket/To. Specify arange of supermarkets supplied by kanban loopsto be included in
the dispatch list.

Source Site/To. Enter arange of sites associated with processes or supermarkets that supply
kanban loops to be included in the dispatch list.

Source/To. Enter arange of source identifiers for kanban loops to be included in the dispatch
list. Sources can be kanban manufacturing processes, inventory supermarkets, or supplier
addresses.

Buyer/Planner/To. Enter arange of buyers or planners for the system to use as selection
criteriain choosing kanban transaction records.

The buyer is the person responsible for planning and ordering items.

If you specify a buyer/planner code, the system processes only items associated with this
person in Item Master Maintenance (1.4.1).

Authorize Date/To. Enter ranges of dates and times that kanban cards to be included in the
dispatch list were authorized for replenishment.
Source Type. Enter a source type to limit the kanban loops included in the dispatch list:
« Inv: Theitem is supplied from the inventory of a kanban supermarket.
 Process: Theitem is manufactured by a kanban process.
 Supplier: Theitem is purchased from an external supplier.
If you set thisfield to blank, all loops that meet the other selection criteria are included in the
dispatch list.
Report By. Specify how the dispatch list is sorted. Valid values are:
1. Source, then item (the default)
2: Destination supermarket, then item
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3: Both source and supermarket by item
4: Source, then date

5: Destination supermarket, then date
6: Both source and supermarket by date

Detail/Summary. Specify the level of detail to include on the dispatch list report output.
Detail (the default): The report includes aline for each card.
Summary: The report includes only total quantities for each loop.

Dispatch Status. Specify the dispatch status of cards to be selected for processing.

« Pending (the default): The selection is limited to cards that have the Dispatch field set to
Yes on the card record. The system automatically sets Dispatch to Yeswhen the card is
authorized; depending on the card status, you may be able to set the field manually in
Kanban Card Maintenance. See “Maintain Cards’ on page 159.

« Dispatch: Only cards that have Dispatch set to No are selected. When you select this
option and set Update Dispatched Cards to No, you can generate a report on dispatched
cards for loops meeting the selection criteria.

« All: Cards meeting the selection criteria are selected regardless of dispatch status.

Accumulate. Specify whether cards with a status of Empty-Accumulate are included in the
selection. The default is No.

Authorized. Specify whether cards with a status of Authorized are included in the selection.
The default is Yes.

Acknowledged. Specify whether cards with a status of Acknowledged are included in the
selection. The default is No.

FIFO. Specify whether cards with a status of In FIFO Process are included in the selection.
The default is Yes.

Note This setting only has an effect on process loops that include FIFO processes.

No-Card Loops. Specify whether the report should list aloop even if the loop currently has no
cards to be dispatched based on their current status.

 No (the default): Cards are selected for dispatch only when their current status matchesthe
associated selection criteria.

* Yes: Thereport identifies all loops matching the loop selection criteria. However, when no
cards match one of the specified status codes, the report indicates that no cards are
available for dispatch.

Note Regardlessof thisvalue, loopsare only included in the report when Dispatch Listis Yes
in Kanban Master Maintenance.

E-mail. Enter Yesto e-mail dispatch lists for loops that have E-mail Dispatch List setto Yesin
Kanban Master Maintenance. The selected records are grouped and e-mailed by e-mail
address using the same sequencing as the printed report.

To determine the e-mail address or addresses to use, the program first looks at the source and
supermarket e-mail addressfieldsin Kanban Master Maintenance. If these fields are blank, the
system uses the following logic to search for an e-mail address:
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« For the destination supermarket, it uses the e-mail address specified in Supermarket
Maintenance.

- If theloop’s source typeis an external supplier, the system uses the e-mail address from
the business relation assigned to the supplier.

- If the loop’s source type is an inventory supermarket or process, the program does not
search further.

If an e-mail address cannot be determined, the program ignores the kanban transaction record.

Fax. Enter Yesto create areport in fax format for loops that have Fax Dispatch List set to Yes
in Kanban Master Maintenance. The selected records are grouped and printed by fax number
using the same sequencing as the printed report.

To determine the fax number or numbers to use, the program first looks at the source and
supermarket fax number fieldsin Kanban Master Maintenance. If these fields are blank, the
system uses the following logic to search for afax number:

« For the destination supermarket, it uses the fax number from Supermarket Maintenance. If
no number is specified, it searches for acompany address record for the supermarket site
and uses the associated fax information.

- If the loop’s source type is an external supplier, the system uses the fax number from the
business relation assigned to the supplier.

- If theloop’s source typeis an inventory supermarket or process, it searches for acompany
address record for the supermarket or process site and uses the associated fax information.

If afax number cannot be determined, the report is printed without a number.

Fax File. Optionally, enter the name of the fax output file. The fax report is saved to afile
without an extension in your working directory.

EDI. Enter Yesto create card dispatch recordsin EDI format and transmit them to the loop
supplier using EDI eCommerce. See “EDI Dispatch List Transmittal” on page 193.

Update Dispatched Cards. Enter Yesto create areport of all kanban transactions selected
using the selection criteria. The selected kanban transactions are updated with the current date
and time to prevent them from being selected again the next time a dispatch list is processed.

When thisfield is No, the system generates a simulated report showing the cards that will be
included on the dispatch list.

Note Because creating an EDI dispatch list requires EDI eCommerce to create repository
records, you cannot run this program with EDI set to Yes and Update Dispatched Cards set to
No.

Release Blanket POs. Enter Yesto automatically release POs from blanket orders associated
with supplier kanbans during dispatch list processing.

You can access thisfield only when Updateis Yes.

When the purchase order specified in Kanban Master Maintenance is a blanket order, the
system will attempt to automatically release a PO from that blanket order. If a kanban loop
does not have a blanket order associated with it or the specified order does not have a
sufficient open quantity, the program looks for the oldest open PO that can fulfill the entire
kanban quantity for the item and supplier. If a PO cannot be found that fulfills the entire
kanban quantity, an error displays and a PO is not released for that kanban.
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Copy Edited Tax Records from Blanket PO. Enter Yesto copy any manually edited tax details
from the blanket orders to the released POs. Otherwise, enter No to overwrite manually edited
tax details with the current blanket order tax data. Tax datais defined for the entire blanket
order, but the tax details for line items can be manually edited.

EDI Dispatch List Transmittal

You can use EDI eCommerce to export a kanban dispatch list in the form of a specia type of
shipping schedule that includes typical schedule data such as the item, purchase order number,
guantity, and due date, along with kanban-specific data such as the card 1D, supermarket site and
ID, and so on. See User Guide: QAD EDI eCommerce.

To send dispatch listsin EDI format, you must:

- Define EDI eCommerce transformation records, including appropriate definitions for an
application document, exchange file, implementation, and transformation map.

Note The export gateway that supports this feature uses the same SNF and the same
exchange definition as standard 830 and 862 schedules. Although a kanban-specific
implementation definition is required, you can use the current Schedul e exchange definition
for exporting dispatch lists.

« Correctly set up EDI eCommerce trading partner cross-references between the receiving site
and the kanban loop supplier, including the following settings in Trading Partner Parameter
Maint (35.13.10):

 Send Kanban Dispatch: logical parameter set to Yes
 Kanban Dispatch Doc Name: character parameter set to Kanban-Dispatch
 Kanban Dispatch Doc Ver: integer parameter set to 1

 Ensure that the loop is associated with avalid, open purchase order in Kanban Master
Maintenance, or that a blanket purchase order matching the supplier and item is available for
release.

« In the Kanban Master Maintenance Dispatch List Processing frame, set EDI to Yesfor the
loop.

« In Kanban Dispatch List Processing, set EDI to Yes.

When those conditions are met and Update Dispatched Cardsis Yes, the system attempts to create
an EDI eCommerce application document repository record and populate it as specified in the
applicable implementation definition. If it succeeds, it next begins the export process,
transforming the document based on mappings in the transformation definition and creating
records in the exchange repository. Finally, the system creates a standards neutral format (SNF)
file that can be sent as specified for the supplier’s transmission group.

If any errors occur before the system successfully creates the repository record, the Kanban
Dispatch List Processing output report displays related error messages and does not dispatch the
card. For example, if the purchase order associated with aloop has been closed, cards cannot be
added to the dispatch list.
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Maintaining Dispatch Records

Use Kanban Dispatch Maintenance (17.5.2) to:

- View dispatch-related information associated with a specific card that has been authorized for
replenishment and communi cated to the loop supplier using Kanban Dispatch List Processing.

 Update several values associated with the kanban dispatch cycle.
Dispatch ID and Kanban ID are required fields. Select adispatch ID and kanban card 1D to display
several items of information from the detail record, such as;

« Loop identification information, including the item, step, supermarket, and so on.

« Disgpatch list information, including the dispatch date and time, as well as transmittal
information for fax and e-mail lists.

« For lists transmitted using EDI eCommerce, the system-displays two system-assigned
numbers. These fields are always set to 0 for non-EDI lists.

 The EDI session number assigned when the system attempts to start the EDI load process.
You can use this number in EDI eCommerce to track errors that occurred during list
processing.

« The sequence number assigned when the card record is successfully loaded into the
application document repository.

Most of thefields are display only. Depending on card-related events, the date and time fields may
include system-created data. Asrequired, you can update them. For example, you might want to
associate a ship date with a dispatched card even though it has not been recorded in Kanban Ship.

Fig. 7.14
Kanban Dispatch Maintenance (17.5.2)
T
Kanban Dispatch Maintenance: Go To~ ACTIONS -«
Dispatch ID: DLODOOOODOL Date: 05/23/2007 Time: 11:30:33
Kanban ID: 188 EDI Session Mumber: 0
Iterm Mumber: TT-500S wiring harness, custom Step: 0
SM Site: 10000 M2 Plant Supermarket: FG
Source Type: Supplier Source Site:
Saurce: TT-1000 PO Mumber: Line: g
Blanket: Line: 0
C\Dsed:;ﬂijz EDI Mfg Sequence: D
Due Date: |05/23/2007
Ship Date: = Ship Time: |00:00:00
Fill Date: L Fill Time: |00:00:00
Source Fax: Source Fax [2]:
Source E-mail:

Closed. Specify whether this kanban card dispatch record is closed. When thisis Yes, the card
has completed the dispatch cycle associated with the current dispatch ID.

When acard is dispatched, thisfield is set to No. The system updatesit to Yes when one of the
following takes place:

» Thecard isrecorded as received.

« Onaprocessloop for aFIFO operation, the card is recorded as shipped, but actually isjust
moving to a subsequent FIFO operation.

- Evenif one of those events has not occurred, the card has been dispatched again.
You can update this field manually.
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When Closed is Yes, the system does not update the ship or fill date when an associated event
takes place.

Due Date. Optionally enter or update the date this kanban is due to be filled at the destination
supermarket.
This defaults from the date on the card detail record.
Ship Date and Time. Optionally update or enter the date and time (based on a 24-hour clock)
this kanban was shipped by the supplier.
The system updates this field when:

 The card isrecorded in Kanban Ship.

« An ASN associated with the card is processed by EDI eCommerce Document Import.

Fill Date and Time. Optionally update or enter the date and time (based on a 24-hour clock)
this kanban was filled.

The system updates this field when:
» The card isrecorded in Kanban Fill/Receive.
- A shipment associated with the card is received using PO Shipper Receipt.

Viewing Dispatch Records

Three programs on the Kanban Dispatch Menu let you view several types of dataregarding
dispatched cards.

The two view programs are described here. The third, Dispatch Report (17.5.7), is a standard
report that lets you generate summary or detailed reports based on a variety of selection criteria.

Dispatch View by Dispatch ID (17.5.4)

Use this program to view dispatch data associated with a specific kanban card, based on the
assigned dispatch ID.

If you know the dispatch date, you can narrow the list of available records by entering a start date,
which defaults to today. Otherwise, you can clear the date field. The system then displays all
dispatch 1Ds when you access the lookup on that field.

Optionally, set Open Only to Yesto limit the selection to cards that have not completed the
dispatch cycle.

When you click Next, the system displays al the itemsincluded on the selected dispatch list, along
with loop information such as the source type, source I D, and purchase order, when appropriate, as
well as the total quantity dispatched.
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Fig. 7.15
Dispatch View by Dispatch ID (17.5.4)

2 &
Dispatch VYiew by Dispatch ID: Go To - ACTIONS +
Start Date: 05/23/2007 Dispatch ID: DLOOOOOOOOL

Open Only: [

Hem Number UM Source TypeSource SiteSource PO Number PO line Quantity Dispatched
TT-5005 EA Supplier TT-1000 o 80.00

Select an item and click Next to list al the cards for that item. For each card, the system displays
the following dispatch information:

The card dispatch quantity.

Whether the dispatch is open or closed; when a dispatch is closed, it has completed the
dispatch cycle by being sent to the loop supplier, shipped, and filled.

As appropriate, the associated due, ship, and fill dates.
If the card was sent using EDI, the associated application document sequence.

Fig. 7.16
Dispatch View by Dispatch ID, Card Selection
;‘gnb"” Quantity Dispatched Status Due Date Ship Date Fill Date EDI Seq
188 5.0 opsn n5/23/2007 n
189 5.0 Open 05/23/2007 i
190 5.0 opsn N5/23/2007 n
191 5.0 open 05/23/2007 i
192 5.0 open N5/23/2007 n

To view an additional level of information, select a card and click Next. The system lists
individual kanban transactions and summary data. Select a transaction and click Next to view
transaction history details. If the selected transaction has associated inventory history, the system
prompts you to display the records.

Fig. 7.17
Dispatch View by Dispatch ID, Transaction Selection

Kanban Master Data

Item Number: TT-500S E&  wiring harmess, custom Step: 0
S Site: 10000 Supermarket: FG One/Two Card: Twao
Saource Type: Supplier Saource Refl: TT-1000

Kanban Card
Kanban ID: 188 Card Type: Replenishment Active: 7

Kanban Transactions

Trans Number Kanban EventTrans Date Trans Time Kanban Quantity User ID User Reference

E60 dispatch 0E5/23/2007 11:30:32 EQ mat
547 Auth 05/23/2007 09:18:03 5.0 mat
527 asctivate 05/23/2007 09:19:03 5.0 mat

Dispatch View by Source/ltem (17.5.5)

This program displays the same data as Dispatch View by Dispatch ID. Inthis case, the selectionis
based on loop information.
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Fig. 7.18
Dispatch View by Source/ltem (17.5.5)

Dispatch Yiew by Source/Item - X

Dispatch View by Source/Item: Go To~ ACTIONS «

Source Type: Supplier  * Item Mumber: |TT-5005]

To start a specific search, enter both a source type and item number. If you want to start with a
more generalized selection, enter avalue in only one of the fields.

The system displays another level of selection criteria. The fields displayed are based on the
information entered in the first frame.

For example, if you enter Supplier in the Source Type field and do not specify an item, the second
frame includes a Supplier field. If you specify both a source type and an item, the second frame
prompts you to narrow the selection by specifying the destination site and supermarket for the
item, aswell asarange of dispatch dates. To see all dispatch liststhat include that item, |eave these
additional fields blank.

Fig. 7.19
Dispatch View by Source/ltem, Additional Selection Criteria
- x
Dispatch Yiew by Source/Item: Go To -~ ACTIONS ~
Iterm Number: TT-500S wiring harness, custom
Site: |10000 Supermarket: 2
From Date: |5/23,/2007 ¥ To Date: |5/25/2007 % Open Only:

If you do not enter an item number in either of these two frames, the system then displays alist of
items matching the selection criteria. Select an item to display associated dispatch IDs, starting
with the earliest dispatch date and time. The list includes summary information about the dispatch.

Fig. 7.20
Dispatch View by Source/ltem, Dispatch Selection

Item Murber: TT-5005 wiring harness, custom
Site: 10000 Supermarket: FG Completed
From Date: 05/23/2007 To Date: 05/25/2007 Open Only: ¥
Dispatch ID Source Site Source PO Number PO line Quantity Dispatched
DLOO0O0DO001 TT-1000 u] 80.0

Select adispatch ID to display all the cards included on it. Just asin Dispatch View by Dispatch
ID, you can then drill down to kanban and inventory transaction detail records.

Delete and Archive Kanban Transaction Records

The system keeps all of your kanban transaction records online for an unlimited time. Thereisno
automatic purge of thisinformation at period or year end. To delete kanban transaction records
along with any associated kanban card dispatch detail records, use Transaction Delete/Archive
(17.6.23).
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First, run the program without actually deleting any records by setting Delete to No. Review the
resulting report before setting Delete to Yes, then run the program again to del ete the transaction
records that match the selection criteria. When Archiveis Yes, the system copies the selected
records to an ASCI| file that can be reloaded using Archive File Reload (36.16.5).

Note When dispatch history records exist, this program deletes and archives them with the rel ated
kanban transaction history.
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Chapter 8

Analysis, Scheduling, and
Reporting

This chapter describes several tools for analyzing the effectiveness of kanban and
supermarket sizing based on actual and projected requirements, as well as generating
optimized level schedules.

Evaluating Supermarkets 200

Describes two programs which display the historical or projected performance of kanban
supermarkets.

Generating Level Schedules 205
Describes two methods of calculating and viewing alevel schedule.

Generating Reports 214
Lists and describes different types of reports.
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Evaluating Supermarkets

Two programs let you view the historical or projected performance of kanban supermarketsin
meeting demand without holding excessive inventory:

« Use Historical Buffer Evaluation (17.2.13) to determine how often the supermarket buffer
dropped below user-defined warning and critical parameters during a specified number of past

days.
 Use Supermarket Workbench (17.2.7) to analyze the potential future ability of the
supermarket buffer to meet projected requirements.

Optionally, you can update the supermarket buffer size from either program. The system modifies
the Buffer Maximum field in Kanban Master Maintenance (17.1.4) to reflect the changes. See
“Supermarket Information” on page 108.

Historical Buffer Evaluation

Use Historical Buffer Evaluation (17.2.13) to evaluate how effective your supermarkets arein
maintaining an appropriate level of inventory, as well as to update supermarket and kanban loop
data based on the evaluation. |deally, appropriately sized supermarkets contain adequate inventory
to avoid stock shortages under all but the most extreme circumstances, without holding excessive
amounts of inventory.

You can set up warning and critical limit zones for a supermarket buffer in Kanban Master
Maintenance. Historical Buffer Evaluation reports on the number of times, during the specified
number of historical days, that the supermarket inventory level fell below the warning and critical
levels. Based on whether inventory has fallen below these levels, the program output includes a
recommended new buffer size for the supermarket. When you choose to update the kanban loop
based on the new buffer size, the system displays action messages related to kanban sizing.

Fig. 8.1
Historical Buffer Evaluation (17.2.13)

Historical Buffer Evaluation v %

Historical Buffer Evaluation: Go To - ACTIONS -

Selection
Supermarket Site: 10000
Supermarket: | Ta:
Item Number: 2 Ta:
Buyer/Planner:
Evaluation Days: 30
Select Items: 1 all

In thefirst frame, enter a supermarket site, as well as other optional criteriafor selecting
supermarket buffers for evaluation. Site isthe only required field. Specify the number of historical
daysto be used in the analysis, and whether the output report should include al items or only those
for which the system recommends changes in the supermarket buffer.

Fig. 8.2
Historical Buffer Evaluation, Historical Data

Hem Number Step Below Warning Below CriticalExposure Quantity No StockNew BufUpdate

TT-500 o 1 1 198.00 1 Mo r
TT-5005 [u] 3 El 1658.00 [u] Yes r
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The second frame displays historical buffer data for the selected items:

Below Warning. The number of times during the evaluation period that a kanban consume/post
or fill transaction caused the supermarket inventory to fall below the warning percentage or
guantity range.

Below Critical. The number of times during the evaluation period that a kanban consume/post
or fill transaction caused the supermarket inventory to fall below the critical percentage or
quantity range.

Exposure Quantity. The cumulative total difference between the supermarket inventory level
and the critical limit for all the times during the specified period that inventory fell below the
critical limit.

No Stock. The number of times during the evaluation period that the supermarket ran out of
thisitem.

New Buffer. When Yes, the system has recommended anew buffer size for thisitem, displayed
in the last frame.

Update. Indicates whether the supermarket buffer will be updated for thisitem. The system
updates this field based on the value of the Update field in the next frame.

Fig. 8.3
Historical Buffer Evaluation, Update Frame

Item Humber: TT-500 witing har Step: 0
Supermarket Site: 10000 Supermarket: Fe UM: EA
Source Site: 10000 Source: M100
Buffer Size: 600.0 New Buffer Size: 600.0]
Warning Limit: |66.0 Limit Display: PCT
Critical Limit: [33.0 Az Of: Update: []

The next frame displays the recommended maximum buffer size for the supermarket. Set Update
to Yesto have the system automatically update the kanban loop quantity, as well as the warning
and critical level values, based on the values shown in this frame. You can accept these default
values or change them as needed. You also can adjust these three fields manually using Kanban
Master Maintenance.

When you finish reviewing and updating data, click Back. The system redisplays all the selected
items (see Figure 8.2) with Update set to Yes on items that will be updated. When you click Back
again, the system prompts you to confirm the update. Respond Yes to update the database and
generate areport on modified buffer sizes and kanban sizing recommendations. Respond No to
exit without changing the database.

The system resizes the appropriate kanban loops to support the updated buffer size. Based on the
setting of the Calc Cards/Qty field in Kanban Master Maintenance, the system updates either the
number of cards or the kanban quantity. If the number of cards changes, the system displays
messages regarding how many cards should be added or activated/inactivated using programs on
the Kanban Card Management menu.

Note These are similar to the updates made when you run Supermarket Workbench for a kanban
loop.
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Supermarket Workbench

Use Supermarket Workbench (17.2.7) to simulate the anticipated performance of an inventory
supermarket based on future demand. Demand sources include forecast, sales orders, customer
schedules, return material authorizations (RMAS), material orders, and intersite demand. For
reference, the program calculates and displayslevel schedules, then cal culates the buffer size at the
end of each day based on the level schedule and demand for the day.

Color codes identify days when the buffer falls below specified levels. For example, if no buffer
guantities have dropped below the critical limit, the supermarket might have too much inventory.
See “Warning and Critical Limit Values’ on page 205.

You can simulate the effects of changing the buffer size on supermarket performance by entering a
target buffer size, and use the results of the simulation to modify supermarket and kanban sizing
parameters.

Optionally, you can view a graph of current and modified supermarket buffer size during the
planning horizon period.

When you save your changes, the system updates kanban loop datain the following Kanban
Master Maintenance (17.1.4) fields, as appropriate:

 Buffer Maximum

+ Number of Cards

 Kanban Quantity

- Safety Stock
Variability

Click Audit Report to review simulated changes before saving them to the database.

Note Thisprogramismost useful when used to evaluate the effectiveness of supermarkets
supplied by pacemaker processes, rather than by other supermarkets or external suppliers.

Use Historical Buffer Evaluation (17.2.2) to review the effectiveness of supermarket sizing based
on actual, rather than ssimulated, performance. See “Historical Buffer Evaluation” on page 200.

Prerequisites

Before evaluating future supermarket buffer performance with this workbench, be sure you have
set up the following data:
« Kanbanitem records using Kanban Item Master Maintenance (17.1.1). See“Kanban Items’ on
page 88.
« Manufacturing process definitions using Kanban Process Maintenance (17.1.3). See “Define
Processes’ on page 93.

« Supermarket definitions using Supermarket Maintenance (17.1.2). See “ Setting Up Kanban
Supermarkets’ on page 102.

« Kanban item loop definitions using Kanban Master Maintenance (17.1.4). See “ Setting Up
Kanban Loops’ on page 104.

« Supermarket demand data using Average Demand Calculation (17.2.9). See “Performing
Calculations’ on page 126.

MQAD



Analysis, Scheduling, and Reporting 203

Using the Program

Important Supermarket Workbench is designed specifically for the QAD .NET UI. Although the
program displays as a menu item in other interfaces, it runsonly in QAD .NET UI.

Supermarket Workbench consists of multiple frames, as well as several control buttons that
display at the bottom of the program screen. Click the appropriate button to perform the following
functions:

- Save: Click Save when you finish analyzing the effects of a supermarket size change and want
to update the database.

- Refresh: Replace the workbench data with the original values from the database. If you have
updated the Target Buffer Size field, the system prompts you to continue. If you continue the
refresh without clicking Save, any changes you made in the workbench are lost.

- Recalculate: Update calculated fields based on changes you make to the Target Buffer Size
field. This updates the workbench, but no changes are made to the database until you click
Save.

« Audit Report: View areport comparing the baseline data with updates that will take place
when you click Save. Use thisfeature to analyze the effects of your changes before modifying
the database.

 Graph: Plot the current and target supermarket buffer quantities remaining over the specified
planning horizon.

Intheinitial frame, select kanban loop records by entering a combination of site and other datato
uniquely identify a kanban supermarket, as well as the start date and the number of daysthe
system should include in the planning horizon.

You aso can reconcile cards from within the workbench by setting Card Reconciliation to Yesin
the Selection Criteria frame. The system compares the current number of active cards to the
optimum number and displays the number of out-of-balance loops in the Reconcile/Print Cards
frame. Thisisthe same way card reconciliation works in the kanban workbenches. See “ Reconcile
Cards’ on page 137.

Fig. 8.4
Supermarket Workbench (17.2.7), Selection Criteria Frame

¥

Selection Criteria

Supermarket Site:10000 P W1 plant Supermarket:|FG » Start Date: 05/23/2007
Ttem:TT-500 P wiring harness, hasic Step:[n # Plannin g Horizon:30 | (Days)
Source Site:[10000 2 M1 Plant Source ID:M100 Source Type! Process
Card Reconciliation:| Mo+ Move Card Sizing:| None ~

The system displays two frames of data based on the source type for the loop that supplies the
selected supermarket:

« For al source types, the Primary Data frame shows the number of active cards and the kanban
size, aswell asthe critical and warning limit levels set in Kanban Master Maintenance. These
limits display as quantities, even when Limit Display is set to Pct in the kanban master record.

« For all sourcetypes, the Detail Data frame displays more information from Kanban Master
Maintenance, including the order quantity, order point, variability factor, demand percent,
safety stock, safety time, and replenishment time.
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« Only for loops that are supplied by a process, the Detail Data frame also includes several
values from Kanban Process Maintenance, including the every-part-every (EPE) interval for
the item, process function, and takt time, as well as the pitch time, quantity, and UM for the
process. For loops supplied by an external supplier or a kanban supermarket, these fields are

blank.
See “Source Data’ on page 106 for more information.

Fig. 8.5
Supermarket Workbench, Primary and Detail Data Frames
Primary Data ¥
Kanban Quantity:25.0 Warning Limit: 396.0 EA
Active Cards:24 Critical Limit:198.0 Ea
Detail Data ¥
EPE Interval:1.000 Days Order Quantity:25.0 Safety Stock;100.0
Process Function:Standard Process Order Paint:575.0 Safety Days:3.0
Takt Tirme:0 00:24:41,0000 Variability Factor:1.,00 Replenishrnent Tirme:0 00:00:00
Pitch Time:0 20:34:10.0000 Derand Percent:100.00 Process Planner ID:
Pitch Quantity:50.0 Pitch UM:EA4)

These fields include values only when the
supplying source is a process.

The Data frame at the bottom of the screen includes two fields.

Buffer Maximum. The system displays the current value of the Buffer Maximum field in
Kanban Master Maintenance.

Target Buffer Maximum. You can update this field to analyze the effects of changing the buffer
size. The default is the value of Warning Limit, rounded up based on the kanban quantity.

See “Buffer Maximum” on page 108 for more information.

Fig. 8.6
Supermarket Workbench, Data Frame
Data ¥
Buffer Maximumn:8600.0 Target Buffer Maxirmumm: ZIE0E
4 Current Buffer Preliminary Buffer Buffer
Date Dernand Av:ﬁ:,?:‘a Level Remaining Level Rermaining Tasrgr?:d\j;el Remaining
Srhedile Cantity Srhedile Onantity Tantity
05/27/2007 0 00:00:00 0.0 1125.0 0.0 1125.0 0.0 1125.0 2
05/28/2007 0 16:00:00 50,0 1175.0 500 1175.0 50.0 1175.0
05/29/2007 016:00:00 50.0 izz5.0 500 1zz5.0 50.0 1z25.0
05/30/2007 | 2600.0 0 16:00:00 50,0 -1325.0 S0.0 -1325.0 500 -1325.0
05/31/2007 016:00:00 50.0 -1275.0 S0.0 -1275.0 so0.0 -1275.0 3
[ Refresh ] [ Recalculate ] [ Audit Report ] [ Graph ]

The Data grid displays the information about the supermarket shown in Table 8.1.

Table 8.1
Supermarket Workbench, Data Grid Fields
Field Description
Date The grid includes arow for each day in the planning horizon,
beginning with the start date.
Demand The total of actual demand for the date plus daily forecast,

calculated by prorating the weekly forecast over the number of
active daysin the week. Prorating for the current week assumes a
Monday start date.
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Field Description

Available Time The total time available to produce the kanban item. When the
loop is supplied by a process, thisis derived from the Available
Time field in Kanban Process Maintenance. Since level schedules
are calculated only for processes, this columnis not significant for
other source types.

Current Level Based on demand and available time over the horizon period, as
Schedule well as available time for the specific day, the system calculates
the number of unitsto be produced on each day that theitem is
scheduled for production, rounded based on the kanban quantity.
Not all items are necessarily scheduled for each day; for example,
thisis not possible if the EPE interval is greater than one day.

Buffer Remaining | The system displays the quantity remaining in the supermarket
Quantity each day after adding the current level schedule quantity and
subtracting the demand.

Note The Current Inventory row displays the result of multiplying
the kanban quantity by the number of replenishment cards, with
the exception of those with a status of Empty Accumulate. Those
cards are not yet authorized based on accumulator settingsin
Kanban Master Maintenance.

Preliminary Level | These calculations use the same logic as the current level
Scheduleand Buffer | schedule, but adjust the level schedule based on the supermarket
Remaining Quantity | size specified in Buffer Maximum.

Target Level These calculations adjust the level schedule based on the updated
Scheduleand Buffer | value of Target Buffer Maximum.
Remaining Quantity

Warning and Critical Limit Values

The system compares the values of Warning Limit and Critical Limit specified in Kanban Master
Maintenance with the Buffer Remaining Quantity values. These values are displayed for reference
in the Primary Data frame.

Note If Limit Display is set to Pct in Kanban Master Maintenance, the system multiplies the
Buffer Maximum value by that percentage to display the limits as quantities. When Limit Display
is Quantity, the system displays the specified limits.

When the remaining buffer falls below alimit, the system color codes the buffer value for the day
asfollows:

« Yellow: The buffer level is below the critical limit.

« Orange: The buffer level has reached or fallen below O (zero).

Generating Level Schedules

A level schedule is a production schedule that indicates the quantity of each item a process must
produce during each shift to meet the calculated takt time over the specified planning period.

Kanban provides two methods of calculating and viewing alevel schedule for your pacemaker
manufacturing processes:

« Use Preliminary Level Schedule Report (17.14.2) to produce a simple, shift-by-shift
production schedule.
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Note An enhanced version of Preliminary Level Schedule Report is available at menu
17.14.26 for .NET Ul usersonly.

» Use Level Mix Workbench (17.14.1) to analyze the historical mix percentage at pacemaker
processes, as well as determine the future mix. You also can update flow schedules to support
level scheduling of future demand.

Preliminary Level Schedule Report

Use Preliminary Level Schedule Report (17.14.2) to calculate the number of units that must be
produced during each shift to meet takt time requirements of a process.

If you have QAD .NET UlI, you can use the enhanced version of the report available at menu
17.14.26. The screen examplesin thistopic illustrate that version of the program.

Takt timeis calculated based on the setting of Takt Time Calculation specified in Kanban Process
Maintenance:

« When Takt Time Calculation is EPEICalc, takt timeis calculated when you run Basic Process
Calculations or Kanban Process Workbench.

» When Takt Time Calculation is LvIMixXWB, takt timeis cal culated when you run Level Mix
Workbench.

See “Define Processes’ on page 93 for more information.

Fig. 8.7
Preliminary Level Schedule Report (Enhanced .NET Ul Version)

JPI’E“m Level Schedule Report - ‘

Fier[Viewsr]

| WewFiter % open - [ Save % Saveds 98 Delete ‘ @ settings ([5] Layout -| Document =~ » Run [ Schedue -
Search Condiions

[site = [equals | [weste Ple] - | ®

|Process Code = [equals ~|[nans Pla) | | *®

|Request Date = [range BIEED <] - [emiveom it x

[shit | [equals - [@ - | x

| Select Only Pacemak._+ | [equals | [Me ~|

[San By = [equals -] [shit |

| Schedule Time Adyus = | [ouals =

‘Schadule Time Adjus - ‘ |aqua\s vl |

‘Schedule Time Adjus  « ‘ |equa\s vl |

e T T T T A

)
)
)
[2]-

[2)

‘ScheduleTimeAdius 'Hequa\s v|| I I
[2)

[2)

‘Schsdule Time Adjus  ~ ‘ |squa\s 'l |

Usethefilters to select processesto include in the report output. The only required fields are the
date range. You can include all processes or limit the selection to processes defined as pacemakers
in Kanban Process Maintenance (17.1.3). See “Pacemakers’ on page 58.

This program uses calendar records defined in Process Shift Maintenance (17.1.13) to determine
the total time available on each daily shift. To display individual types of exceptions defined in
that program, enter up to five codes in Schedule Shift Adjustments. These fields default from
Kanban Control (17.24). The system validates these values against entriesin the Reference field in
the Process Shift Maintenance Shift Adjustments frame. If more than five adjustment categories
are included in the process shift records, the report output combines additional exception timesin
the Other column. See “ Set Up Process Shifts’ on page 101.
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The system uses the process takt time to calculate a preliminary level schedule for the process,

expressed in terms of level schedule units per shift, per day:

Level Schedule Units = Total Available Minutes / Process Takt Time in Minutes

Figure 8.8 shows a sample of the report output.

Fig. 8.8

Preliminary Level Schedule Report Output

n

QAD

Site wesite
Shift Date

B1/2010
B2r2010
BI3r2010
Bi4r2010
Bi7r2010
BE2010
BI2010
B 02010
B 12010

Day of
Week

Tuesday
Wednesday
Thursday
Friday
Monday
Tuesday
Wednesday
Thursday
Friday

Process 0908
Shift
Hours
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

Level Schedule Report

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Domaint USD

Pacemaker [No

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Process Takt Time (D H:M:S)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o 0mo1:47

Other

0.00
0.0o
000
000
000
0.00
0.0o
000
000

Available
Hours
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

Page1/1
213201
8:05:30 AM

Level Sch
Units
538
538
A38
538
438
538
538
A38
A38

Total

144.00

0.00

0.00

0.00

0.00

0.00

0.00

144.00

4,842 |

| Process

144.00

0.00

0.00

0.00

0.00

0.00

0.00

144.00

4842 |

End of Report

Level Mix Workbench

Use Level Mix Workbench (17.14.1) to perform several major functions for your pacemaker

processes:

- Calculate the volume of all partsthat must be run each day, based on the time available and the

takt time.

 Determine the mix of the variousitems produced in the process. The past mix is determined by
analyzing historical demand to find what percentage the item represented of the total volume
of items sold. Additionally, the system looks at forecasts and customer orders to calculate the
percentage thisitem representsin terms of anticipated future volume. You can override the
future mix percent of the items based on the total demand volume for the process.

- Calculate a suggested daily level schedule by shift for each item based on the established
process volume, mix, pitch, EPEI, and the sequence in which items are produced by a process.
This level schedule can be manipulated and modified based upon management decisions and
other factors or it can be accepted as calculated. One of the factors that may influence whether
the level schedule is accepted or modified is an evaluation of future inventory performance
based on calculations in Supermarket Workbench.

 Update the master production schedule (MPS). Once you are satisfied that the leveled mix is
within the level volume and the buffer performance is acceptable, you can send the new

schedule back to the MPS in the form of updated flow schedules.

See “Pacemakers’ on page 58 for more information.

Prerequisites

Before calculating level schedules with this workbench, be sure you have set up the following

data

« Kanban base data including:
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 Kanban items using Kanban Item Master Maintenance. See “Kanban Items’ on page 88.

- Default tolerance percent for mix and volume variance using Kanban Control. See “Level
Mix Workbench Tolerance” on page 78.

Pacemaker processes and the items they produce using Kanban Process Maintenance. See
“Define Processes’ on page 93.

Supermarkets using Supermarket Maintenance. See “ Setting Up Kanban Supermarkets’ on
page 102.

Kanban loops for the items produced at the pacemaker processes using Kanban Master
Maintenance. See “ Setting Up Kanban Loops’ on page 104.

Thetime available at the process for each shift using Process Shift Maintenance. See “ Set Up
Process Shifts’ on page 101.

Optionally, depending on how process items have been defined, item total setup and run times
using Process Item Operation Rollup. See “Roll Up Item Data’ on page 101.

Flow schedule base data, including adding the items to the production line referenced in the
process record, using programs on the Flow Menu (17.21). Flow schedules may or may not
aready be set up for the item on the production line. See “ Setting Up Flow Scheduling” on
page 15.

Using the Program

Important Level Mix Workbench is designed specifically for the QAD .NET user interface.
Although the program displays as a menu item in other interfaces, it runs only in QAD .NET UI.

Level Mix Workbench consists of multiple frames, as well as several control buttons that display
at the bottom of the program screen. Use the vertical scroll bar to access the control buttons. Click
the appropriate button to perform the following functions:

Save: Click Save when you are finished analyzing the effects of changes and want to update
the database.

Refresh: Replace the workbench data with the original values from the database. If you
modified any fields, the system prompts you to continue. If you continue the refresh without
clicking Save, any changes you made in the workbench are lost.

Recalculate Totals Only: Update cal culated fields based on changes you have made without
creating alevel schedule.

Recalculate: Update cal culated fields based on changes you have made. This updates the
workbench and calculates the level schedule, but no changes are made to the database until
you click Save.

Audit Report: View areport comparing the baseline data with updates that will take place
when you click Save. Thereport also showsthe level schedule that will be generated using the
current workbench values. Use this feature to analyze the effects of your changes before
modifying the database.

Calculate Audit: After clicking Update, view areport showing the basis for the level mix
calculations, including an interval-by-interval summary of how quantities were allocated to
shifts.
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Fig. 8.9
Level Mix Workbench (17.14.1)

Selection Criteria

Process Site:1000 » Process 1o:miog P
Historical Days: 30 Future Days: 30 Time Fence Days:|0
Tolerance Percent: 0 Schedule Time Adjustments:
Rounding Option:| One v

209

In the Selection Criteriaframe, identify a manufacturing process by entering a combination of site

and process ID.

Note The system limits the process selection to pacemakers—processes that have Process
Function set to PACE in Kanban Process Maintenance. See “ Process Function” on page 94.

Historical Work Days. Enter the number of days of historical datathe system should usein

average mix percentage calculations.

Future Days. Enter the number of days the system should use in selecting future demand

records.

This value must be greater than 0 (zero) and greater than the value entered in Time Fence

Days. Both of these fields default to 30 days.

Time Fence Days. Enter the number of calendar days into the future, starting from today,
when flow scheduled orders are considered frozen and will not be automatically rescheduled
by the workbench—although the system updates these schedul es with any manual changes

you save in the workbench. This value defaults from Kanban Control (17.24).
This must be less than the value entered in Future Days. When the field is O (zero), no

schedules are frozen.

Tolerance Percent. Specify the allowable tolerance percentage between the total amount
planned to be scheduled and the total amount actually scheduled. This value defaults from

Kanban Control.

The system displays a warning when scheduled quantities are outside this percentage.

Schedule Time Adjustments. Optionally enter up to five reference codes related to calendar
adjustments specified in Process Shift Maintenance (17.1.13). The system validates entries

against that program. See “ Set Up Process Shifts’ on page 101.
These fields default from Kanban Control.

To modify or enter adjustmentsin Level Schedule Workbench, click the Level Volume and

Calendar tab and subtab for the appropriate shift. You can then update hours associated with
reference codes as needed. The system updates the adjustment records in Process Shift
Maintenance for each day you modify.

Time adjustments are typically used to identify such exceptions to the standard shift calendar
as holidays or irregularly scheduled meetings that cannot be accounted for by shortening the
shift hours.

The Process Data frame summarizes information about the process from the record defined using

Kanban Process Maintenance (17.1.3). See “Define Processes’ on page 93.

Note If thisframe does not display, click the hide/show icon on the right of the Process Datatitle

bar to view it.
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Fig. 8.10
Level Mix Workbench, Process Data Frame

Click to hide or show data in workbenches.

Process Data ¥
Time Available:0 16:00:00 EPE Interval:1.000 Pitch Quantity:50.0
Percent Uptime:20.00 EPEI Unit Of Measure:Days Pitch Interval:0 20:34:10
Cycle Time:0 15:00:00.000 Production Line: Pitch UM:EA
Level Mix Sequence:mfg_seq  MFG Sequence Number Takt Time Calculation:EPEICalc  EPEI Calculation

The Data frame displays a set of tabs that you can click to select functions within Level Mix
Workbench:

« Mix Anaysis: Thistab is selected when you launch the program. Initialy, it displays the
average historical mix percent of items produced by the process.

« Individual shifts: Use these tabs to adjust quantities per item on each shift.
« All Shifts: The system displays updated per-item summaries of the total schedule for the day.

 Level Volume and Calendar: Click to display shift subtabs, which let you view calendar and
volume information. Optionally, you can enter or update time adjustments for each shift.

Mix Analysis

Use Mix Analysis to analyze the average historical mix percent of items produced at a process
during the period specified in the Historical Daysfield, aswell asthe future mix percentages based
on demand data for the period specified in Future Days. You can update the system-cal cul ated
future mix percent as needed, as well as identify a change in the buffer quantity for each item.
When you click Recal culate, the system updates the workbench with a shift-by-shift level schedule
to support the new mix.

Fig. 8.11
Level Mix Workbench, Mix Analysis Tab
Data ¥
Mix Analysis
Level Schedule Takt Time:0 00:03:48.0207 Maodified Schedule Takt Time:?
: Override
Histarical Future
o ot }gsturm;l B DFuturEd e Pmlc‘l’luc:tmn va;rEltdE Mauftfer . QSuahnt:jtyltu
ernan Prrantaan eman B iaiar ix roduction justmen chedule
Percentaoe
TT-500 1.000 0.0 0.00 5100.0 87.76 87,78 5100.0 00 5100.0
TT-500L 1.000 0.0 0.00 100.0 1.72 1.72 100.0 0.0} 100.0
TT-600 1.000 0.0 0.00 75.0 1.29 1.29 75.0 0.0 75.0
TT-700 1,000 0.0 0.00 35.0 0.60 0.60 35.0 0.0 35.0
TT-500 1.000 0.0 0.00 500.0 3.61 5.61 500.0 0.0 500.0
TT-900 1.000 0.0 0.00 0.0 0.00 0.00 0.0 00 oo
Totals 0.0 0.00 5610.0 100.00 100.00 5810.0 0o 5610.0
< b
[Refresh | [ Recaloulate Totals only___| [ Recaloulate | [ Audit Report | [ Caloolate Audit |

Note When you modify an editable field, the system does not automatically update all related
calculations within the Mix Analysis grid. To update all the related fields without generating a
level schedule, click Recalculate Totals Only.

Table 8.2 summarizes the data included on the Mix Analysis tab.
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Table 8.2
Mix Anaysis Tab Fields
Field Description
EPE Interval Display only. The item EPEI from Kanban Process Maintenance.

Unless Auto EPEI is set to No, thisis the same as the process
EPEI from the Process Data frame.

Historical Demand

Display only. The total demand for the item during the period
defined in Historical Days.

Historical Demand
Mix Percentage

Display only. The percent of total process demand for the
specified historical period represented by thisitem.

Future Demand

Display only. The total demand for thisitem during the period
defined in Future Days. Depending on the Forecast Consumption
settings in Sales Order Control (7.1.24), this might include
quantities from past-due sales orders.

Future Demand Mix
Percentage

Display only. The percent of total process demand for the
specified future period represented by thisitem.

OverrideProduction

Defaults to percentage of total future demand for all processitems

Operators Required

Mix Percentage represented by thisitem. You can update thisfield. The system
displaysawarning if the total percentage for all items does not
equal 100%. When you change the value, the system updates
Override Production.

Override Production | Display only. Default is the same as Future Demand. If you update
Override Production Mix Percentage, the system displays the
product of the new percentage and the total process demand
quantity.

Buffer Adjustment | Defaultsto 0. Optionally enter a positive or negative number that
temporarily changes the quantity of thisitem being scheduled. For
example, you can use thisfield to increase inventory for seasonal
changesin demand.

Quantity to Display only. The quantity that will be included in the level

Schedule schedule, calculated asthe sum of Override Production and Buffer
Adjustment.

Quantity to Display only. The percentage of the total quantity to schedule

Schedule Mix represented by thisitem.

Percentage

Average Daily Display only. The average quantity of thisitem to be produced

Quantity during each work day. Calculated by dividing Quantity to
Schedule by the number of work days.

Standard Pack Display only. Thisisthe package size specified in Kanban Master
Maintenance for the loop on which this process is the pacemaker.
If thereis no loop record, the value defaults to 1.

Kanban Quantity Display only. Thisisthe number of items per kanban specified in
Kanban Master Maintenance for the loop on which this processis
the pacemaker.

Cycle Time Display only. The process-item cycle time from Kanban Process
Maintenance.

Number of Display only. Based on the current demand, this is the number of

operators needed to meet the production requirements. The system
calculates this value as the item work time (in seconds) divided by
the process takt time.

211
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Shift Tabs

Use the individual shift tabs to view and update daily schedules for each process item. When you
click Recalculate, the system updates settings on the Mix Analysis tab to reflect the new values.
When you click Save, the system updates flow schedules for the production line supporting this
process. Click All Shiftsto view asummary by item for all shifts.

Fig. 8.12
Level Mix Workbench, Shift Tab

Data
Shiftl

Available el
Date TT-500 TT-500L Hours Schedule

TT-600 TT-700

.o}
0.0
0.0
0.0
0.0

Current
T8 Schedule

Hours nits
252.6086955
2526086955
252.6086955
0.0

0.0

208
0.0
0.0
150
0.0
<
Modified Qty 350
to Schedule
Modified Qty 51.7
to Schedule
Hix %
Total

oo
oo
oo

~16.0
16.0
16.0
0.0

~.o

05/23/07
05/24/07
05/25/07
05/26/07
05/27/07

100
(ifl:}
oo
100
oo

Use
horizontal
scrolling to
view more
items.

oo
b
00

200 o0 368.0 5809,999997

29.54 [ Level Schedule Takt Tirme: 0 00:03:48.0207

Modified Schedule Takt Time: 7

5100.0 1000 35.0 500.0
Planned

Total
Planned

%

it
76
Mix

172 0.60 861

| [ Recaleulatd | [ Audit Report ] [ Caloulate audit |

[Refresh | |

Recaloulate Totals Only

Vertical scrolling shows additional dates.

Although the grid includes four shift tabs by default, the system only displays data for shifts that
have hours defined in Process Shift Maintenance. Shifts with no hours defined display O (zero)
valuesin al fields.

Note Schedulesfor days within the Time Fence Days period specified in the Selection Criteria
frame are shaded in yellow. The system does not update these fields when calculating alevel
schedule. However, you can modify the fields manually. The system updates the associated flow
schedules when you save your changes.

The shift tabs include the display-only fields shown in Table 8.3.

Table 8.3

Shift Tab Fields
Field Description
Modified Qty to The total modified quantity of thisitem to be scheduled during the
Schedule planning period.

Modified Qty to
Schedule Mix %

The total modified quantity for an item for the shift divided by the
total quantity of all items scheduled for the shift during the
planning period.

Total Planned Qty

The total quantity of the item planned for the shift during the
planning period.

Total Planned
Mix %

The total quantity planned for an item for the shift divided by the
total quantity of all items scheduled for the shift.

Available Hours

The total hours available for work during the shift. Thisisthe
value from the Level Volume and Calendar tab.

Current Schedule
Hours

The total hours required on this shift to meet the current schedule.
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Field Description

Current Schedule The quantity of thisitem currently scheduled to be produced
Unit during this shift, not considering level scheduling.

Level Schedule The level-scheduled quantity of thisitem to be produced during
Units this shift.

Level Volume and Calendar Tab

Click thistab to display a series of subtabs that let you view alevel schedule summary for the
selected shift or for al shifts. After you have selected a shift for viewing, click the shift number to
maximize or minimize the tab. This lets you view multiple shift records at the same time; you can
use horizontal scrolling to move between shifts.

Fig. 8.13
Level Mix Workbench, Level Volume and Calendar Tab

Click subtabs to display additional shifts.

Data ¥
Level Yolume and Calendar
Shiftl Shift2 Shiftz Shift4 -~
Date JHours Other “L‘;‘Lﬁ‘,‘;‘e s:ﬁﬁ\a Date Hours Oth
Units
05/23/07 160 0.0 16.0 252,6086955 05/23/07 160 0.0
05/24/07 160 0.0 16.0 252.,6086955 05/24/07 160 0.0
05/25/07 160 0.0 16.0 252,6086955 05/25/07 160 0.0
05/26/07 0.0 0.0 0.0 0.0 05/26/07 0.0 0.0
05/27/07 0.0 0.0 0.0 0.0 05/27/07 0.0 0.0
05/28/07 160 0.0 16.0 252,6086955 05/28/07 160 0.0
05/29/07 160 0.0 16.0 252,6086955 05/29/07 160 0.0
05/30/07 160 0.0 16.0 252,6086955 05/30/07 160 0.0
05/31/07 160 0.0 16.0 252,6086955 05/31/07 160 0.0
06/01/07 160 0.0 16.0 252,6086955 06/01/07 160 0.0
06/02/07 0.0 0.0 0.0 0.0 06/02/07 0.0 0o
< >
[(Refresh | [ Recaloulats Totals only___ | [_Recalculate | [ Audit Report ] [ Calculate Audit |

For each date in the planning period specified in Future Days, the system displays the data shown
in Table 8.4.

Note Thisissimilar to the data generated by Preliminary Level Schedule Report (17.14.2). See
“Preliminary Level Schedule Report” on page 206.

Table 8.4
Level Volume and Calendar Tab Fields
Field Description
Hours The number of hours defined for the shift in Process Shift
Maintenance.
Adjustments Up to five columns display times associated with adjustments

identified in the Selection Criteriaframe. These adjustments are
identified in Process Shift Maintenance; the column label isthe
value of the Reference field specified in the adjustment record. If
you modify afield and click Recalculate, the system adjusts the
time available in level schedule calculations. When you click
Save, the system updates the adjustment record in Process Shift
Maintenance for that date.

MNQAD



214  User Guide — QAD Lean Manufacturing

Field Description

Other This column includes other time adjustments defined in Process
Shift Maintenance. The value includes the total of all time
adjustments not shown in the other columns. For example, if you
do not enter any valuesin Schedule Time Adjustments, the system
totals al the adjustment values and displays the total in Other.
This column a so displays adjustments entered with Reference lft
blank. You cannot update this column.

Available Hours The system adjusts Hours by the values of time adjustments and
the Other value to display thetotal time availableto the process on

this day.
Level Schedule Thisisthetota quantity of items scheduled for the day, calculated
Units by dividing the available hours (in minutes) by the process takt

time (in minutes).

Generating Reports

Table 8.5 lists kanban reports and inquiries with a brief description of their purpose.

Table 8.5
Kanban Reports

Report Description

Inventory Validation Report Shows differences between the inventory represented
(17.6.13) by full replenishment cards and the on-hand inventory
balance of the supermarket location. The report
compares the two quantities and uses a tolerance
percentage specified in Kanban Master Maintenance to
identify out-of-tolerance situations. Another field in
Kanban Master Maintenance, Lag Factor, letsyou
specify the number of kanbans that are typically in
process for each loop. The system applies this factor to
the on-hand balance before comparing the inventory
levels. You can use this report to identify situations that
might require an audit of card status or an inventory
cycle count.

Kanban Card Inquiry (17.3.3) | Shows kanban loop and card data for a specific card.

Kanban Card Status Report Lists kanban status data for al the cards in selected
(17.3.13) loops.

Kanban Card Audit Report Compares the system-recommended number of kanban
(17.3.14) cards for a kanban loop to the actual number of active
kanban cardsin that loop. You can optionally print the
report with a page break inserted at each different
supplying source so the report can be distributed to each
supermarket for verification of actual kanban card

amounts.
Dispatch View by Dispatch ID | Displays dispatch data for individual cards based on
(17.5.9) dispatch ID and kanban ID.
Dispatch View by Source/ltem | Displays dispatch data for individual cards based on
(17.5.5) loop information.
Dispatch Report (17.5.7) Provides card dispatch information for selected loops;

includes option to include card-by-card details.

Item/Loop/Card Transaction | Displays kanban and inventory transaction data for
View (17.6.8) individual cards based on item number.
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Report Description

Item/Loop Transactions View | Displays kanban and inventory transaction data for

(17.6.9) kanban loops based on item number.

Kanban Card Transactions Displays all kanban transactions associated with a

View (17.6.10) specific kanban card.

Kanban Transaction History Displays transaction history record for a specified

Inquiry (17.6.10) kanban transaction.

Kanban Transactions Audit Lists kanban transaction history records by various

Report (17.6.15) selection criteria associated with the loop, supplying
source, or cards.

Authorized Card Report Provides summary data on sel ected replenishment cards

(17.6.17) that have a status of Auth. For two-card loops, move

cards are not included, regardless of their status. When
the specified source is a FIFO process, the output also
includes replenishment cards with a status of In FIFO.
See “FIFO Lanes’ on page 58.

Missing Kanbans Report
(17.6.18)

Kanbans are sized to print the exact number of cards
that fulfill the demand for the kanban-controlled item.
When akanban card islost or destroyed, it can impact
inventory levels negatively.

Thisreport determines the time el apsed between the last
time a transaction was entered for a specific kanban
card and the current date and time. If the amount of
elapsed timeis greater than the maximum kanban cycle
specified for that kanban, the missing kanban card is
included in the report.

Use the Maximum Cycle fields in Kanban Master
Maintenance (17.1.1) to define the maximum kanban
cyclefor each kanban. Kanbans with blank Maximum
Cyclefields are ignored by this report.

215
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Chapter 9

Using External Applications

This chapter describes how to export Kanban information to data files that can be used by
external applications, aswell as how to return modified data to the system.

Exchanging Workbench Data 218
Introduces the concept of exchanging data.

Kanban Workbenches 218
Describes how to import and export files and lists associated file definitions.

Supermarket Workbench 230
Describes how to import and export files which alow Supermarket Workbench (17.2.7) to
be used.

Level Mix Workbench 233
Describes how to import and export files which allow Level Mix Workbench (17.14.1) to
be used.
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Exchanging Workbench Data

As an alternative to the three workbench programs available through the QAD .NET user
interface, the system includes tools for exporting Kanban datato a comma-delimited file. You can
then load the records into your specialized application such as a spreadsheet, manipulate data as
needed, and import modified records back to the database. Based on the changes you make, the
system automatically updates |oop and process data.

Optionally, you can have the system reconcile loops based on modified data, inactivating or adding
cards as needed. You aso can create new kanban loop records, as well as other database records
needed to support them, based on an imported file.

This chapter describes the export and import programs used to exchange Kanban data between the
internal application and an external application, aswell as the record structures of the files used as
the interface between the two systems.

Important A critical element of all three export/import proceduresis an internal key created by
the system in the kanban master table (knb_mstr). The Kanban Loop ID field (knb_primary_key)
uniquely defines each loop in the system. This field cannot be viewed or updated through the user
interface. This has the following implications on manipulating records with an external
application:

« When you use Kanban Workbench Import, the system uses this ID to determine whether you
are updating an existing loop or creating a new one. When an imported record does not include
avaueinthefield, theimport process attempts to create a new loop.

« With that exception, al recordsimported back to the system must contain the valid loop ID
that was included in the export file.

The following sections describe how to export and import files so that you can use an external
application to perform the same functions as the following QAD .NET Ul programs:

 Kanban Sizing Workbench

- Kanban Process Workbench

« Supermarket Workbench (17.2.7)

 Level Mix Workbench (17.14.1)

Kanban Workbenches

This section describes how to export and import files. Using these features, you can:

« Perform many of the functions of the kanban workbenches using an external application. See
“Using Kanban Workbenches” on page 131.

- Create new kanban loops and related records based on the content of external files.

Exporting Kanban Workbench Data

Use Kanban Workbench Export (17.2.16) to generate a data file containing records that you can
use in an external application to size kanban loops, as well as analyze the effects of modifying
several other aspects of loops and supplying processes. You can then format the updated values as
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an import file, import it into the system, update the associated loop records, and optionally
reconcile the number of cards based on the updated values, as well as print new and activated
cards.

Fig. 9.1
Kanban Workbench Export (17.2.16)
bl
Kanban Workbench Export: Go To - ACTIONS ~
Item Mumber: | TT-5005 To:|TT-5005
Supermarket Site: 10000 To: 10000
Supermarket: To:
Source Site: Ta:
Source: To:
Kanban Planner; To:
Option: |4 Export &ll Source Types
Export Directory:
File Marne;
Export;
Report: Output:
Batch ID:

Optionally enter ranges of selection criteriato identify the loop data to be exported. Use the
following fields to control other aspects of export processing:
Option. Specify the types of kanban sources to be included in the export. Valid values are:
1: Export Only Supplier Sources
2: Export Only Inventory Sources
3: Export Only Process Sources
4. Export All Source Types (default)

Export Directory. Optionally enter the path to the directory where this program places the
exported file. This value defaults from Kanban Control (17.24). See “ Control Program” on

page 77.
When the field is blank, the system uses the working directory.

File Name. Enter the name of the file that will contain the exported data.

Although the system generates a comma-delimited file, it does not add an extension. For
example, if you want the file to be accessible to an external application that recognizes
comma-separated value files, add . csv to thefile name.

Export. Enter Yes to export selected datato a comma-delimited file. To review areport on
which records will be selected without generating afile, run the program first with thisfield
set to No and Report set to Yes. After reviewing the resulting report and adjusting the selection
criteria as needed, run the program again with Export set to Yes.

Report. Enter Yes to generate areport identifying basic data about loops that will be selected
for export.

Table 9.1 shows the structure of the file created by Kanban Workbench Export. The valuesin the
fields are the same as those the system loads into the kanban workbenches.

Important Thisis not the same record structure required by Kanban Workbench Import.
Importing afile with the export structure will fail. See Table 9.2 on page 223.
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Table 9.1

Kanban Workbench Export File Definition

Field Name Format Description

knb_primary_key decimal Kanban Loop ID: internal keyid of knb_mstr

record

part character  Item

source_site character  Source site

source character  Source ID of the process, supermarket, or

supplier

source_type character  Source Type: Process, Supermarket, or Supplier
supermarket_site character  Supermarket site

supermarket character ~ Supermarket

daily_demand decimal Average daily demand

demand_um character  Demand UM

demand_method character  Demand method

demand_pct decimal Demand percent

replenishment_time integer Replenishment time (in seconds)
fifo_time integer Internal FIFO time (in seconds)
fifo_ext_time integer External FIFO time (in seconds)
fixed_interval integer Fixed interval time (in seconds)
setup_time integer Setup time (in seconds)

cycle time integer Cycle time (in seconds)

safety_stock decimal Safety stock

safety time decimal Safety days (in decimal days)

var_factor decimal Variability factor

epei_current decimal EPEI—Current

epei_revised decimal EPElI—Revised (Defaulted from EPEI Current)
epei_auto_calc Yes/No EPEI auto calculation

order_qty decimal Order quantity

order_qty_muilt decimal Order quantity multiple

pack_qty decimal Pack quantity

packs per_kanban decimal Packs per kanban

kanban_qty decimal Kanban quantity

number_of _cards integer Number of cards

pitch_um character  Pitch UM

pitch_um_demand decimal Demand in pitch UM

time_available integer Time available (in seconds)

pct_uptime decimal Uptime percentage

step character  Step

pitch_um_conv_factor decimal Pitch UM conversion factor
epei_conv_factor decimal EPEI conversion factor

epei_display character  EPEI display: Hours, Days, Weeks, Months
pacemaker Yes/No Pacemaker process indicator

Table 9.1 — Kanban Workbench Export File Definition — (Page 1 of 2)
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Field Name Format Description
no_of_resources decimal Number of resources
min_process_epei decimal Minimum process EPEI
item_yield_pct decimal Item yield percent
lead_time_method integer Lead time method
load_limit decimal Load limit

min_process item_epei  decimal Minimum item EPEI
run_out_option integer Run-out option
fraction_kanban_percent decimd Fractional kanban

card_reporting integer Card reporting
cost_allocation decimal Cost alocation
run_out_setup decimal Run-out setup time
run_out_quantity decimal Run-out quantity
run_out_quantity _um character  Run-out quantity UM
run_out_quantity _per decimal Run-out quantity per

run_out_quantity per_um character  Run-out quantity per UM
run_out_conv_factor decimal Run-out conversion factor

Table 9.1 — Kanban Workbench Export File Definition — (Page 2 of 2)

Importing Kanban Workbench Data

You can use Kanban Workbench Import (17.2.17) in two ways:

- After loading the data into an external application, updating it as needed, and saving it to a
comma-delimited import file such as a comma-separated values (CSV) file, use Kanban
Workbench Import to load data from the file into the system.

 Inanimport file, set up data records to create new loops, then import the file using Kanban
Workbench Import. The system creates a new kanban master record for each loop defined, as
well as supporting records as needed. See Table 9.6 on page 226.

Aslong astheindividual records are correctly formatted, you can perform both types of tasks
using the samefile.

Important For the system to create a new loop based on imported data, the following import file
values must already exist:

« Item number, defined in Item Master Maintenance (1.4.1)

 Supermarket site and, for process loops, process site, defined in Site Maintenance (1.1.13)

» For process loops, process ID, defined in Process Maintenance (17.1.3)

« For supplier loops, supplier address, assigned as part of a business relation
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Fig.9.2
Kanban Workbench Import (17.2.17)

P’ Kanban Workbench Import | - X
Kanban Workbench Import: Go To -~ ACTIONS -

Impart Directory:
File Name:
Update Imported Changes: [J
Card Reconciliation: 7 Output:

Import Directory. Optionally enter the path to the directory where this program looks for files
to import. This value defaults from Kanban Control.

When the field is blank, the system looks for files in the working directory.

File Name. Enter the name of the file that contains the data to be imported into the system. Be
sure to use the complete file name, including the extension.

This must be acomma-delimited file. For example, if the external application savesfilesin
commarseparated values format, the file will have an extension of . csv.

Update. Specify whether the program immediately updates the database or just generates a
report showing simulated before and after values. You can use this report to make sure that the
results are what you expect before updating the database.

Card Reconciliation. Specify whether the system reconciles the number of cardsin the loop
with the optimum number. The value defaults from Kanban Control. See “Card
Reconciliation” on page 79.

When thefield is Yes:

 On updated loops, the system activates or creates new cards if more are needed, or
inactivates excess cards, based on settings in Kanban Master Maintenance and Kanban
Control. Additionally, if the loop needs to be regenerated because of a changeto certain
key values such as the kanban quantity, reconciliation creates a new set of cards.

« On loops created based on the imported file, the system creates the number of cards
specified in thefile.

When Card Reconciliation is No, no reconciliation takes place for existing or new loops.

Print New Cards. Specify whether you want to print cards that were activated or created as
part of the reconciliation process. This can be set to Yes only when Card Reconciliation is
Yes.

Thisfield displays only when Updateis Yes.

Table 9.2 shows the structure of the import file that Kanban Workbench Import requires to work
properly. The values in these fields are the same values you can update using the kanban
workbenches.

Important Thefirst record in the import file must contain only the literal string kanban
workbench. Each subsequent record must include the fields shown in the table. Figure 9.3 shows
an example of a correctly formatted import file. It contains a record that will update an existing
loop aswell as one that will create a new loop.

Note Fieldsshowninbold type are used only when the record isintended to create a new kanban
loop—that is, when knb_primary_key is blank. Leave them blank when the record is intended to
update an existing loop.
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Table 9.2
Kanban Workbench Import File Definition
Field Name Format Description
knb_primary_key decimal Kanban Loop ID: Internal keyid of knb_mstr
record exported from the system. When this
field isblank, the system attemptsto create a
new kanban loop.
part character  Item number
step integer Process step
site character  Supermarket site
supermarket_id character ~ Supermarket ID
source_type character  Source type (enter number representing
language detail value):
- 1- Supplier
. 2-Inv
+ 3 - Process
source refl character  Value varies by source type:
- Supplier: Supplier address
- Process: Process site
- Inventory: Source site
source ref2 character  Value varies by source type:
- Supplier: PO number
 Process: Process ID
- Inventory: Supermarket ID
source_ref3 character PO line; used only when source type is
supplier
epei_rev decimal EPEI
daily_demand_rev decimal Daily demand
demand_pct_rev decimal Demand percent
replenishment_rev integer Replenishment time (in seconds)
fifo_time rev integer Internal FIFO time (in seconds)
fifo_ext_time_rev integer External FIFO time (in seconds)
safety_stock_rev decimal Safety stock
safety _time rev decimal Safety days
var_factor_rev decimal Variahility
order_qty_rev decimal Order quantity
order_qty_mult_rev decimal Order quantity multiple
kanban_qty_rev decimal Kanban quantity
number_of _cards rev integer Number of cards
buffer_maximum_rev decimal Buffer maximum
order_point_rev decimal Order point
epei_auto_calc_rev logical EPEI auto calculate
epei_conv_factor decimal EPEI conversion factor: Used to change the

EPEI display vaueinto days (as stored in the
database)

Table 9.2 — Kanban Workbench Import File Definition — (Page 1 of 2)
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Field Name Format Description
no_of_resources decimal Number of resources
min_process_epei decimal Minimum process EPEI
lead_time_method integer Lead time method (enter number
representing language detail value):
- 1-Fixed
- 2-Variable
load limit decimal Load limit
min_process_item_epel decimal Minimum item EPEI
item_yield _pct_rev decimal Item yield percent
run_out_option_rev integer Run-out option (enter number representing

fraction_kanban_percent_rev decimal

card_reporting_rev integer

language detail value):

- 0-No

+ 1-Yes

Fractional kanban

Card reporting (enter number representing
language detail value):

- 1- Standard

- 2-Add

- 3- Remove

Table 9.2 — Kanban Workbench Import File Definition — (Page 2 of 2)

Fig. 9.3

Sample Kanban Workbench Import File

A data record beginning with blank key ID and including other key values creates a new loop.

Required as first record in file

kanban workbench

—4,mat—l,99,matsitel,matinv,l,matsupp ,,10,,50,100,0,0,0,0,

100,0,,1

A data record beginning with system-assigned kanban
master key ID and no key values updates an existing

loop.

Field Mapping for New Loops

To create a new loop definition based on the import file, the system generates a number of
database table records. Some fields are populated with values from the import file; others default
to predetermined values. This section identifies the source of each field in these records and relates

the tables to menu programs.

Kanban ltems

Table 9.3 shows how the system creates new kanban items when they are needed. These are the

0,0,100,0,5,100,100,,,1,,2,,,100,0,,1

1076,,+4+444+.,410,,50,100,0,0,0,0,0,0,100,0,5,100,100,,,1,,2,,,

Results in default

or zero field value
for non-mandatory
fields.

same records defined in Kanban Item Master Maintenance (17.1.1).
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Table 9.3
Kanban Item Field Mapping
Kanban Item Master Maint Source or
Field Default Notes
Item Import file: Validated against existing items
part defined in Item Master Maintenance
Step Import file: If not included in import file, set to O
step
Routing Code Blank
BOM Code Blank
Container Type Blank
Minimum ltem EPEI Import file:
min_process _
item_epei
Cost Allocation 100%
Average Inv Calc Method Standard
Run-Out Option No
Run-Out Setup 0 00:00:00
Run-Out Material Blank
Run-Out Quantity 0.0
UM Blank
Run-Out Quantity Per 0.0
Run-Out UM Conversion Factor 0.0000
Comments No

Kanban Supermarkets

225

Table 9.4 shows how the system creates new supermarkets when they are required. These are the
same records defined in Supermarket Maintenance (17.1.2).

A new supermarket is required only when;

» The supermarket_ID value in the import file does not exist in for the specified site. In this
case, the system creates a new destination supermarket.

- For an inventory loop, the source_ref2 value in the import file does not represent avalid
supermarket at the site shown in source _refl. In this case, the system creates a new source

supermarket.

Table 9.4
Supermarket Field Mapping

Kanban Supermarket Maint Field

Sourceor Default

Description
Location Type
Inventory Location
Comments

Super Market Fax
Supermarket Fax[2]
Email

Blank
Inv

Blank
No

Blank
Blank
Blank
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Kanban Process ltems

Table 9.5 shows how the system creates new process item records when Source Type is Process.
These are the same records created when you define process items using the Kanban Process
Detail frame in Kanban Process Maintenance (17.1.3).

Table 9.5
Process Item Field Mapping

Kanban ProcessMaint Field  Source or Default

EPEI Import file: epei_rev

EPEI Auto Import file: epei_auto_calc_rev
Min EPEI Import file: min_process _epei
Yield 100%

Mfg Seq # 0

Cycle Time 0

Setup Time 0

Other Time Fields 00:00:00

Kanban Loop Tables

To build a new kanban loop, the system creates a Kanban Master Maintenance record using the
following key values from the import file:

« Item (existing or created by import)

. Step

 Supermarket site

 Supermarket ID (existing or created by import)

Table 9.6 shows how the system determines the remaining Kanban Master Maintenance values for
new kanban loops.

Note By default, the system creates only one-card loops. You must manually adjust the loop in
Kanban Master Maintenance after running the import if you need to include move cards.

Table 9.6
Kanban Master Field Mapping
Kanban Master Maint Field | Source or Default Notes
Source Master Data frame
Source Type Import file: source type | Must be either Supplier,

Inv, or Process

Supplier (when Source Typeis | Import file: source refl | Must be valid supplier
Supplier) defined in defined in
Supplier Create and
completed in Supplier
Data Maintenance

Purchase Order (when Source | Import file: source ref2 | If not blank, must bevalid
Typeis Supplier) purchase order

Table 9.6 — Kanban Master Field Mapping — (Page 1 of 5)
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Kanban Master Maint Field

Source or Default

Notes

Line (when Source Typeis
Supplier)

Import file: source ref3

If not blank, must be valid
line on specified purchase
order

Process Site (when Source Type
is Process)

Import file: source refl

Must be valid site

Process ID (when Source Type
is Process)

Import file: source ref2

Must be valid process ID

Operation Range (when Source
Typeis Process)

0-9999

Use FIFO (when Source Typeis
Process)

No

Source Site (when Source Type
islnv)

Import file: source refl

Must be valid site

Supermarket (when Source Import file: source ref2 | Must be valid
Typeisinv) supermarket; cannot be
same site/supermarket
combination as
destination
site/supermarket
Supermarket Item Detail frames
Order Point Import file: order_point_ | Warning displays when
revised thisis not a multiple of
Kanban Quantity
Location Type From Supermarket Supermarket can already
Maintenance for exist or be created by
destination supermarket | import
Inventory Location From Supermarket Supermarket can already
Maintenance for exist or be created by
destination supermarket | import

Average Demand Template Kanban Control
Working Buffer 0
Buffer Maximum Import file: Warning displaysif value

buffer_maximum_rev

islessthan Order Point or
not a multiple of Kanban
Quantity, Pack Quantity

Buffer Modified No

Limit Display PCT

Critical Limit 33

Limit Modified Blank

Warning Limit 66

Daily Demand Import file:
daily_demand_rev

Variability Import file:
var_factor_rev

Demand Modified No

Demand Percent Import file:

replenishment_rev

Table 9.6 — Kanban Master Field Mapping — (Page 2 of 5)
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Kanban Master Maint Field | Source or Default Notes

Average Inv Calc Method Standard

Pack Quantity 1

Package Type Blank

Count Tolerance 5

Lag Factor 0.0

Safety Stock Import file: Warning displaysif safety
safety _stock_rev stock is more than Buffer

Maximum or Order Point

Safety Days Import file:
safety_days rev

Service Level 50%

Safety Stock Template From Kanban Control

Safety Stock Method Manual

Peak Average Days 0

SuperMarket Fax From Supermarket Supermarket can already
Maintenance for exist or be created by
destination supermarket | import

SuperMarket Fax [2] From Supermarket Supermarket can already
Maintenance for exist or be created by
destination supermarket | import

Email From Supermarket Supermarket can already
Maintenance for exist or be created by
destination supermarket | import

One/Two Card One

Kanban Planner

Buyer/Planner field in
Item Planning
Maintenance record; if not
found, samefield in Item
Master Maintenance;
otherwise, blank

Carrier (when Source Typeis
Supplier)

From Supplier Data
Maintenance

Carrier E-mail (when Source

From business relation

order_qty_revised

Typeis Supplier) linked in Carrier
Maintenance
Card Tracking Control frames
Order Quantity Import file: Warning displaysif thisis

not a multiple of Kanban
Quantity

Number of Cards

Import file:
number_of _cards rev

Warning displays if
Number of Cards *
Kanban quantity is not
equal to Buffer Max

Kanban Quantity Import file: Warning displaysif thisis
kanban_qty_rev not greater than Container
Capacity
Container Capacity 1 Cannot be zero

Table 9.6 — Kanban Master Field Mapping — (Page 3 of 5)
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Kanban Master Maint Field | Source or Default Notes

Container Type From Kanban Item Master | Kanban item can already
Maintenance exist or be created by

import

Print Quantity From Kanban Control

Print Barcode (Item Number From Kanban Control

and Kanban ID)

User Reference Blank

Ship Delivery Pattern Code Blank

Point Of Use Location Blank

Delivery Location Blank

Order Quantity Multiple Import file:
order_qty_mult

Ship Delivery Time Code Blank

Comments No

Dispatch List Yes

Fax Dispatch List No

E-mail Dispatch List No

Blanket PO Release

Yeswhen valuein
Purchase Order field
represents a blanket PO;
otherwise, No

Source Fax, Src Fax[2], Source
E-mail

Varies by source type:
- Supplier: from
Supplier Create

« Inv: from Supermarket
Maintenance (existing
or created by import)

- Process: blank

Repl Time Import file:
replenishment_revised
FIFO Time Int Import file:
fifo_time revised
Ext Import file:
fifo_ext_time_revised
Card Reporting From Kanban Control
Fractional Kanban From Kanban Control
Run Out Option No
Accumulator Type Quantity
Accum Interval 0
Next date Blank
Next Time 00.00.00
Regenerate Required No
Work Days (Sunday through No All work times are set to
Saturday) 00:00:00.

Table 9.6 — Kanban Master Field Mapping — (Page 4 of 5)
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Kanban Master Maint Field ‘Sourceor Default

Notes

Kanban Transaction Control frame

Regeneration Enforcement

From Kanban Control

Kanban Cycle Enforcement

From Kanban Control

Qty Violation Method

Round

Rounding Threshold

100.00

Minimum Cycle

From Kanban Control

Maximum Cycle

From Kanban Control

Decrease at Consume

From Kanban Control

PO Receipt Data Entry

From Kanban Control

Lot Entry

From Kanban Control

Component/Op Transactions

Yes when Source Typeis
Process and Destination
supermarket’s location
typeisInv; otherwise, No

Impact Inventory

No when:

- Source Typeis Process
and destination
supermarket’s location
typesis WIP

- Source Typeis|nv,
destination
supermarket’s location
typeisWIP, and source
supermarket’s location
typeisWIP

Otherwise, Yes

Use Control Prog Tran Settings

Yes

Table 9.6 — Kanban Master Field Mapping — (Page 5 of 5)

Supermarket Workbench

This section describes how to export and import files that let you perform the functions of
Supermarket Workbench (17.2.7) using an external application. See “ Supermarket Workbench” on

page 202.

Exporting Supermarket Workbench Data

Use Supermarket Workbench Export (17.2.18) to generate a data file containing records that you
can use with an external application to analyze the projected performance of a kanban supermarket

based on future demand data.
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Fig. 9.4
Supermarket Workbench Export (17.2.18)

upermarket Workbench Ex... - X

Supermarket Workbench Export: Go To - ACTIONS «

Saource Site: 10000 P Ta: 10000
Source: M100 Ta: M100
Item Number: P To:
Supermarket Site: 10000 B To: 10000
Supermarket: FG B To: FG
Pacemakers Only:”‘é
Start Date: 05}24/2007 \
Flanning Harizon: |30 Days
Option: |4 Export all Source Types
Export Directory:
File Name:
Export:
Repart: Qutput:
Batch ID:

The user interface is similar to Kanban Workbench Export. See “ Exporting Kanban Workbench
Data’ on page 218.

Additional fields include the following:

Pacemakers Only. Enter Yesto limit the data export to processes that have Process Function
set to PACE in Kanban Process Maintenance. Otherwise, al processes meeting the other
criteria are selected.

Start Date. Enter the first date on which the system selects future demand data for export.

Planning Horizon. Enter the number of daysin the future that the system will consider in
selecting demand records for export.
The default is 30.
Table 9.7 shows the structure of the file created by Supermarket Workbench Export. The valuesin
the fields are the same as those the system loads into Supermarket Workbench.
The file includes two different record types:
 H: A header record
 D: Records to hold date, demand, and level schedule information (both Current and
Preliminary level schedule)

Therecord typeisin thefirst position of each record.

Table 9.7
Supermarket Workbench Export File Definition
Field Name Format Description
RECORD TYPE “H”
knb_primary_key decimal Kanban Loop ID: Internal keyid of knb_mstr
record
part character Item
step character  Step
description character  Item description
pitch_um character  Pitch unit of measure
source_site character  Source site
source character  Source ID of the process, supermarket, or supplier
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Field Name Format Description
source_type literal character  Source type: Process, Supermarket, or Supplier
supermarket_site character  Supermarket site
supermarket character ~ Supermarket
start_date date Start date
horizon integer Horizon days
buffer_maximum decimal Buffer maximum
order_point decimal Order point
order_qty decimal Order quantity
safety stock decimal Safety stock
safety_time decimal Safety days (in decimal days)
replenish_lead time integer Replenishment time (in seconds)
kanban_qty decimal Kanban quantity
active_card_count integer Active card count
pitch_quantity decimal Pitch quantity
pitch_interval decimal Pitch interval
takt_time integer Takt time (in seconds)
epe_interval decimal EPEI
epei_display character  EPEI display: Hours, Days, Weeks, or Months
current_inventory decimal Current inventory quantity (in pitch UM)
pacemaker Yes/No Pacemaker process indicator
warning_limit decimal Warning limit quantity
critical_limit decimal Critical limit quantity
cycle time integer Takt Time/Cycle Time (in seconds)
- Pacemakers = Takt Time
- Non-Pacemakers = Cycle Time
+ Non-Processes =1
first_scheduled date date First scheduled date
epel_in_secs integer EPEI in seconds
RECORD TYPE “D”
knb_primary_key decimal Kanban Loop ID: Internal keyid of knb_mstr
record
calculated_date date Date being scheduled
available_time integer Available time (in seconds)
total_demand decimal Total independent and dependent demand
level_schedule decimal Calculated level schedule
prelim_level_schedule decimal Calculated preliminary level schedule

Importing Supermarket Workbench Data

After loading the datainto an external application, updating it as needed, and saving it to acomma-
separated values (. csv) file, use Supermarket Workbench Import (17.2.19) to load data from the
fileinto the system.
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The user interface for this program isidentical to Kanban Workbench Import. See “Importing
Kanban Workbench Data’ on page 221.

Table 9.8 shows the structure of the import file that Supermarket Workbench Import requiresto
work properly. The Buffer Maximum field is the same one you can update using Supermarket
Workbench.

Important Thefirst record in the import file must contain only the literal string supermarket
workbench. Each subsequent record must include the fields shown in the table.

Table 9.8

Supermarket Workbench Import File Definition

Field Name Format Description

knb_primary_key decimal Kanban Loop ID: Internal keyid of knb_mstr

record exported from the system
buffer_maximum_revised decima Buffer maximum

Level Mix Workbench

This section describes how to export and import files that et you perform the functions of Level
Mix Workbench (17.14.1) using an external application. See “Level Mix Workbench” on
page 207.

Exporting Level Mix Workbench Data

Use Level Mix Workbench Export (17.14.19) to generate a data file containing records that you
can use with an external application to analyze the historical and projected product mix required in
your pacemaker processes. You can use the exported data to generate level schedules based on the
product mix as well asto create or update flow schedules to support the level schedules.

Fig. 9.5
Level Mix Workbench Export (17.14.19)

- %
Level Mix Workbench Export: Go To ~ ACTIONS ~

Process Site: |10000
Process: |M100
Historical Days: |20
Future Days: |10
Tirme Fence Days: |3
Tolerance Percent: |5.00%
Schedule Time Adjustments:
Export Directory!
Export File Marme: LM _M100.csv
Export:
Report: Qutput:
Batch ID:

Use Site and Process to identify a unigue kanban process. Both fields are required.

Note The system exports data for a process only when the following are true for the process
record in Kanban Process Maintenance:
« Process Function is set to PACE. See “Process Function” on page 94.

- Pitch Quantity is greater than 0. See “ Pitch Quantity” on page 97.
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If one of these conditions is not met, the system displays an error message.

Several fields in the program are the same as in Kanban Workbench Export. See “ Exporting
Kanban Workbench Data” on page 218.

Unique fields include the following:

Historical Days. Enter the number of days of historical data the system should use in average
mix percentage calculations.

Future Days. Enter the number of days the system should use in selecting future demand
records for export.

This value must be greater than 0 (zero) and greater than the value entered in Time Fence
Days.

Time Fence Days. Enter the number of calendar days into the future, starting from today,
when flow scheduled orders are considered frozen. This value defaults from Kanban Control.
It isincluded in the export file.

This must be less than the value entered in Future Days.

Tolerance Percent. Specify the allowable tol erance percentage between the total amount
planned to be scheduled and the total amount actually scheduled. This value defaults from
Kanban Contral. It isincluded in the export file.

Schedule Time Adjustments. Optionally enter up to five reference codes related to calendar
adjustments specified in Process Shift Maintenance (17.1.13). The system validates entries
against that program. See “ Set Up Process Shifts’ on page 101.

These fields default from Kanban Control.
The reference codes and the associated time adjustments are included in the export file.

Time adjustments are typically used to identify such exceptions to the standard shift calendar
as holidays or irregularly scheduled meetings that cannot be accounted for by shortening the
shift hours.

Record Selection

The system uses the following rulesin determining data to be included in the export file:

- If no future forecast datais found for any items in the form of mrp_det records, average
demand is used to determine future demand values. The current date is used to determine the
past and future amounts. See “Daily Demand” on page 109.

 Fow orders entered using Flow Schedule Maintenance (17.13.3) are analyzed to find orders
matching the site, production line, and item with a due date within the Future Daysrange. The
export file includes data from matching flow schedule detail (flsd_det) records. See “Using
Flow Schedule Maintenance” on page 30.

Note The production line specified in Kanban Process Maintenance must match the flow
schedule.

If the item in the flow schedule has a different unit of measure than the pitch UM defined in
Kanban Process Maintenance, the system converts quantities to the pitch UM before creating
the export file.
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When you use both Kanban and Flow Scheduling, you should ensure that flow ordersarein
kanban quantity increments. The actual flow order quantity amount (converted to the process
UM if needed) isincluded in the export file. If thisis not in the correct pitch increment, the
system displays an error message.

 The system does not select the following flow orders:
« Orders posted to repetitive
+ Closed orders
« Fully completed orders
« Ordersthat have awork order number specified in Flow Schedule Maintenance
Table 9.9 showsthe structure of the export file created by Level Mix Workbench Export, aswell as
the structure needed when you return revised data to the system using an import file. The valuesin
the fields are the same as those the system loads into Level Mix Workbench. See page 207 for
information on Level Mix Workbench.
Thefileincludes four different record types.
+ H: A header record
 P: Records to hold mix analysis data by item
 D: Records to hold date and shift
 Q: Records to hold order quantity data by date, shift, and item

Therecord typeisin the first position of each record.

The export file includes placeholders for updated fields that will be returned to the system for
import after processing by the external application. The table shows thosefieldsinitalics.

Table 9.9
Level Mix Workbench Export and Import File Definition

Field Name Format Description

RECORD TYPE “H”

record_type character H

zero_constant integer 0

site character  Site of the process

process id character  Process

production_line character  Production line for process. Any flow orders
imported or exported must reference this
production line.

hist_work_days integer Number of historical daysto use to determine
average demand

fut_work_days integer Number of future days used to calculate average
demand

time_fence integer Number of days (from today) considered frozen.
Flow ordersin frozen dates can be changed, but
will not be replanned by the workbench
recalculation logic.

pitch_quantity decimal Pitch size for the process

pitch_um character  Pitch unit of measure

Table 9.9 — Level Mix Workbench Export and Import File Definition — (Page 1 of 3)
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Field Name Format Description

tolerance_pct decimal Difference between total modified ordersand total
planned orders that will generate awarning
message

epei_disp integer Indicates how EPEI displays (weeks, days, hours,
minutes, etc.)

cycle time sec integer Cycle timein seconds for the process

time_adj1 character  Shift adjustment reference code

time_adj2 character  Shift adjustment reference code

time_adj3 character  Shift adjustment reference code

time_adj4 character  Shift adjustment reference code

time_adj5 character  Shift adjustment reference code

days per_period integer For future use. Currently always set to 1.

takt_time_revised decimal New takt time as a result of order modifications

(to be posted to process record)
RECORD TYPE “P”

record_type character P

zero_constant integer 0

part character  Item number

epei_disp_amt decimal EPEI converted to the desired display format

hist_demand decimal Tota historical demand

fut_demand decimal Total future demand

kanban_quantity decimal Kanban quantity

cycle_time_sec integer Cycletime for item in seconds

epei_sec integer EPEI for item in seconds

seq_nbr integer Used to determine the order in which items are to
be considered when being planned

seq work integer Work field used to determine sequence number

mfg_seq integer User-defined manufacturing sequence number for
thisitem

reg_operators decimal User-defined required number of operators

knb_keyid decimal Kanban Loop ID: Internal keyid of knb_mstr
record exported from the system

max_buffer decimal Maximum buffer size for loop

buf_adj_revised decimal User-entered change to maximum buffer size (can

be positive or negative number)
RECORD TYPE “D”

record_type character D

shift integer Shift

date date Date

day_of week character  Monday, Tuesday, etc.

days in_period integer Number of daysin period
total_hours decimal Tota work hours available in shift

Table 9.9 — Level Mix Workbench Export and Import File Definition — (Page 2 of 3)
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Field Name Format Description

time_adj_amtl decimal Time adjustments for adj category 1
time_adj_amt2 decimal Time adjustments for adj category 2
time_adj_amt3 decimal Time adjustments for adj category 3
time_adj_amt4 decimal Time adjustments for adj category 4
time_adj_amt5 decimal Time adjustments for adj category 5

time_adj_amt_other decimal
avail_hours decimal
frozen Yes/No

time_adj_amtl revised decimal
time_adj_amt2 revised decimal
time_adj_amt3 revised decimal
time_adj_amt4 revised decimal
time_adj_amt5 revised decimal
RECORD TYPE“Q"

record_type character
shift integer
date date

part character
ord_qty decimal
comp_qty decimal
wb_qty decimal
frozen Yes/No
seq_nbr integer
order_qty_revised decimal

Time adjustments for all other adj categories
Total hoursin shift less all adjustments

Indicatesif thisis adate within the time fence
horizon

User-entered amount for adjustment category 1
User-entered amount for adjustment category 2
User-entered amount for adjustment category 3
User-entered amount for adjustment category 4
User-entered amount for adjustment category 5

Q

Shift (1 through 4)

Flow order date

Flow order item

Flow original order quantity

Flow quantity completed so far
Calculated value of ord_qty — comp_qty

Indicatesif flow order iswithin the time fence
horizon

Flow order sequence number

Revised quantity entered by user. If zero found and
flow order exists, it will be deleted.

Table 9.9 — Level Mix Workbench Export and Import File Definition — (Page 3 of 3)

Importing Level Mix Workbench Data

237

After loading the datainto an external application, updating it as needed, and saving it to acomma-
Separated values (. csv) file, use Level Mix Workbench Import (17.14.14) to load data from the

fileinto the system.

The user interface for this program isidentical to Kanban Workbench Import. See " Importing
Kanban Workbench Data” on page 221.

For the import to work correctly, the file structure must be the same as that created by Level Mix
Workbench. Table 9.9 on page 235 describes the required file structure. Fields updated in the
external application are shown initalics.

Important Thefirst record in the import file must contain only the literal string Level mix
workbench. Each subsequent record must include the fields shown in the table.
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When you import data, the system makes the following updates based on data from the import file:

« From Record Type H: The system posts the updated takt time value to the process master
record and updates the process pitch time accordingly. The Takt Time Calculation field in
Kanban Process Maintenance is set to LvIMixWB.

« From Record Type P: Buffer adjustments are added to or subtracted from the maximum buffer
size (knbism_max_buf) for kanban loops. The system aso updates such things as safety stock
and variability factor as needed.

« From Record Type D: Time adjustments made by the user are posted back to the Process Shift
Maintenance record.

« From Record Type Q: Flow orders are generated from this record type. If the revised order
quantity is different from the input order quantity, the system updates the corresponding flow
orders. If the user enters a quantity of O (zero) for an item in the external application, any
existing flow order is deleted. As needed, the system converts from the pitch UM back to the
item UM.
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A

Accumulator Monitor 176

accumul ators, card
defined 61
monitoring 176
setting up 117

advance ship notice (ASN) import
kanban ship transactions 184

advanced repetitive

flow schedules and 40

Index

Analyst Data frame, kanban workbenches 153

archive/delete
flow schedules 48
auto-print 87
availabletime 94
average demand
calculating 126
defined 60

setting up templates 126

specifying 109

B
backflush 67, 121

flow schedule receipts 42

barcode, printing 78

Basic Process Calculations 128
batch numbers, dispatch list 83

BOM code 88
buffer limits 109

C

card reporting method 81

cards, kanban
auto-print 87, 166
creating 158
inactivating 160
maintaining 159
printing 137, 166

reconciling 69, 79, 137
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status 161
status codes 160
carrier, in supplier kanbans 113
closing
flow scheduled orders 47
consuming multiple cards 181, 182, 183
Container Type Maintenance 91
containers, kanban 91
control program 77
Flow Scheduling 28
controlled entry 84, 177
copying
flow schedules 39
copying kanban data 124
cost set, in inventory value calculations 82
cycletime 100

D
decrease at consume 82
delete/archive

flow schedules 48
Demand Calculation Template Maintenance 126
Demand Calculation Template Update 127
demand, average. See average demand
dispatch ID 82
dispatch ID sequence 83
dispatch lists 188
dispatch records

maintaining 194

viewing 195, 196
Dispatch View by Dispatch ID 195
Dispatch View by Source/ltem 196
display pause, transaction 83
Document Import 184
due date calculation 162
due dates

flow scheduled order 33

E
electronic data interchange (EDI)
ASN import 184
dispatch lists 193
EPEI. See every-part-every interval (EPEI)
evaluating supermarkets 200
every-part-every interval (EPEI)
calculating 99, 128
defined 59
displaying 96
minimum 59, 80, 88
Export Schedule to Repetitive 40
exporting data 217238
external applications 217-238

F
FIFO lanes
defined 58
setting up 107
FIFO time, specifying 116
fill transactions, on shipper receipt 185
Flex Fence Maintenance 24
flex fences
defined 12
setting up 24
use during flow schedule processing 26
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Flow Control 28
Flow Delete/Archive 48
flow rates 10
Flow Schedule Close 47
Flow Schedule Copy 39
Flow Schedule Detail Report 49
Flow Schedule Detail View 49
Flow Schedule Maintenance 30, 234
Flow Schedule Receipts 42
Flow Schedule View 48
flow schedules 5-48
analyzing data 36, 48
applying completed quantities 44
closing 47
copying 39
creating 30-38
deleting and archiving 48
exporting to Repetitive 40
flex fences 12
GL effects of receipts 45
importing from MRP 38
inventory effects of receipts 44
labor reporting 46
linearity analysis 13
physical usage 10
receiving completions 4246
schedule periods 9
setting up 15-30
timeusage 11
flow schedules, updating 212
fractional kanban logic 81

G
generalized codes 77
flow scheduling 16
Generalized Codes Maintenance 16
GL effects 66, 122

H
Historical Buffer Evaluation 200

I

Import MRP Orders to Schedule 38
importing data 217-238

inventory effects 66, 122

Inventory Validation Report 67, 214
inventory value calculations 82
inventory, validating 110, 214

J
justintime 54

K
kanban
cycle
maximum 86
minimum 86
introduction 54
loops 56
one-card system 54
reports 214
sizing
validated fields 16
transactions



posting receipts to flow scheduled orders 22

two-card system 54

workflow 70
Kanban Card Create 158
Kanban Card Maintenance 159
Kanban Card Print 166
kanban cards. See cards, kanban
Kanban Consumption Import 182
kanban containers, defining 91
Kanban Control 77, 177
Kanban Dispatch List Processing 188
Kanban Dispatch Maintenance 194
Kanban Item Master Maintenance 88
Kanban Loop ID field 218
Kanban Master Copy 124
Kanban Master Maintenance 104
Kanban Multi-Card Maintenance 164
Kanban Multi-Card Print 166
Kanban Process Maintenance 93
Kanban Supplier field 184, 185
Kanban Visualization 55
Kanban Workbench Export 218
knb_primary_key 218

L
lead time method 96
level mix sequence 95
Level Mix Workbench 207
Level Mix Workbench Export 233
Level Mix Workbench Import 237
level schedules, generating 205
limited-use cards

creating 160

defined 62
linearity analysis 13
Linearity Summary Inquiry 48
Linearity Summary Report 48
lines

flow production 20
loops, kanban

defined 56

setting up 104

M
master data setup 76
material requirements planning (MRP)
flow schedules, importing ordersto 38
material run-out logic 89
maximum cycle enforcement 86
maximum kanban cycle 86
MFGx.net 55
minimum cycle enforcement 86
minimum EPEl 59, 80, 88
minimum kanban cycle 86
Missing Kanbans Report 86, 215
move cards
defined 54
effects of reconciliation 80

N
number range sequence, for dispatch ID 83

O
one-card kanban system 54

Index

order quantity multiple 115

P
pacemakers

defined 58

setting up 94
phase-in method 79, 82
phase-out method 82
physical usage in flow schedules 10
planner

kanban 113

process 95
planning periods

in flow scheduling 16
planning sequence 95
PO Shipper Receipt

kanban fill transactions 185
Preliminary Level Schedule Report 206
printing kanban cards 137, 166

auto-print settings 87, 166
process functions 94
Process Item Operation Rollup 101
Process Shift Maintenance 101
processes

defined 58

setting up 93
Production Line Item Maintenance 23
Production Line Maintenance

in flow scheduling 20
production receipts, kanban

posting to flow scheduled orders 22
Pur/Mfg code

flow schedule use of 14

Q
quantity mismatch method 120

R
Rate Code by Item Maintenance 27
Rate Code by Type/Group Maintenance 28
receiving data, entering 84
reconciliation, card 69, 79, 137
regeneration enforcement 85
repetitive

flow schedules and 40
reports 214

flow 48
resources, number 95
rounding threshold 121
routing code 88
run-out logic, material 89

S
safety stock
caculating 126
calculation methods 60
defined 60
setting up templates 126
specifying 111
Schedule Code Maintenance 17
Schedule Period Maintenance 16
schedule periods, in flow schedules 9
schedules
flow 6
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sequence enforcement 65, 86, 87
sequence, planning 95
servicelevel 112
setup time 100
shifts, defining 101
ship transactions, on ASN import 184
ship/delivery pattern 115
shipping delivery time 115
shortcuts, Kanban setup 73
shortfall, managing 123, 173
sizing
supermarkets 202
status codes 63
Supermarket Maintenance 102
Supermarket Workbench 202
Supermarket Workbench Export 230
Supermarket Workbench Import 232
supermarkets
defined 56
evaluating performance 200
setting up 102, 108
Supplier Data Maintenance 184, 185
Supplier Kanban Consumption 183

T
Takt time
defined 10
takt time
calculating 96
templates, demand
defining 126
updating 127
time fence 79, 212
time usage in flow schedules 11
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Transaction Delete/Archive 197
transactions, kanban

deleting 197

overview 63

recording 176

sequence enforcement 65, 86, 87
two-card kanban system 54

U

unit of measure
flow schedules 19

Vv

vaidated fields 77
flow scheduling 16

variability factor 109

W
Work Center/Location Maintenance 29
work centers
backflush location for flow orders 29
work orders
flow schedule use of 14
types
flow 15
work time 100
workbench programs
exporting and importing data 217-238
Level Mix Workbench 207
Supermarket Workbench 202
workflow
flow scheduling 6
workflow, kanban 66, 70
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