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Preface

Characteristics are used in SAP as attributes, e.g. to specify the configura-
tion of products or the properties of batches. In many industries — engi-
neering, automotive, mill, pharmaceutical and foods to name the most
typical — supply chain planning has to consider these characteristics. APO
offers many different functionalities for planning with characteristics,
where each of the functionalities has some prerequisites and incompatibili-
ties. Within the design of an implementation there are multiple determi-
nants for the system configuration, and it is very important to understand
the interdependencies and limitations at an early stage of the project. This
book offers help and advice for the basic design of the implementation by
explaining
e the processes and scenarios (process chains) for planning with
characteristics,
e the functionalities for planning with characteristics in APO includ-
ing their prerequisites and incompatibilities and
e the entities, dependencies and system configuration determinants
for planning with characteristics in R/3 and APO
in order to avoid the discovery towards the end of the implementation that
some parts just do not work together — and this risk is much higher using
characteristics because the interdependencies are much less obvious.

We believe that especially with characteristic based planning (a newly
introduced term to subsume the different functionalities for planning with
characteristics) it is very important to understand the order flow in detail.
Therefore we will focus whenever possible on the scenario and use a func-
tionality oriented approach only for those functions which require an ex-
tensive explanation or are used in multiple scenarios.

The focus on the selected scenarios does not imply that these are the
only possible ones. But with the understanding of these scenarios and the
limitation of the functionalities it will be a lot easier to assess whether a
specific design is somewhere near the trodden path or not and which in-
compatibilities might arise.

For the visualisation of the order flow we are using comparatively many
screenshots because the appearance of the objects is different depending
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on the configuration, and for the practical implementation it is helpful to
notice the difference whether the characteristics values of an order in APO
are due to variant configuration, descriptive characteristics or batch selec-
tion.

This book is clearly not an introduction to R/3 and APO in general.
Therefore we assume a fairly good understanding about the basic concepts
of these systems — in particular SD on R/3-side and DP, PP/DS and ATP
on APO-side. Even without a detailed understanding of all of these mod-
ules it is possible to understand the basic messages of the book, but for im-
plementation help other sources have to be found — e.g. Dickersbach 2004.
References to the literature have been kept to a minimum, instead OSS
notes are referenced. Since the focus of this book lies on the application of
the APO and R/3 system and the processes and scenarios which can be
modelled with these (and less on general advantages and disadvantages of
certain processes), this seemed to me the more helpful way.

This document is based on the releases SCM 4.1 and R/3 4.7. For earlier
releases additional constraints apply.

First of all I would like to thank Anton Forstreuter, Christian Fuhl-
briigge and Thomas John for their extensive help — from the multiple hints
about the correct configuration of the system up to the discussions about
the ideas and purposes of the functions, processes and scenarios. Without
their contribution this book would not have been possible. Many thanks as
well to Stefan Elfner and Dr. Sven Eigemann for their help in the area of
the batch selection and to Christoph Jerger, Veronika Schmid-Lutz and
Dr. Frank Horlacher for their comments and corrections. Finally I would
like to thank Tobias G6tz for his generous support of this project.

Jorg Thomas Dickersbach March 2005
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1 Motivation for Planning with Characteristics

Characteristics are used in SAP to specify and provide additional informa-
tion to objects as materials, resources, batches or orders. From a planning
point of view those characteristics are relevant which describe
e the properties of a configurable product for an order (e.g. the en-
gine and the colour of a car) and
e the properties of a product batch (i.e. inventory that was produced
under the same conditions and has the same properties).
In R/3 the sales order-oriented configuration of a product lies in the area of
the variant configuration, the batch specific product properties are covered
with the batch management. In combination with APO both types of char-
acteristic can be used for planning — and there are different ways how to
use APO for demand planning, sales order fulfilment and production. To
subsume the different possibilities of planning with characteristic in APO
we introduce the term ‘characteristic based planning’ (CBP).

e Variant Configuration

In many industries there is a trend towards mass customisation (Knol-
mayer/Mertens/Zeier 2002). The variant configuration helps to combine
the oppositional requirements for large quantities in logistics and for in-
creasing individualisation on the other hand. Due to increasing competition
the number of material variants has been increasing recently (Eversheim
1996).

The motivation to use characteristics to specify resp. to configure a
product is to reduce the amount and effort for creating new master data for
each combination of the characteristics. Though there are cases where it is
possible to cover a few different configurations per product by using a dif-
ferent material master for each configuration, in many cases the number of
master data would explode and cause problems in performance, transpar-
ency, interactive planning and master data management. The main advan-
tage of using characteristics in this area is to reduce the complexity in or-
der to keep the transparency within the supply chain and to avoid the other
problems of huge master data quantities. For example it is usually easier to
perform a forecast on attributes than for completely configured products.
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Another aspect is the increase in the flexibility compared to the effort of
creating a new set of master data (material master, BOM, routing, ...) for
each new characteristic combination.

Typical industries for variant configuration are engineering and con-
struction where often each machine is different in some aspects, automo-
tive industry where most manufacturers support a configuration of the car,
mill products (metal, paper & wood) where customers often have specific
requirements regarding size and quality and even high tech and consumer
products — e.g. for the configuration of PCs. There are cases where a few
hundred characteristics are used per product.

® Batch Management

The batch characteristics on the other hand are used to describe the proper-
ties of a concrete, existent product which are in most cases only known at
the time of the goods receipt from the production. Examples for these
properties are the shelf life resp. production date or the quality of the
batch. The latter is of considerable significance in cases where the produc-
tion process contains stochastic elements — i.e. the exact product quality of
the individual batch is not predictable.

Typical industries for these are once again the mill industries, chemical
and pharma (which have often additional requirements regarding batch
pureness and shelf life) and consumer products — most of all foods indus-
tries.

Usually either variant configuration or batches are used, but there are cases
where both variant configuration and batches are required. An example for
this are the mill industries as described in chapter 8.
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2.1 Process Overview

Supply chain processes in general span the areas of demand planning,
(sales) order fulfilment, distribution, production and procurement. Col-
laboration processes might be added both towards customers and towards
suppliers. For characteristic based planning (CBP) however we focus on
the demand planning, sales order fulfilment and production processes be-
cause these are affected the most by planning with characteristics and have
usually the biggest significance for the relevant industries (with the excep-
tion of consumer goods). Another reason is that distribution and procure-
ment support planning with characteristics only to a rather limited extent.

Sales

Demand Planning Sales Order Creation

Sales Order Entry

with Rgmt. Class Det.
Forecast Release

Assignment of

Characteristic Values

ATP Check

Forecast
Consumption

Release

Forecast
Consumption

Production

—»  Production Planning

Detailed Scheduling

Production Execution

Order Conversion

Goods Receipt

A

\e

Delivery

Fig. 2.1. Processes and Process Steps for CBP
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Within demand planning, sales and production we define the processes and
process steps that are shown in figure 2.1. This is a simplified view be-
cause only those elements are shown which are relevant for characteristic
based planning — e.g. pricing within the sales order creation process and
production order confirmation within the production execution process are
left out. Nevertheless it provides a framework for the processes which are
considered in the following and their interdependencies. Naturally not all
process steps are required for the different cases of supply chain planning
with characteristics.

Demand planning has the task to provide the production planning proc-
ess with forecasts (also named planned independent requirements (PIRs))
to trigger production before the customer places the sales order. If the fin-
ished product is configurable, production is only triggered for assembly
groups (with the exception of material variants, see chapter 5). The de-
mand for the assembly groups is either forecasted based on the history or
calculated from the demand for the finished product. In the latter case de-
mand planning has to be performed on characteristic level. With the fore-
cast release the demand plan becomes relevant for production planning and
the forecast consumption is triggered (the forecast is consumed by sales
orders).

Sales order creation starts with the entry of the sales item and the (back-
ground) determination of the requirements class. The requirements class
controls whether make-to-order (usual for variant configuration) or make-
to-stock is used. As the next step the characteristic values are assigned to
the sales order, either as a configuration (usually interactively) or via batch
selection (usually without user interaction). The requested sales item is
checked for availability (ATP, available-to-promise) after the characteris-
tic values have been assigned to the sales order. Again a consumption of
the forecast is performed. Based on the independent demand of the sales
orders and the forecast production planning creates planned orders to cover
the demand. To allow the production to start, the planned order must be
converted to a production order, which is confirmed after execution and
the goods receipt is posted. When the requested product is on stock, the de-
livery is created and optionally transportation planning towards the cus-
tomer is performed.

The production starts with production planning. The result of the pro-
duction planning process are planned orders to cover the requirements. The
planned orders are created with the assumption of infinite capacity and
component availability. In the subsequent step a feasible plan is created
involving a finite scheduling and sequencing of the orders. Experience
shows that even with the use of an APS system the two-step approach of
an infinite production planning first and a subsequent finite scheduling in a
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separate step is more adequate. Note 551124 provides additional informa-
tion on this topic. Depending on the business, before or after the schedul-
ing the planned orders are converted into production orders, production is
executed, the production orders are confirmed and goods receipt is posted.

Depending on the scenario the processes might differ significantly. By
the scenario we understand the context and the process chain of the com-
pany. Some common and typical scenarios are introduced in the following
chapter.

The quotation process is not in scope since it is not planning relevant (to
provide the information regarding the price and the availability the same
functions are used as for the sales order). The impact of characteristics on
pricing is not described either since it is entirely within R/3, and APO does
not consider prices. Neither in the scope of this book is the financial corpo-
rate planning, since the focus is entirely on the SCM related processes.

2.2 Scenarios for Characteristic Based Planning

SCM processes usually have a very wide variance, and the set of functions
which are available in APO are combined in many different ways. Many
functionalities support characteristics to a certain extent, some functional-
ities require the use of characteristics and some functionalities do not sup-
port characteristics at all. To make things more complicated, the character-
istics are embedded in different technical configurations — the classes with
their class type in R/3 and the configuration scheme in APO — which bear
additional restrictions. Therefore the dependencies between the individual
functions and their embedding into the context of the process chain — the
scenario — is of crucial importance in order to avoid infeasible implementa-
tions.

® Scenarios

Under a scenario we understand a typical case for supply chain planning.
The scenario is described by a chain of processes which covers either the
whole area of the supply chain processes — demand planning, sales and
production or at least a significant and typical part of it. Not all of the se-
lected scenarios contain demand planning or production.

Each of the described scenarios is in some industries more common than
in others. We have selected seven typical scenarios for characteristic based
planning, but these are of course not all possible scenarios. Depending on
the specific company requirements it might be appropriate to combine the
functionality in a different way to create a new scenario. This combination
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of functionalities is more complex in the area of characteristics planning
than with normal SCM and bears the risk of running into a dead end be-
cause of incompatibilities which are not obvious.

Based on the seven selected scenarios it is possible to explain the func-
tionality for characteristic based planning. Most parts of the book relate to
one of the seven scenarios, except chapter 3 and 4 about the general prop-
erties of characteristics, classes and the configuration scheme and chap-
ter 11 about production planning with characteristics. The reason for the
latter is that production planning with characteristics is used similarly
throughout most of the scenarios. In the following we will provide an
overview about these scenarios.

® Scenario Overview

Figure 2.2 provides an overview about the seven selected scenarios regard-
ing their main features in the areas of demand planning, sales and produc-
tion.

Scenario Demand Planning Sales ‘ ’ Production ‘

Pi ion Plannil ith
MTO with Variant Configuration N.A. Capable-to-Promise rodtécr::rgct;insq:gsg‘ "

I IT I

Characteristic Based
Forecasting

MTO with Variant Configuration
and Planning in Inactive Version

Multi-Level ATP or Production Planning with
Capable-to-Promise Characteristics

IT

IT I

MTO with Variant Configuration

Characteristic Based

Forecast Check and/or

Production Planning with

and Planning in Active Version Forecasting Allocation Check Characteristics

1T 1T T
Sales from Stock with ATP with
No | No |
Characteristics © Impact Characteristics © Impact

I 1T T
N ) . . PP with Characteristics,
Configure-to-Order with Propagation N.A. Capable-to-Promise Block Planning (optional)
I 1T T
Planning with Shelf Life No Impact No Impact Prw““g’ﬁeﬁ'i;g'”g with
I 1T 1T T
Sales Order Oriented Planning Demand Planning ATP Production Planning with

Order Conversion Rules

Fig. 2.2. Scenario Overview

For the scenario ‘configure-to-order with propagation’ the option exist to
use the block definitions to generate forecasts for the assembly groups (if
the assembly groups do not require characteristics for planning). Block
planning might be used in other scenarios as well. In the following we de-
scribe these scenarios in short.

® Make-to-Order with Variant Configuration
The make-to-order scenario with variant configuration is a pure make-to-
order scenario which implies that the finished product is not produced
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unless there is a sales order for it. In the sales order the configuration of
the product — i.e. the characteristic value assignment — is performed per
sales order item. Based on the configuration of the sales order the depend-
ent demand for the assembly groups and the capacity requirements for the
production are determined via object dependencies.

The configuration might be only for the finished product or for assem-
bly groups as well (multi-level configuration). A special case is the use of
material variants which refer to a fix configuration but are not configurable
themselves. Since we are in a make-to-order (MTO) environment the ATP
check in the sales order uses either

e capable-to-promise (CTP) to create planned orders for the product
considering the production capacity and optionally the component
availability as well,

e multi-level ATP to create planned orders for the product checking
whether the components are available or the

e checking horizon if neither the production capacity nor the com-
ponent availability are real bottlenecks.

Examples for this scenario are often found in the engineering industry.

® Make-to-Order with Variant Configuration and Planning

Make-to-order with variant configuration and demand planning has the ad-
vantage that it is possible to plan the demand for the assembly groups
based on the demand for the finished product: The required functionality to
perform demand planning taking the characteristic values into account is
characteristic based forecasting (CBF).

This is performed in two different ways, and for each way we define an
own scenario. Based on the demand for the finished product the dependent
demand is calculated either in an inactive planning version or in the plan-
ning segment of the active version. If the dependent demand is calculated
in an inactive planning version, it is transformed into a forecast for the as-
sembly group. For this scenario either the multi-level ATP or the CTP
check are the best options. For the scenario with planning in the active ver-
sion the forecast check is appropriate.

e Sales from Stock with Characteristics

Products like electrolytic capacitors, steel assembly groups or pharmaceu-
tical products are produced with a make-to-stock strategy but have proper-
ties which do not satisfy all customers. These properties might be con-
nected with the expiry date or due to stochastic production conditions and
are stored as batch characteristics. In this case the characteristics of the
product have to be considered in the ATP check as well. In this scenario no
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planning is performed on characteristic level. Another restriction for this
scenario is that the ATP check is limited to batches — i.e. no planned re-
ceipts are used for confirmation.

e Configure-to-Order with Propagation

Configure-to-order with propagation is a very common scenario for the
mill industries. This scenario is again a make-to-order scenario, though
sometimes without the use of a make-to-stock requirements class. The pe-
culiarity in this process is that assembly groups and key components (steel
coils, paper reels, ...) have batch characteristics which are important for
planning. Since the mill industries have a divergent material flow, many
different finished products will have dependent demands for the key com-
ponents. These dependent demands might have different requirements for
the characteristic values of the batches. Additionally these key components
have usually a comparatively long lead time. One main objective in this
scenario is therefore usually to check whether the right amount of the key
component with the required properties is available. These properties are
recorded as the batch valuation.

Differing from the variant configuration not only the finished product is
configurable but many assembly levels and the key component have batch
characteristics as well. For the finished product both class types for variant
configuration and for batches are required.

The sales orders for the finished product has usually a make-to-order
strategy, but the assembly groups and the key component are produced as
make-to-stock. To create production orders with a valuation in a make-to-
stock segment, the IS Mill solution is required on R/3-side. Typically the
ATP check for the sales order uses the CTP functionality. If the production
of the basic raw material is planned as well or significant set-up is required
for the assembly group, block planning is often used. Another feature of
this scenario is that the characteristics requirements for the batch selection
are usually not discrete values but ranges of values.

® Planning with Shelf Life
In some industries as food or pharma the shelf life of the products needs to
be considered already during planning. Typically these products are
planned as make-to-stock, and the relevant products — often the finished
product — have shelf life specific batch characteristics.

For the planning in APO the shelf life uses separate functions, and the
product is not relevant for characteristics planning. Characteristics are only
required in combination with APO to transfer the shelf life of the batches.
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® Sales Order Oriented Planning

In many cases neither a pure make-to-stock nor a pure make-to-order strat-
egy is applied for the business. Sales order oriented planning allows to
combine advantages of the make-to-stock production as the use of lot-sizes
and the consideration of inventories with keeping a reference to the cus-
tomer: Forecast is consumed on customer resp. customer group level and
planned orders are only converted if they are pegged to sales orders.

e Industry Focus of the Scenarios
Each of the described scenarios has a main focus on one or more indus-
tries. Figure 2.3 shows the industry relevance of these scenarios:

G WY Chemicals &
Engineering Automotive = Consumer Mill Foods

P Pharma
) Electronics
Scenario

’ MTO with Variant Configuration

MTO with Variant Configuration * * *

and Planning in Inactive Version

MTO with Variant Configuration
and Planning in Active Version

Sales from Stock with
Characteristics

Configure-to-Order with Propagation

’ Planning with Shelf Life * *
Sales Order Oriented Planning * * *

Fig. 2.3. Industry Relevance of the Scenarios
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In engineering — especially for special purpose machines — as well as in the
automotive industry make-to-order with variant configuration is used to
large extent. Sometimes make-to-order with variant configuration is used
for the consumer goods and the high tech industries as well in more tech-
nical consumer goods like PCs. The scenario ‘configure-to-order with
characteristic propagation’ is mostly used in the mill industries, the make-
to-order with variant configuration and planning in the active version of-
fers for the mill industries additionally the possibility to plan for the as-
sembly groups. The scenario ‘sales from stock with characteristics’ is also
interesting for the mill industries, but less for processes with production
than for the sales of unfinished goods. Other industries for this scenario are
industries with perishable products as pharma or industries with stochastic
production processes like the high tech industry. The consideration of
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shelf life already at the planning stage is most important for foods indus-
tries but often used for pharmaceutical companies as well. Sales order ori-
ented planning finally might be used by any industry which is neither a
pure make-to-stock nor a pure make-to-order production.

2.3 System Configuration Determinants

There are some basic settings for the configuration of the scenarios which
are rather fundamental in the sense that it is difficult to change them with-
out major re-design or re-implementation. These four determinants are

e the requirements strategy: Here only the account assignment is
of importance, i.e. whether a make-to-stock or a make-to-order
strategy is applied.

¢ the class type: Characteristics are combined in classes. The classes
have class types which limit their usage.

e the configuration scheme: in APO two different configuration
schemes exist, the VC (variant configuration)-configuration
scheme and the CDP (characteristic dependent planning)-
configuration scheme.

¢ the master data object: In APO 4.1 there are two alternative mas-
ter data objects for production planning, the production process
model (PPM) and the production data structure (PDS).

For these determinants a short explanation is given in the following.

® Requirements Strategy

One main differentiator from a business point of view is the production
strategy (make-to-order vs. make-to-stock). The decision whether make-to-
order or make-to-stock is used in combination has implications not only
towards SCM. Other affected processes are billing, warehousing and de-
livery.

Usually make-to-order is used to keep the link between the customer
and the configured or valuated product via customer order specific plan-
ning segments and assignments. If configured or valuated products are u-
sed within a make-to-stock scenario, it has to be ensured that the topics
mentioned above are either no issues for the specific case or are taken care
of in a different way. Technically the decision whether a scenario is make-
to-stock or make-to-order is based on the account assignment in the re-
quirements class as defined in the R/3-customising, figure 2.4.
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Fig. 2.4. Requirements Class

For a make-to-stock scenario the account assignment category is usually
blank. The make-to-order strategy is common for the use of variant con-
figuration and necessary in combination with the VC-configuration
scheme. Make-to-stock is used for the sales from stock scenario and the
shelf life scenario.

o Class Type
The class type is a technical setting in the class which controls its usage for
certain functions and processes. The class type is described in more detail
in chapter 3.

o Configuration Scheme

The configuration scheme is a technical setting in APO which controls the
modelling of the characteristics for planning. In short the VC-configu-
ration scheme allows a configuration only for sales orders, and the CDP-
configuration scheme allows a configuration for other objects like forecast,
planned orders, production orders and batches as well. The significance of
the configuration scheme is described in detail in chapter 4. The choice of
the configuration scheme is made on client level.

® Master Data

The PPM is the master data which was available from the very beginning
of APO but will not be developed any further due to some structural limi-
tations (mainly the lack of engineering change management). The alterna-
tive to the PPM is the PDS. The functionality of the PDS was increased for
APO 4.1. In the releases APO 3.1 and 4.0 the PDS was called run-time ob-
ject (RTO). The SAP recommendation is to use PDS for new implementa-
tions whenever possible.
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o System Configuration Determinants for the Selected Scenarios
Figure 2.5 provides an overview about the configuration determinants for
the selected scenarios:

Strategy Class Type Config. Scheme Master Data
MTO MTS 300 023 VvC CDP PDS PPM
MTO with Variant Configuration X - x x | x| x
MTO with Variant Configuration *
and Planning in Inactive Version X - X X (X) X -
MTO with Variant Configuration G . .
and Planning in Active Version X (X) X X X
Sales from Stock with Characteristics - X X - X
Configure-to-Order Requires
with Propagation 1S Mill! X (X) X X X X X
Planning with Shelf Life - X X X
Sales Order Oriented Planning (X) X
X7 supported / Required [Cx)] Possible but Unusual [ Indifferent / Not Required === Not Compatible

* Possible in Combination with the CDP-Configuration Scheme but Not Recommended
** Technically Possible but Not Compatible from a Business Point of View

Fig. 2.5. Configuration Determinants for the Selected Scenarios

Though it is technically possible to perform the configuration of the sales
order in combination with a make-to-stock strategy and the VC-
configuration scheme, the correct assignment of the receipts to the de-
mands is not ensured any more. Variant configuration as a functionality
might be used in the combination of CDP-configuration relevance and
macros with the PPM as well, but our definition of the variant configura-
tion scenario includes the transfer of object dependencies from R/3. This is
not possible with the PPM.

Shelf life planning does not require any configuration on product level
and is therefore independent of the configuration scheme. It is however not
possible to combine the shelf life planning functionality with a VC-
configuration relevance (e.g. resulting from variant configuration).

As figure 2.5 shows there are quite some incompatibilities. If the
switches for the implementation are set wrongly — especially the configu-
ration scheme in APO — this will result in significant additional work to
correct this.
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2.4 Functions for Characteristic Based Planning in APO

Within the five APO modules DP, SNP, PP/DS, ATP and TP/VS many
functions exist which support characteristics or do not support characteris-
tics. Some of these are even incompatible with characteristics —i.e. if char-
acteristics are used, the function does not work — others merely ignore the
characteristics. Then there are some functions which require characteris-
tics. Additionally there are some cross-module functions for which the
same applies. Figure 2.6 provides an overview about the most common
functions and how they relate to planning with characteristics.

APO-DP APO-ATP APO-SNP APO-PP/DS APO-TP/VS
- - PrOduc.ﬁon She" Life
Planning
ATP Check with = Scheduling Object
CBF Characteristics F”l e Heuristic Dependencies

Forecast

Characteristic

Statistical

Allocation Check

CTM with SNP

Rapid Planning

. Evaluation PP/DS Optimiser
Consumption A Master Data
B (Pegging)
Backorder q n
Release to SNP Processing - Subcontracting Alert Monitor

Forecast Matrix

Promotion
Planning

CTM with PP/DS
Master Data

Characteristic

Forecast Check Propagation

Incompatibility with

Ignores

Supports

Requires
Characteristics

Capable-to-

Promise Block Planning

Multi-Level ATP

Fig. 2.6. Overview about APO Functions and CBP

Most of the CBP relevant functionality is within the module PP/DS, but
DP and ATP do offer some functions as well. SNP does not support CBP
with a small exception for the SNP optimiser and shelf life. TP/VS does
not support characteristics at all nor does it have any relevance for its
planning tasks.

CTM does neither support the VC- nor CDP-configuration scheme — if
the PDS or PPM contains object dependencies resp. characteristic propaga-
tion, the CTM run terminates with an error. An exception is the use of ma-
terial variants for CTM with PP/DS master data, where the object depend-
encies are exploded for the PDS before their integration with APO.



14 2 Characteristic Based Planning Overview

Descriptive characteristics on the other hand can be used for demand pri-
oritisation.

The ATP check with characteristics is only possible with the CDP-
configuration scheme. Multi-level ATP and the rapid planning matrix are
only compatible for the VC-configuration scheme. With ‘characteristic
propagation’ we understand the function of the PPM to propagate a valua-
tion of the output product to the input product (though the propagation is
possible with the PDS as well, with this function we refer only to the
PPM). Block planning does not necessarily require an integration of char-
acteristics from R/3 to APO but can be used with a simple classification of
the routing as well. Sequence dependent set-up is independent of any char-
acteristics values, though reference characteristics can be applied to set the
set-up group depending on characteristic values as explained in chapter 11.

e System Configuration Determinants for the Planning Functions
Figure 2.7 provides an overview about the prerequisites for the functional-
ities that require characteristics.

Strategy Class Type Config. Scheme Master Data
MTO MTS 300 023 VC CDP PDS PPM

Characteristic Based Forecasting X (X) X X X
Multi-Level ATP X X X X
ATP on Characteristic Level - )¢ (X) X - X

Block Planning (X) X X X X

Integration of Object Dependencies X (X) X X X X -

Characteristic Propagation in the PPM X (X) - X - X

Shelf Life (x) X X
Rapid Planning Matrix X - (X) X - X -
X supported / Required L) Possible but Unusual [ Indifferent/ Not Required ~ [_===_] Not Compatible

Fig. 2.7. System Configuration Determinants for Functions

For the mill industries it might be desired to perform ATP on characteristic
level including planned receipts (it is only with IS Mill possible to inte-
grate valuated planned receipts in the make-to-stock segment with R/3). In
this case the class type 300 is necessary to valuate the receipts. Note that
rules based ATP with characteristic substitution is not released for variant
configuration (i.e. it is only released if just batches are checked — as de-
scribed in the scenario ‘sales from stock with characteristics’). Block plan-
ning can be performed with a fix classification of the activities. In this case
no integration of classes is required. In most cases configuration is used
however. For the mill industries sometimes it is required to use variant
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configuration in the make-to-stock segment with the CDP-configuration
scheme. This is rather a special case. The shelf life used to require the
CDP-configuration scheme, but with APO 4.1 it is possible to use shelf life
with the VC-configuration scheme as well. The product itself does not
have any relevance for characteristic based planning anyhow — neither for
the VC- nor for the CDP-configuration.

2.5 Process Variants and their Usage in the Scenarios

Within these scenarios the processes resp. process steps are used with dif-
ferent peculiarities. The following figures show the processes resp. the
process step variants and in which scenario they are used. Some processes
resp. process steps are used in more than one scenario, therefore it is indi-
cated where the process resp. the process step is described. Some processes
resp. process steps are ‘standard’ in the sense that they are not affected by
the use of characteristics. These are not described in any detail. The proc-
esses for production are described in a separate chapter because they are
used in different scenarios without any scenario preference.

® Demand Planning Process Step Variants

The main processes or process steps for demand planning are the forecast-
ing, the release of the forecast and the consumption of the forecast by the
sales order. A pure make-to-stock production without forecast consump-
tion is unusual if characteristics are used throughout the planning proc-
esses, but possible in the scenarios ‘sales from stock with characteristics’
and ‘planning with shelf life’. Figure 2.8 shows the different process steps
variants.
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MTO with VC
MTO with VC & Planning
in Active Version
Sales from Stock
Sales Order

Oriented Planning

in Inactive Version

MTO with VC & Planning
With Characteristics
Configure-to-Order
with Propagation
Planning with Shelf Life

Process /

Process Step Process / Process Step Variant

Forecasting

Forecasting
Characteristic Based Forecasting

Release on Product and Location Level

Release w/o Consumption Group to Inactive Version

Release Release with Consumption Group to Planning Segment

Release with Consumption Group to Stock Segment
Transformation of Dependent Demand to Forecast

Forecast Consumption

Forecast Consumption with Descriptive Characteristics

Forecast
Consumption Forecast Consumption on Characteristic Level

Forecast Consumption for Assembly Groups

E Process / Process Step is Used in and Described for the Scenario
Process / Process Step is Used in the Scenario

Fig. 2.8. Process Step Variants for Demand Planning

For forecasting the major change is the use of characteristic based fore-
casting (CBF) which allows to plan on the level of configuration-
characteristic values. From the handling point of view there is no differ-
ence to the standard demand planning but there are a lot of changes for the
configuration. The release of the forecast can be different using CBP in
the planning process if the forecast needs to contain additional information
about the characteristic values. For this purpose the entity ‘consumption
group’ is introduced. Depending on the use of the consumption group and
the target of the release — the make-to-stock segment, the planning seg-
ment or the inactive version — the process step varies. The forecast con-
sumption finally depends whether the forecast is consumed on characteris-
tic level and whether the consumption takes place for the finished product
or for the assembly group. Note that the scenarios ‘make-to-order with
variant configuration’ and ‘configure-to-order with propagation’ do not re-
quire any demand planning.

e Sales Process Step Variants

One main differentiator for the supply chain planning is the requirements
strategy that is used for the sales order creation — whether make-to-order
is used or make-to-stock. The other process steps for the sales order entry
are the assignment of the characteristic values and the ATP check. For
the assignment of the characteristic values the sales order configuration or
the batch selection functionality or both are used.
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Sales Order for Make-to-Stock

Sales Order Creation
Sales Order for Make-to-Order

Assignment of Sales Order Configuration

Characteristic Values Batch Selection
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Capable-to-Promise

ATP Check
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Process / Process Step is Used in and Described for the Scenario
Process / Process Step is Used in the Scenario
Process / Process Step is Possible for the Scenario

Fig. 2.9. Process Step Variants for Sales

For the ATP check almost the whole range of functionalities is used for
the different scenarios — though only a few alternatives are recommended
per scenario. Figure 2.9 shows the process variants for sales. Depending on
the representation of the forecast (see process step ‘forecast release’) the
forecast check considers the characteristic values as well. The ATP check
on characteristic level does not necessarily require rules-based ATP, but in
most cases the option for a characteristic substitution is desired.

® Production Process Step Variants

The main processes for production are production planning (i.e. the proc-
ess of creating the planned orders), detailed scheduling, production execu-
tion with the conversion and processing of the production order and goods
receipt. Depending on the configuration relevance and the master data
(PDS or PPM), different possibilities exist for production planning to use
either object dependencies or characteristic propagation in the PPM to con-
trol the selection of the components and the capacity requirements of the
planned orders. If block planning is used, the planned orders are scheduled
into the matching blocks. Detailed scheduling offers the two functions of
scheduling heuristics or the PP/DS optimiser. The planned order conver-
sion is done automatically with the transfer to R/3 if the CDP-
configuration relevance is used. With the use of conversion rules it can be
ensured that planned orders are only converted if sales orders exist for
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them. Goods receipt finally may require a batch valuation if batch charac-
teristics are used. Figure 2.10 shows the process variants for production.

Process /
Process Step

Process / Process Step Variant

MTO with VC
MTO with VC & Planning

in Inactive Version
MTO with VC & Planning

in Active Version

Sales from Stock
With Characteristics

Configure-to-Order

with Propagation

Sales Order

Planning with Shelf Life
Oriented Planning

Production Planning

Production Planning (without Characteristics)

Production Planning with VC-Characteristics

Production Planning with CDP-Characteristics

Block Planning

Production Planning with Shelf Life

Detailed Scheduling

Scheduling Heuristics

PP/DS Optimisation

Order Conversion

Order Conversion

Order Conversion with Conversion Rule

Goods Receipt

Goods Receipt

Goods Receipt with Batch Characteristics

8

Process / Process Step is Used in and Described for the Scenario
Process / Process Step is Used in the Scenario
Process / Process Step is Possible for the Scenario

Fig. 2.10. Process Step Variants for Production

Specific for CBP is the consideration of object dependencies and charac-
teristic propagation in production planning. Block planning covers differ-
ent aspects which are all CBP relevant and has an impact on production

planning as well.



3 Characteristics and Classes

3.1 Characteristics and Classes in R/3

Characteristics allow to attach attributes to a material, a routing, a work
center, a batch or an order. These attributes are used for different purposes,
and only some of them are relevant for characteristic based planning
(CBP). For example the usage of material characteristics to search for ma-
terials by their technical properties is rather targeted for production engi-
neering, and the usage of work center characteristics to define resource al-
ternatives for APO is not relevant for characteristics based planning either.
For CBP we focus on characteristics that are used to describe the configu-
ration of a product in the sales order and characteristics that describe the
planning relevant properties of batches. Note 714929 provides additional
information about the properties of characteristics in combination with
planning in APO.

® Overview

Characteristics must be assigned to a class in order to use them in any SAP
application. The usage of the characteristics is defined by the class type,
though the same characteristic can be assigned to different classes of dif-
ferent class types. Figure 3.1 sketches this interdependency.

Characteristic
N M

Data Type (Numeric, Character, ...) > Class
Single Value / Multi Value Assignment
Restricted Values

A N A N

1 1
Class Type Organisational Area

Fig. 3.1. Characteristics and Classes
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Characteristics and classes are master data both in R/3 and in APO.

o Characteristics

The characteristics are created with transaction CT04 (both in R/3 and in
APO) and contain the information about the data type, whether single or
multiple values can be assigned and whether the values for the characteris-
tic are restricted or not (checkbox ‘additional values’ on the values-view).
Supported data types are character, numeric, date and time.

¢ Classes

Classes are created with transaction CL02 (both in R/3 and in APO). The
key for the class is its name and its type, therefore the same class name can
be used for different class types. Each class has a class type which restricts
its usage. Table 3.1 lists the most important class types on R/3-side for
characteristic based planning in APO and their usage.

Table 3.1. Class Types in R/3 and their Usage

Class Type Usage Assignment
018 Task List Routing
019 Work Center Work Center
023 Batch Classification Material Master
200 Material Classification Material Master
300 Variant Configuration Material Master

For characteristics based planning only the class types 023 for batches and
300 for variant configuration are relevant. The class types 018 and 019 are
used only in R/3 to valuate the master data. This information is used in the
integration to APO either for block planning (class type 018, see chapter
8.3) or for the transfer of alternative resources (class type 019, see Dick-
ersbach 2004). The material class for configurable products (class type
200) is used for a special case within the variant configuration scenario
(see chapter 5).

e Organisational Areas
For the integration of classes and characteristics to APO the organisational
area is used as the filter criterion. The assignment of the organisational
area to the class is optional for most usages in R/3 but helpful to distin-
guish those characteristics which are used for planning in APO and those
which are only relevant for R/3. The customising for the organisational
area is done with the path
Cross-Application Components = Classification System 2 Classes 2
Maintain Object Types and Class Types.
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or with the transaction O1CL (in R/3 and in APO). Though the assignment
of the organisational area to the classes and the characteristics is trans-
ferred to APO, the transfer of the organisational area itself is not integrated
and must therefore be created in APO as well.

Dialog Structure " ITanke Tabla text
o EI(SECTTEIJIE RKRAMERK Controlling ohjects
C@%&bﬂples KMAT Custamer
jects
[JClass Status ~\ end?r
[J Grganizational Areas \%C_::'r) Material
[ Text Tynes Batch
(I Classification Status | |orFsPeL Buginess location
CIFunctionsiFiters for Find || |PLKD Task list

Organizational Areas

| |ciass Type|ora.ares [organizational area
| |3I]EI |E ‘CEIP Exarnple

Fig. 3.2. Organisational Areas (R/3 and APO)

The class type for material (table MARA) has to be selected before choos-
ing the organisational area. The organisational area is class type specific.
The assignment of both the class and the characteristics to the organisa-
tional area takes place in the class.

Basic data k keeywiords k Char. h Teuts k Basic data h Keywords ~ Char h Tesxts k Document k st |
Basic data " |characteristic Description Data M. DU |R Qg Areas
Description Car Characteristics LEBF_THPE Car Type CHAR| 12 O /12 \
Status Released T CBP_COLOUR Colour cHar| 8 o O )

CBP_ENGINE Engine wom |z 1 A/

Class group =]
N
Organizational Area /
walid from 72004
Assignment of the Characteristics to the

T
Assignment of the Class to the Organisational Area (within the Class)
Organisational Area

Fig. 3.3. Assignment of the Class and the Characteristics to the Org. Area (R/3 and APO)

e Assignment of Classes to the Master Data

The assignment of the classes to the material master is done in the ‘classi-
fication’-view. Only classes of one class type are displayed, but with F7 it
is possible to switch between the class types. For variant configuration
(class type 300) multiple classes can be assigned, for batch classification
(class type 023) only one class is allowed. With the transaction CL24N it is
possible to provide an overview about the class assignment to the material
master and perform additional assignments as shown in figure 3.4.
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Fig. 3.4. Class Assignment Overview

Within the routing the classification is maintained from the operation via
the menu path Extras = Classification = Operation and for the work center
with the menu path Extras = Classification.

3.2 Transfer of Characteristics and Classes to APO

The transfer of classes and characteristics to APO is done via the CIF, and
the organisational area is used as the selection criterion. For the transfer of
classes and characteristics a separate integration model should be used (see
note 714929), and the characteristics and classes should be transferred be-
fore the materials are transferred.

o Class Type Correspondence
From a planning point of view only the R/3-class types 023 for batch clas-
sification and 300 for variant configuration are relevant. The class type
300 has its correspondence on APO side with the same class type. Since
planning with the CDP-configuration scheme is based on the APO-class
type 400, a R/3-class with type 300 is transferred as a class of the type 300
and additionally (if the CDP-configuration scheme is active) as a class
with type 400.

For the use of batch classification the R/3-class type 023 is transferred
as APO-class type 400 and additionally as class type 230, figure 3.5.
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Fig. 3.5. Class Types in R/3 and in APO

The class type 230 is used in APO only for the valuation of the batches and
is not assigned to the product master.

® Assignment to the Product Master

The assignment of the class to the product master is done automatically
during CIF-transfer. The class is only assigned to the product master if the
class contains characteristics. The class assignment can only be displayed
in APO but not changed. Figure 3.6 shows how to display the class as-
signment for further classes (if more than one class is assigned to the prod-
uct).

@ Administ. | {3 Properties | {3 Units ofteas. {3 Classification | {3 PkgDala

[¥] Product is Configurahle

Reference Product {Loc-Indep.) [
Product Description Ohject
Object CBP_CAR_BIG
Reference Product (Location) Class type 308 Variants
Product Description Class Car Characteristics
_— Clags Type ann Wariants
| ( Classes B_L’ Change number Walld fram 12.08.2004
Assignments
| |Class Description Sta...|[tm @]
CBF_CAR Car Characteristics [ jie O
[+]
Ko I [«
s =D BEE Entry I

Fig. 3.6. Class Assignment to the Product Master in APO



24 3 Characteristics and Classes

e Transfer of Batches
If batch classification is used in R/3 for CDP-configuration relevant prod-

ucts, the integration of batches is required. The transfer of batches has to
be selected explicitely in the CIF-model. The transfer of stocks is not suf-
ficient to integrate the batches with their characteristic values with APO.
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For historical reasons there are two types of configuration schemes (for-
merly known as class systems) in APO: Variant configuration (VC) and
characteristic dependent planning (CDP). The VC-configuration scheme
was developed mainly for the automotive and engineering industries and is
closely linked to the variant configuration in R/3, whereas the CDP-
configuration scheme was developed mainly for the mill industries. The
main difference is that with the VC-configuration scheme only the sales
orders have a configuration (i.e. characteristics with values). Other objects
(e.g. planned orders) do not have an own configuration but a reference to
the sales order via an internal key. Therefore the configuration that is dis-
played for a planned order is the configuration of the sales order. The
complete configuration — even for multiple levels — is defined at the entry
of the sales order. Since only the sales order has a configuration, the make-
to-order strategy is mandatory to keep the link between the sales order and
the receipts during planning.

With the CDP-configuration scheme sales orders, forecasts, planned or-
ders, production orders and batches have an own configuration. Another
difference is that the CDP-configuration scheme allows demands (sales or-
ders, dependent demands) to define requirements for the characteristic val-
ues of their supplies. Chapter 11.1.2 describes the logic for planning with
the CDP-configuration scheme in detail. When using the CDP-configu-
ration scheme, the characteristics values are considered in pegging. There-
fore only few characteristics should be used. Note 526883 provides addi-
tional information about the implications of using too many characteristics
for CDP.

Both configuration schemes offer advantages but in SCM 4.1 it is still
only possible to use either the VC-configuration scheme or the CDP-
configuration scheme per client. The customising path to define which
configuration scheme is active for the client is

APO 2 Basis Settings = Define Configuration Relevance.

e Configuration Scheme and Configuration Relevance
The term ‘configuration scheme’ refers to the setting of in the customising,
whereas the ‘configuration relevance’ denotes whether the product actually
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uses characteristics for planning. With APO 4.1 a product has either the
configuration relevance as defined in the customising or none (e.g. when
planning with shelf life). The outlook for further releases is to define the
configuration relevance on product level (as a possibility).

o Configuration Schemes and Functions

Since APO 3.1 an effort has been started to harmonise the configuration
schemes. Starting with the characteristic and class master data in APO 3.1,
the product master was harmonised in APO 4.0 and the transactional data
in APO 4.1. The latter two have been mostly internal changes, but with the
result that more functions can be used with both configuration schemes.
Table 4.1 provides an overview about the supported functions.

Table 4.1. Configuration Scheme and Functions

Function VC-Configu- CDP-Configu-
ration Scheme ration Scheme
Characteristic Based Forecasting Yes Yes
Variant Configuration Yes Yes
Multi-Level Variant Configuration Yes No
Batch Selection No Yes
Multi-Level ATP Yes No
ATP with Characteristics No Yes
Characteristic Values in Pegging No Yes
Object Dependencies in the PDS Yes Yes
Characteristic Propagation in the PPM No Yes
Block Planning Yes Yes
Shelf Life' Yes Yes
Planned Order Transfer Yes Automatic
Conversion

! Shelf Life Functionality is Independent of the Configuration Scheme

For shelf life the product does not need any configuration relevance. Char-
acteristics are only required for the batches, therefore the configuration
scheme does not have any impact on the shelf life functionality. It is how-
ever not possible to use shelf life for products with VC-configuration rele-
vance. A CDP-configuration relevance on the other hand does not interfere
with the shelf life functionality.
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5.1 Scenario Description

5.1.1 Process Chain

In some industries — e.g. in engineering — the finished products are config-
urable (often up to a few hundred characteristics) and the number of units
sold per product and characteristic combination is far from a commodity.
In these cases the product is only produced after it is sold — i.e. after the
sales order has been entered. The configuration for the product is main-
tained in the sales order.

The make-to-order strategy implies that the ATP check does not need to
look for the availability of the finished product. The typical ATP method
for this scenario is capable-to-promise (CTP) where planned orders are
created for the product — if required, for several BOM levels including ca-
pacity check and purchase requisitions.

R/3-SD APO-ATP APO-PP/DS
Sales Order Entry
(Make-to-Order)
Sales Order
Configuration

Sales Order Creation

CTP Request
Determination
v
CTP Confirmation Planned Order
Combination Creation
v v
Save Sales Order Detailed Scheduling

Fig. 5.1. Process Chain for Make-to-Order with Variant Configuration
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The focus for this scenario is on the sales side — there is no demand plan-
ning, and few specifics for production planning and scheduling. Figure 5.1
shows the process flow for the sales order creation.

For this scenario we assume that object dependencies are used and have
to be integrated with APO.

® Sales Order Creation and Assignment of Characteristic Values
The process starts with the entry of a sales order. The sales order is created
and configured as described in chapter 5.2.

0 ATP Check

Since we are in a make-to-order scenario the finished product will not be
available. There are three sensible options to perform an ATP check never-
theless, of which capable-to-promise (CTP) is the most common.

e Capable-to-Promise

During the CTP-check a planned order is created and checked for capacity.
The capacity check is either on a time-continuous and sequence dependent
basis or based on a bucket capacity. The latter is available with APO 4.1
and the recommended alternative. The CTP-check can be applied for sev-
eral levels, though with each level and with each finite resource the com-
plexity increases. It is strongly recommended to keep the capacity check as
simple as possible. Missing components might either be produced resp.
procured or regarded as a constraint. This is controlled by the planning
procedure of the product. This way both the production capacity and the
material availability are checked. The object dependencies are considered
as well. The assumption for this alternative is that both the production ca-
pacity and the material availability might be bottlenecks. The use of CTP
has major impacts and restrictions for production planning (especially if
time-continuous CTP is used). For a more detailed description of the prop-
erties and risks of CTP see note 426563 and Dickersbach (2004).

® Multi-Level ATP

Another option is the use of the multi-level ATP check. This option re-
quires however that the key components are already available. Instead of
the finished product the components for the finished product are checked
(if required, for several levels). The demand for the components is calcu-
lated using the PDS (the PPM could be used for multi-level ATP as well,
but is not recommended for this scenario), and both the planned order du-
ration and the object dependencies are considered. The assumption is that
the production capacity is no bottleneck and that the components are
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planned for. The use of multi-level ATP has impacts and restrictions for
production planning. A limitation for the use of multi-level ATP is that the
CDP-configuration scheme is not supported. A more detailed explanation
of the multi-level ATP is provided in Dickersbach (2004). If planning of
the assembly groups has a significant role within the business, the scenario
‘make-to-order with variant configuration and planning in an inactive ver-
sion’ should be considered, therefore we do not assume the use of multi-
level ATP for this scenario.

® Checking Horizon

The third option is the ATP check using the checking horizon. The sales
order will be confirmed outside the checking horizon which represents the
required lead time to produce the product. This setting is product specific
and does not take the actual production capacity or the actual component
availability into account. The assumption is that the check horizon pro-
vides a sufficient time buffer to avoid material or capacity shortages. In
most cases this leads either to unnecessarily late confirmations or causes
problems in production and/or non-deliveries. With APO the two other
methods provide usually better results, and therefore this option is not ex-
plained any further.

® Production Planning and Detailed Scheduling
Production planning is done by the CTP check, but a detailed scheduling
step still needs to be performed.

5.1.2 System Configuration Determinants

The prerequisites for this scenario are the use of make-to-order assign-
ments, class type 300 and the PDS master data object. The object depend-
encies are transferred from R/3 and used for production planning in APO.
Both the VC- and the CDP-configuration scheme are able to support this
scenario, though it is rather unusual to use the CDP-configuration scheme.
The exception are the mill industries.

Requirements Class . .

Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) \'[] PDS

Required / Supported

Supported but Unusual
Not Supported

Fig. 5.2. System Configuration Determinants for MTO with Variant Configuration
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If the CDP-configuration scheme is used, the planned orders are converted
into production orders when they are transferred to R/3. Therefore the op-
tion to transfer only production orders (i.e. planned orders with the conver-
sion indicator) should be evaluated in this case. Another downside is the
performance criticality of planning with many CDP-characteristics.

The usage of a make-to-stock strategy in combination with the CDP-
configuration scheme would be technically possible, though it is not ap-
propriate for this scenario and the industries in target (engineering and
automotive). This option will be mentioned as a special case within the
scenario ‘configure-to-order with propagation’ in chapter 8.

The make-to-order scenario with variant configuration requires the use
of the PDS master data because it is not possible to integrate the object de-
pendencies with the PPM. Though it would be possible to use a PPM in
combination with the CDP-configuration scheme and model the object de-
pendencies as macros in APO, this is a very circumstantial way. We define
the integration of the object dependencies from R/3 as a part of the sce-
nario, and therefore the PPM is incompatible with this scenario.

5.1.3 Configurable Material

The standard material type for configurable materials is not the ‘finished
product’ FERT but the ‘configurable material’ KMAT. This includes among
others that an appropriate item category group (see chapter 5.2) is set and
that the checkbox for variant configuration is set on the ‘basic data 2’-
view, figure 5.3.

B —

Clientspecific configuration
Cross-plant GM [¥] Material is configurahle
1variant

Fig. 5.3. Checkbox ‘Material is Configurable’ (R/3)

5.1.4 Configuration Profile

For the use of the variant configuration functionality in R/3 a configuration
profile is required which defines the class types and the organisational ar-
eas that are allowed for a material. The configuration profile is maintained
with the transaction CU41.
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Configuration Profile

Material CBP_CAR_BIG Big Car

v

Material Frofile
|_IP.|Prof. Name |Clags Type|Org, Areas |Status [Status Text

|_[n1eP_car £ l i [Reteased

N N
1 1

Class Type Organisational Area

Fig. 5.4. Configuration Profile (R/3)

Only the class types 300 and 001 are allowed for the configuration profile.
For a multi-level configuration and the configuration via material class ad-
ditional settings in the detail of the configuration profile are necessary as
described in the chapters 5.4 and 5.5.

5.2 Variant Configuration in the Sales Order

The configuration of a product is performed as an assignment of character-
istic values to the sales order.

® Requirements Class and Item Category Group

Prerequisites for the usage of the variant configuration functionality in the
sales order are that the requirements class and item category support the
variant configuration. Within the requirements class the indicator for con-
figuration has at least to allow configuration.

The standard item category for configuration is TAC. The item category
is determined via the sales order type and the item category group as
shown in figure 5.6. The customising paths for these entities are

Sales and Distribution =2 Sales = Sales Documents = Sales Document
Item 2 Define Item Categories
resp. Define Item Category Groups and Assign Item Categories.
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Sales Order Type

Item Category Group

! !

Saly WCGr |Usg. |HLevitCa |DfitC
o ooz TAC

I

i ez TAG TAE

Item Category ‘

Itern categary TAC VariantConfiguration

Bill of Material/Configuration

Config. Strategy a1 Sales Order Strategy (TAC)

Mat. Wariant Action 2 [v] wariant Matching
ATP material variant

Structure scope b Create Delivery Group
Application 5001

[ Manual Alternative
[ Param. effectivities

Fig. 5.5. Item Category for Variant Configuration (R/3)

The standard item category group for configuration is 0002 and is main-
tained in the ‘basic data 1’ and the ‘sales org. 2’ views of the material mas-

ter as shown in figure 5.6.

& basicdatat1 | &F Basicdata 2 k (¥ Classification | ¥ Sales: sales org. 1 ﬂl og
Material CBP_CAR_BIG Biy Car
General data
Base Unit of Measure PC piecels) Matetial Group

0ld material number
Divigion

Froduct allocation
#-plant matl status
[ Assign effect vals

Ext. Matl Group
Labiffice
Frod.hierarchy

Walid 1t
C GenltemCatGroup 0002 Configuration >

Fig. 5.6. Assignment of the Item Category Group to the Material Master (R/3)

For the material type KMAT (configurable material) the item category

group 0002 is set by default.

o Configuration of the Sales Order
The configuration of the sales order is performed in a follow-up screen af-
ter the sales order item has been entered as shown in figure 5.7.
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Sold-to party X X
Material CEP_CAR_BIG Big Car
Quantity 1 PC Iterm 10
Req. deliv.date 03.02.2005
Characteristic Y¥alue Assignment
Char. description Cha. Valug inf.|_| )
Cat Type COMYERTIBLE [=] Engine 000
Colour orange [+] Select |Char. Value
Enging < — Mo Entry
161
201
& 25|
C 301

Fig. 5.7. Configuration of the Sales Order (R/3)

Depending on the configuration of the characteristics (i.e. whether the flag
for additional values is set), the values are selected from the list or entered
freely. It is possible to restrict the characteristic value combinations using
variant tables. The assignment of the characteristic values is done before
the ATP check is carried out. Not all characteristics have to be specified.
Generally the use of unspecified characteristics is not recommended if the
CDP-configuration scheme is used due to problems in pegging, production
planning and ATP on characteristic level (see chapter 11.1). Since the
variant configuration scenario is usually performed with a make-to-order
strategy, the use of the sales order segment solves these problems.

® Sales Order Representation in APO

The sales order is transferred to APO with its configuration. In the product
view (transaction /SAPAPO/RRP3) the green triangle indicates that a valua-
tion exists. For the VC-configuration scheme in APO the order and the
configuration details are shown in figure 5.8. The window on the left side
shows the sales order segments.

Elemerts | Periods | GQuanfifies | Stock | Pepging Overdew | PraductMaster | ATR |

=2 EEE Ea 2] (O] GEa o & omer | [Zatp| (oo Hconind] [£5 auF

R CBP_CAR_SMALL in 2401 (1010800001 0gT30CLNTOI0)
<2 da] CBP_CAR_SMALLJ¢|_lAvailRgmt |AvailiRe |Category ReceiptiRgmt. Elemt. ReciBe |Confir  |Awail @ |Surplu  (C |P
7 & Make-to-Order 06 . B2 2005/13:00:00P10rd a3ra2z 1 L2} 1 o | g
& 10059000010| |86.02.200523:00.00/Sa1esOrder [18186/880010/1 o L2} 1 a
& 10065000010 3662, 2065[23: 00 06[5a1 es0rder 1 B186/600010/2 1- 1- [ a Green
& 10065000010 N Triangle
&, 10106000010 * T
S
Sales Order Segments Product CBP_CAR_SMALL Small Car
Location xx01
Characteristic value assignment
Colour hiue
Engine 201
Car Type SALOON

Fig. 5.8. Sales Order with VC-Configuration Relevance in the Sales Order Segment (APO)
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For variant configuration and the VC-configuration relevance the require-
ments strategy ‘make-to-order’ is required.

If the CDP-configuration scheme is used on APO side more details for
the configuration exist — the valuations and the requirements.

COP_CAR inxx01 (1010300001 0@T90CLNTO90)
AvailRgmt _|AvailRe  |Category  |ReceiptRomt. Elernt. Rec/Re |Confir |Surplu |G |P
02,02, 2005(13:00:00P10rd. 166172 1 o
02, 02.2005(23:00:00|5ales0rder|10183/00081041 a o
02 02.200523:00:00|5a1es0rder|[10183/000810842 1- &=

N E

= 2|

Product CDP_CAR Standard Car

Locatign xm

Waluations Descriptive Characteristics | Requwremems E Descriptive Characteristics \

Class CBP_CUSTOMCAR Customised Car Class CBP_CUSTOMCAR Customised Car
Spoiler HUGE Huge Spoiler
Exhaust Pipe LOUD loud

Fig. 5.9. Sales Order with CDP-Configuration Relevance (APO)

The configuration of the sales order is transferred as valuation for CDP as
shown in figure 5.9. The requirements (for the characteristic, see chap-
ter 11) of the sales order are blank.

5.3 Object Dependencies

5.3.1 Structure and Usage of Object Dependencies

Object dependencies are used in R/3 to influence the explosion of the
BOM and the routing depending on characteristic values. The most com-
mon types of object dependencies are selection conditions and procedures.
Selection conditions control e.g. whether an item of a BOM is required de-
pending on the value of a characteristic. Procedures on the other hand al-
low to influence the value of a characteristic depending on the value of an-
other characteristic.

The object dependencies are either created as a separate entity with the
transaction CUO1 or within the BOM resp. routing itself. The creation of
the object dependency as a separate entity has the advantage that it can be
assigned to many different objects. The logic for the dependency is main-
tained in the dependency editor as coding as shown in figure 5.10.
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Sel. condition XX_COLOUR Colour Dependency
Maintain Dependency: Basic Data
Dependency editor CERIOELE] : * il & 2 * 2 e 4 * 5 * |
opoE10 CEP_COLOUR = 'ELACK'
Dependency Xx_COLOUR | 5CE Format
General Data
Description Colour Dependency [ Documentation
Status 2 In preparation

Dependency Group
Maintenance Auth

Dependency Type

O Action
® Selection condition () Procedure

Fig. 5.10. Object Dependency (Selection Condition) (R/3)

Optionally a dependency group can be assigned to the dependency. For
some cases the use of the dependency groups SAPAPOACT and
SAPAPOOPR is mandatory to ensure the correct integration to APO. These
cases are described in chapter 5.4.4 about reference characteristics and 8.3
about block planning. Object dependency groups are maintained in cus-
tomising with the path
Logistics - General 2 Variant Configuration = Dependencies 2 Main-
tain Groups.
In the example of figure 5.10 the selection condition is applied if the value
of the characteristic is ‘BLACK’. The object dependency is assigned to the
BOM resp. the routing as shown in figure 5.11.

BOmM GEP_CAR_EIG
tem oe10 M CBP_COMP1 s
Material CEBP_CAR_BIG Biy Car Component 1
Plant XXO1 werk Hamburg
Alternative BOM o Assignments
|| |Bnr1 |R\tnsmp \Descmptinn \Dep Type \
" | |XX_EULUUR ‘Cn\nurDependency ‘SEW. cond ‘
Material | Document | Class | General | - ) ' ) )
\ Itern |ICt |Compaonent Component description  |Guantity Un [OD A |Els JCTRL‘* F1
‘ 0010L  CBP_COMPY Component 1 il PC [+ I
‘ DO20L  [CEBP _COMpz Cormponent 2 2 PC [E
‘ oo30|L  CEP COMP3 Component 3 1 PC [
o

Fig. 5.11. Assignment of the Object Dependency to the BOM (R/3)

Alternatively the object dependency can be maintained within the BOM or
the routing as shown in figure 5.12. In this case the logic applies only to
that master data.
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e =

k DOpe OFN O

Long text
Discontinuztion data

Create material BOM . ew

Oneralion allocation |
| /@ & |2 subitt  pisplayassembly iﬂ Headsr  5F Effecinity

g IPrecondition
e CBP_CAR B Baich claszificalion | :
Plant Txen Dbject depardsnties + Edior —_— @ Belection condition
RTRNEECHI | Asslgnments chieF1 @

Disp. revision level
| _|Procedure.
More

Malerial | Document | Class | General | ' Constraint

fitern [ict [componant [Compenent desenplion |auanty |un oo [a_ |s1s fvatid From v K
[Tpoio Ecer cone Camponant 1 1 FC 608208 —
| ezl ee cone: Componant 2 2 Fc 15.08. 208
feB30l [CEP CONP3 Component 3 g |3 16.08. 200
Thocinh T
8el candition
BOM CBP_CAR_BIG
Item Be1e M CBP_COMP1

Caomponent 1

+ 1 + 2 + &l
©EPE1E | CBP_COLOUR = 'RED*

Fig. 5.12. Example for Object Dependencies (Selection) in the BOM (R/3)

In this example the component CBP_COMPI is selected if the value for the
colour of the header product CBP_CAR_BIG is ‘RED’.

® Object Variables

Object variables define the BOM-Ilevel for which a selection condition or a
statement of a procedure is applied. SSELF defines the current level,
$PARENT one level above and $ROOT the top level — the level on which the
configuration was entered. Only in the case of a multi-level configuration
$ROOT and $PARENT will provide different results.

o Syntax for Object Dependencies

The syntax for the check and the assignment of characteristic values de-
pends on the data type of the characteristic. Alphanumeric character values
are assigned in quotation marks, numeric values without. Decimal places
are maintained as a decimal point (e.g. 3.14). The operators ‘=", ‘<>’,
‘AND’, ‘OR’, ‘NOT’ and ‘IF’ are supported among others.

® Object Dependencies Check

The object dependencies for a BOM or a routing (task list) can be checked
in R/3 with transaction CU50 as shown in figure 5.13 without having to
create a sales order.
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Fig. 5.13. Check for the Object Dependencies in R/3
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Configuration: Initial Screen
@Ehus —— — _
— Configuration: Characteristic Value Assigmmnent
U e (B R &l B
haterial CBP_CAR_BIB —
Plant BT WWerk Hamburg Material GEP_CAR_BIB Big Car
Date 23 08 2004 Quantity 1,008
Basic data
Guantity 1,008 Characteristic Walue Assignment
Date 23.08 2004 Char. description Char. Value In.. \
Car Type COMVERTIBLE [«]
Colour RED [=]
Configuration Engine 251 ﬂ
g‘.nn
() Engineering v
Result
Lv Item Corponent number Qty Un ICat AGrp OkDp
Configuration result Description
& BOMm []8 8008 GBP_CAR_BIG Big Car
(I Tasklist []1 BE18 GEP_COMP1 1,008 PC L X
Camponent 1
[]1 ©BE30 CEP_COMP3 1,008 PC L

For object dependencies of the type procedure it is possible to create sepa-
rate functions as described later in this chapter.

o [ntegration of the Object Dependencies with APO
Object dependencies within the BOM or the routing are transferred to APO
— both for the VC- and the CDP-configuration relevance. This integration
requires the master data object PDS. The PPM does not support the inte-
gration of object dependencies. Figure 5.14 shows how the selection con-
dition as maintained in the object dependencies (see figure 5.12) looks like

in the PDS in APO.

Components k L3 Configuration |

ElEEREEREREEE R ERIE]
Details |Product Prod.Desc. Locati... |Location Descr.| Type of InputiOutput PrimanP..| MatCons (| UM & | Ohj. Dep.
T |CBP_CAR_BIG |Big Car RO \Werk Hamburg | Configurable Master Output) = ] l=le2
@ |CBP_COMP1 Component 1 | XxX01 YWerk Hamburg | Input ] i i a6 g
CBP_COMP2 Component 2 [Xx01  |¥Werk Hamburg |Input | ] 2|PC =4
| T |CBP_COMP3 Component 3 [Xx01 Werk Hamburg |Input | ] 3|PC
K

Selection Conditions |

|$ROOT.CEIF‘_COLOUR EQ 'RED'
!

Fig. 5.14. Object Dependencies in the PDS in APO
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The syntax of the object dependencies as displayed in the PDS is slightly
different from R/3. Analogous to the object dependencies check in R/3 it is
possible to simulate the impact of a configuration within APO. As shown
in figure 5.15, for this purpose the ‘configuration’-tab within the PDS dis-
play (transaction /SAPAPO/CURTO_SIMU) can be used.

@ Maintain Configuration @ Apply Configuration
Components ‘ | configuration \ Components 'I] Configuration \
zlola gz = &En — [ (@)aE @2 EnEFE
This configuration was not yet applied to the PDS The POS iz configured with these characteristics
|BfDesc.  |charvalug|Desc. .
Colour [RED |red ® Display Result
Engine 2,0 Components | [# Configuration |
Car Type | COUPE
ElENER G R = =R e Rl
‘g Details Product Prod.Desc Aszsembly Walid From walid To Chj. Dep
‘_ | |CBP_CAR_BIG |Big Car 16.08.2004  31.12.9900
| | = |cBP_cOMPT|Componsnt 16.08.2004 (31.12.9999 =
‘_ &l |CBP_COMP3 |CDmpDnEnt3 16.08.2004  31.12.9900

Fig. 5.15. Simulation of a Configuration in APO

For the display of the result one has to navigate to the respective objects
(components, modes or activities) within the PDS.

5.3.2 Selection Conditions

A selection condition controls whether an item of a BOM or an operation
of a routing is used for a given configuration, e.g. if the value of the char-
acteristic CBP_COLOUR is ‘BLACK’:

CBP_COLOUR = ‘BLACK’
resp. if it is ‘BLACK’ or ‘GREY’:
CBP_COLOUR = ‘BLACK’ OR CBP_COLOUR = ‘GREY’
The objects — BOM or routing — should be the maximal BOM resp. the

maximal routing for this case, i.e. they should contain all the components
resp. operations which might be necessary for any configuration.

5.3.3 Procedures

Procedures are used to set the value of a characteristic e.g. depending on
another characteristic value
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SSELF.CBP_COLOUR = ‘RED’ IF S$ROOT.CBP_SIZE = ‘X’.

or to propagate the characteristic value from the finished product to the
component:

$SELF.CBP_COLOUR = $ROOT.CBP_COLOUR.
The syntax for multiple assignments is

S$SSELF .CBP_COLOUR ‘RED’ IF $ROOT.CBP_SIZE X,
SSELF .CBP_COLOUR = ‘BLUE’ IF $ROOT.CBP_SIZE = ‘Y’.

5.3.4 Procedures with Reference Characteristics

Using reference characteristics it is possible to overrule master data set-
tings by characteristic values, e.g. the quantity for a BOM item. Reference
characteristics are ‘normal’ characteristics which have a link to the master
data table and field on the ‘additional data’-view as shown in figure 5.16.

Characteristic XREF_BOMRATIO Dj:Dj

Change Number

Yalid From 15.02. 2085 Yalidity

Basic data k Descriptions k Walues = Addnl data L Restrictions |

Reference to Table Field
Table name STPO Field name HENGE E|

Basicdata | Descripions | Values | Addnldata | Resfrictions |

Basic data

Dieseription Gompanent quantity L2F

Chars Group e

Status 1 Released T 4

AUthGrp Format of Field Overwrites
Basic Data Settings

Format Walue assignment

Diata Type MNUM Numeric Format @ @ Single-value

O Multiple Yalues
Murnber of Chars 13
Decimal Places 3 [linterval vals allowed

Unit of Measure [v] Negative vals allowed

Fig. 5.16. Reference Characteristic (R/3)

The format and the description of the characteristic is taken from the refer-
enced field. After saving the characteristic it is not possible to change the

reference anymore. The reference characteristic has to be transferred to
APO.
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Sales Order

Assign the Value Class

@ ofthe —
Characteristic IR Characteristic

Manually @ Determine the Value of the

Reference Characteristic by

Reference Object Dependencies

Characteristic

PDS
®

Characteristic Value of the Reference
Characteristics Is Used For Object Dependency
During Planned Order Creation

v

Planned Order v

@
Planned Order with the Value of the
Reference Characteristic Instead of
the Standard Master Data Value

Fig. 5.17. Scheme for the Use of Reference Characteristics

Figure 5.17 shows the scheme for the use of reference characteristics. The
reference characteristic is calculated by object dependencies, i.e. per de-
fault the flag ‘not ready for input’ is set in the characteristic to inhibit a
manual maintenance during characteristic value assignment in the sales or-
der. The value of the reference characteristic is used during the planned
order creation and replaces the standard value of the PDS for that order.
Object dependencies have to exist in order to take the value of the refer-
ence characteristic into account.

® Dependency Group for Object Dependencies
For dependencies for operations the dependency group SAPAPOOPR, for
activities the dependency group SAPAPOACT has to be assigned to the de-
pendency. The dependency group is maintained in the R/3 customising
with the path
Logistics General = Variant Configuration = Dependencies = Main-
tain Groups.
This is necessary to map the dependency from the operation in R/3 to the
right entity in APO — mode, operation or activity.
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® Mapping of Reference Characteristics

For the transfer of the reference characteristics to APO it is necessary to
map the fields and tables as described in note 610873. The mapping table is
found in the APO customising with the path

APO 2 Master Data = Classification and Configuration = Map Object
Characteristics.

Figure 5.18 shows an example for this mapping.

Characteristic XREF_BOMRATIO2 in R/3

Mapping Table in APO Basic data k Descriptions k Values ~ Addnl data k Restrictions
Logical system TYOCLNTRSO

Char. Source XREF_BOMRATI02 €@ RelerenoeaebIGRIE

Structure in Source STPOB Table name STPOB Field name MENGE
Souree Fld MName MENGE

Map Object Characteristics Characteristic XREF_BOMRATIO2 in APO

Struct. Mame APO {SBPAPO/CULL_CFG_COMPONENT Basic data k Desctiptions k Values  Addnl data k Restrictions
Fld Mame APO QUANT

Reference to Table Field
Table Name {SAPAPDZCUI Field name QUANT

Fig. 5.18. Mapping of Reference Characteristics

Table 5.1 lists correspondencies for some common fields as the BOM item
quantity (STPOB-MENGE), the standard value for an operation' (PLPO-
VGWO02) and the set-up group (PLPO-RFGRP). The set-up group can not be
mapped without the use of variant functions (see also chapter 11.2.3).

Table 5.1. Correspondence Between R/3 and APO-Fields

R/3 APO
Table Field Structure Field
STPOB MENGE /SAPAPO/CULL_CFG_COMPONENT QUANT
PLPO VGWO02' /SAPAPO/CULL_CFG_MODE_PRODUCE DURVAR
PLPO RFGRP /SAPAPO/CULL_CFG_ACT_ALL GROUP_ID?
PLPO RFSCH /SAPAPO/CULL_CFG_ACT_ALL ITEM_ID?

"using the standard value key SAP1 for machine time
% internal key; additional mapping with variant functions required

The settings for the mapping have to be done before the transfer of the ref-
erence characteristics since it is not possible to change the reference to the
tables within the characteristic anymore. For the overruling of PDS com-
ponents using reference characteristic note 815018 has to be considered.
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5.3.5 Variant Functions

Variant functions allow to model complex dependencies using function
modules with ABAP coding. This way it is possible to use information that
is not included in the characteristics. An example for the use of a variant
function is given in chapter 11 for the characteristic based determination of
the set-up group.

The variant function references a function module (via the identical
name) and is called by the object dependency. The variant function and the
function module have to be created manually both in R/3 and in APO.
Though the variant function and the function module are only evaluated in
APO, the object dependencies are maintained in R/3 and for consistency
reasons the variant function and the function module have to exist in R/3
as well. It is however sufficient to create a function module without source
code in R/3 (especially if function modules and tables are used which are
only available in APO) as long as no re-explosion of the master data is per-
formed in R/3. Figure 5.19 visualises the structure of these entities:

R/3 APO
PDS Transfer .
A Object Dependency
ObjecliBependency Integrated into the PDS
Create with CUO1 A A

Identical Name:

Variant Function Variant Function
Create with CU65 A& Create with CU65 A
Link By Link By
Identical Name Identical Name

Function Module

(Source Code Not Used) Function Module

Create with SE37 Create with SE37

Fig. 5.19. Structure Overview for Variant Functions

Note that the variant functions in R/3 and APO must have the same name.

® Function Module

Function modules are created with transaction SE37 and are assigned to a
function group. The function group is created on the same screen via the
menu path Goto 2 Function Groups = Create Group. The function module

for the variant functions requires the import parameter
GLOBALS LIKE CUOV_00

the tables
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QUERY LIKE CUOV_01
MATCH LIKE CUOV_O01

and the exceptions
FAIL
INTERNAL ERROR

where the table QUERY contains the data for the import characteristics that
is provided by the function resp. the object dependency to the function
module and the table MATCH contains the data that will be passed back to
the function and the object dependency. The structure CUOV_01 contains
the fields vARNAM for the name of the characteristic, ATFOR for the for-
mat of the value, ATWRT for the value as a characteristic and ATFLV for the
numeric value. The online documentation provides additional information.

® Variant Function

The variant functions define the characteristics which are used as an input
and those that will change their values. Variant functions are created with
the transaction CU65, and figure 5.20 shows their maintenance.

Function ZXA_SETUP Function to Determine GROUP_ID for Setlp
>
P | Characteristic Input parameters Description |
Output Characteristic —|[xREF_ROUTINGSETUP_GROUP pimg Setup group category [<]
Input Characteristic —|CBP_COLOUR (=) Colour (=]
N~ i
@a_ct;@\fal assignmentalt  Descriptions. Administrative data nf;'*
Functian ZXE_SETUP Function to Determine GROUP_ID for SetUp
Basic Data
Status 1 Released
Group
Autharization
Function Module -
Status At [C_rundtonmodus T Fumction Builder: initial Screen
~— = =
Source Code LZxX_DBJECTDEPEMDEN | ae) ‘ b i w Reassign
Last Changed By DOZ666Z
Changed On 23.02.2008
Function module ZYX_SETUP
‘S’Qﬂ Display | |i Change | ‘D Create

Fig. 5.20. Variant Functions (R/3 and APO)

Note that the input characteristics require the flag ‘input parameter’. The
maintenance of the variant function requires a status. For its use in the ob-
ject dependencies the status has to be ‘1’ (released). In APO the statuses
‘released’, ‘in preparation’ and ‘locked’ might not exist as entries in the
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table CUVFUN_ST. Note 601255 explains how to maintain the required en-
tries.

® Use of Variant Function in the Object Dependency

To call a variant function VARFUNC in a procedure with the input charac-
teristic INCHAR and the output characteristic OUTCHAR the following syn-
tax is required:

FUNCTION VARFUNC
(INCHAR = SROOT.INCHAR,
OUTCHAR = S$SELF.OUTCHAR)

For the input characteristics the values have to be derived from the entry
point of the valuation.

5.4 Multi-Level Configuration

If the component for a configurable material is a configurable material as
well (item category ‘N’ in the BOM required), the configuration for the
component is either determined by object dependencies, by fix value as-
signment from the material master or interactively assigned in the sales or-
der. All the three options are supported by APO. For the interactive as-
signment of the characteristic values the configuration profiles for both the
finished product and the component must support the single or the multi-
level BOM explosion, figure 5.21.

Configuration Profile for Finished Product

Material CBF_ML_CAR Big Car Single- or Multi-Level

BOM Explosion

Profile
|P. |me. Mame \CI g |Org.Areas \S|Status Tent

Details Basic data
I01[EBP_CAR 308z [1Releases. @————P>
T T T T

Confign Parameters k Userlnterf |

/ Confign initial screen \

Configuration Profile for Component

Process BOM Explosion
Material CBP_ML_TRUNK Trunk @) PInd/Prod. Order (' None
) 5ales Order (SET) ) 5ing-Level
Prafile O order BOM @ Multilevel
| |P.|me Mame \CI.|Org.Areas \S\Status Tent Details ® Knowl.-Based
[ Io1]cer_car 300z [ Released @————P> ) Result-Orisnted

Fig. 5.21. Configuration Profiles for Multi-Level Configuration (R/3)

Unless a set is configured, the ‘planned order’ process should be selected.
The characteristic value assignment in the sales order is performed per ma-
terial as shown in figure 5.22.
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Configuration Structure

Status

Configuration of the Finished Product

SoldHo party X #
CBP_ML_CAR coe Material CBP_ML_CAR Big Car
b &l CBP_ML_TRUNK a8 Quantity 1 PC Item 10
Req. deliv.date 25 .02 2005
Characteristic value assignment
Char. description Char. Walue In ‘ ]
Car Type COUPE [«]
Colour red [~]
Engine 301 ﬂ
Object Dependency
Configuration Structure Status Material CBP_ML_TRUNK Trunk
B Date 17.02 2005
< 3 CBP_ML_TRUNK [sws]
Characteristic value assignment
Char. description Char. Valug In | |
Calour red €—— [=]
Shoiler =]
Trunk Danor HATCHBACK |_|

Configuration of the Assembly Group

Fig. 5.22. Multi-Level Characteristic Value Assignment in the Sales Order (R/3)

Object dependencies and fix values are taken into account. The valuations
for both the sales order and the dependent demand are transferred to APO,

figure 5.23.

Finished Product

CBP_ML_CAR in 301
AvailiRgmt .. AvaillRe... Categaory ReceiptRgmt. Elemt. Rec/R... |Confir.. |Surplu... C. |P rat
09022005 2 1812000001 BRTIOCLNTASD
17.02. 208501300 A0 F10r. 33022 1 [ o | &0 Froduct CBP_ML_GAR Big Car
17 02_200523:00 00 5a1es0rdsr [10126/080010/1 a a o Location xx@1
17.02.2005 230000 SalesOrder (10128/000010/2 1 1 L( ﬁ ] Characteristic value assignment
l > Golour red
Engine 201
Car Type SALOOMN
Component
CBP_ML_TRUNK in }x01
AvailiRgmt ... AvailiRe .. Category ReceiptiRgmt. Elemt. Rec/R.. |Confir.. |Surplu... C..|P. C.J
09.02. 2085 &, 1612000801 9ETOECLNTEAD o CERRTTGEIT _——
17.02.200512:60:00P10rd 33921 il a o Dg o XXU17 =
17.02. 2005120000 Depbnd 33922/0001 il if= i ﬁ T G R
Colour red
Spoiler Huge Spoiler
Trunk Door HATCHBACK

Fig. 5.23. Multi-Level Configuration in APO

The dependent demand is in the customer order segment of the sales order.
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5.5 Configuration via Material Class

An alternative approach to select components depending on the character-
istic value of the finished product is the use of material classes for config-
urable materials (class type 200) instead of object dependencies. The basic
idea is that the components have characteristic values assigned (of the
class type 200 since the components are not configurable) and are selected
according to the characteristic values of the sales order for the finished
product. Figure 5.24 provides an overview about the required settings.

Material Material ’

CBP_PC CBP_PC_CPUO1

A
BOM Material %

CBP_PC_CPU02

A 4

Class Type 300 L__ Class Type 200
CBP_PC_VC CBP_PC

t ;

Characteristic
CBP_CPU

Fig. 5.24. Characteristic Assignments for Variant Configuration via Material Class

The configuration of the sales order causes the selection of the component
with the same characteristic value — i.e. if the sales order is configured
with the value ‘CPUI’, then the component CBP_PC_CPUOI is selected.
This is possible because the material class (type 200) is assigned to the
BOM instead of the individual components.

For the assignment of the material class to the BOM, the class must
have the indicator to allow its use in the BOM, figure 5.25.
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Basic data h Keywords k Char. k Texts k Docurment k Std  Addnidata | Class
Use of class
[w] Allowed in BOMs
LowrTevercade o1
Default data far component
Base Unit of Measure FC
Res. itern category L
Organizational Area
[ ] Required Companent
[ hultiple Selection Material Document ~ Class | General |
\ 4 A 4
‘ Itern |ICt |R_|Ty. [Class Component description Quantity Ln
BOM ‘ ez L [200\CBP_PC PC 1 FC
| |resel Disk Driva 1 L

Fig. 5.25. Class Assignment to the BOM (R/3)

The material classes for configurable materials do not have to be trans-
ferred to APO. During the transfer of the PDS the fix characteristic value
of the component (that is set in the material master of the component) is
interpreted as an object dependency and transformed into selection criteria
as shown in figure 5.26.

Camponents | Operations | Activities k L1 Configuration |

EENE E R R R R
\E Details |Product Prod.Ce... | Assembly|Valid From  |Yalid To Qhj. Dep. |Type of InpulfQutput MatCons(v)| MatCons(F)
Tl [CBP_PC FC 10.02 2005 31128938 Canflgurable Master Output 1 a
(] CBP_PC_CPUD1 | CPUD1 10.02.2005 |31.12.0999 = Input 0
] |CBP_PC_CPU0Z |CPUDZ 10.02.2005 |31.12.9999 g? Input 1 0
| |CBP_PC_DRIVE  |Disk Drive 10.02.2005 |31.12.9999 l Input 1 0

Selection Conditions

I$FARENT.CEP70FU EQ 'CPUT!

Fig. 5.26. PDS for Variant Configuration via Material Class (APO)

No object dependencies are required in R/3 for this approach.

5.6 Material Variants

The idea for the use of material variants is to produce common configura-
tions of a configurable product as make-to-stock. This has the advantage of
faster response to customer demands and offers the possibility to level
fluctuations in the resource utilisation.

® Master Data for Material Variants
The material variants have a reference to a configurable product (for which
a configuration profile must exist). The material variants are no configur-
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able products (i.e. they are not of the type KMAT) nor do they have any
class assignments. In the MRP3-view of the material master the link to the

configurable product is maintained and the material is configured as shown
in figure 5.27.

Plant-gpecifc configuration

GonfigurahleMaterial CBP_CAR

[¥] ariant ( Configure variant |

[C] Flanning variant “3 Configure planning variant ‘ l
Material CBP_CAR_VAR Car Wariant
Plant X Werk Hamburg
ConfigurableMaterial CBF_CAR
Characteristic Value Assignment
| |char. description Char, Walue in..| |
| |carType SALOON [+]
| Colour red [
| [Engine 701 [

Fig. 5.27. Definition of a Material Variant (R/3)

To create a production version for the material variant it is necessary to
create a reference to the BOM and to the routing of the configured mate-

rial. For the BOM this is performed with the transaction CS40 as shown in
figure 5.28.

Material CBP_CAR_WAR
Plant nnet
Assian to Configurable Material BOM I
BOM Usage 3 BOM BOBE2E71
Alternative BOM BOM Usage 3 Universal
Material allocations - BOM
5 ARBOM Material Pint Cfy.mat
(! CEP_CAR_VAR e v
|
T
Indicator for
@ Links to BOM CBP_CARIAD113 created <

Material Variant

Fig. 5.28. Assignment of the Material Variant to the BOM of the Configured Material (R/3)

Only the material variant is entered in this transaction. The link to the
BOM is found via the referenced configurable material. In the routing of
the configurable material (transaction CA02) the material variant is as-
signed via the ‘material assignment’-button as shown in figure 5.29.
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Group 50001308 Keydate 17.02.2005 Change Mo,

G.. Task list description Material Flnt |Sales Doc. |ltem FE
:1 Configurable Car CBP_CAR xxe ] El

1 CEP_CAR_WAR et [~]

Change Routing: Header|Details

4 » [F 2 routings( & Matiassionment ) 2 Sequences | & Operations 2 CompAlloe

Material CBP_CAR Configurable Car

Tasklist

Group 50001308

Group Counter 1 Configurahle Car
Plant et [ Long text exists

Fig. 5.29. Assignment of the Material Variant to the Routing of the Configured Material

With these prerequisites the production version for the material variant is
created and transferred as a PDS. The components which have a selection
condition for different characteristic values are filtered during the transfer.

® Material Substitution in the Sales Order

During the sales order process the entered configuration is checked against
existing material variants and — depending on the settings in the item cate-
gory — either a notification appears or the product is automatically substi-
tuted, figure 5.30.

Original ltem CBP_CAR Configuration as for Material Variant
Alliterns Characteristic Walue Assignment
\ |\Iem |Maler\a| \Orquuamny \SU |D35cr\phun — Char. description Char. Walue
| [cer_car | 1] Car Type sAL0ON
Colour red
Engine 2,01

Substituted Item CBP_CAR_VAR o Variant CBF_CAR_VAR has replaced configurable
Alliterns material CBP_CAR
‘ |\Iem |Maler\a| ‘Omerquamw \su |Dea|:r\mmn ‘—
1 1gfcer_car_vaR | 1PC |carvariant
v @

Fig. 5.30. Substitution of the Configured Material by the Material Variant (R/3)

With the substitution of the configurable product by the material variant
the complete process is switched from make-to-order to make-to-stock.
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® Material Variants in APO
The material variants in APO still have the link to the configured product
as shown in figure 5.31.

@ Administr | {3 Properties k & Units ofMeas. &3 Classification | 3 PkaData |

[ Productis Configurable

Reference Product (Loc.-Indep.) g
Product Description

Reference Product (Location) CBP_CAR 1
Product Description caonfigurable Car

Colour red
Engine 201
Car Type SALOORN

Fig. 5.31. Product Master for Material Variants in APO

In the product view the triangle is displayed that indicates characteristics,
but without colour. Though the configuration is stored, the characteristics
are not used for planning for the material variants.

CBP_CAR_MAR in ¥x01 (Make-to-stack)
avaiiRamt . |avaivRe.. [Catagory  [ReceiptRgmt Elert.  |Rec/R.. [Conir.. [avail @ [Surpiu.. |t Je... |P.]c
04.03.2005[12:02:52[5tock 10002/CC 19 10 10 [
27.02.2005(23:00:00(5a1es0rder 10129000010/ 1 iI= i q

el

Product CBP_CAR_VAR Car variant
Laocation XxB1

Characteristic value assignment

Colour red

Engine 201

Car Type SALOORN

Fig. 5.32. Product View for Material Variants in APO

The PDS for the material variant is the same as the PDS of the configured
product if the configuration was applied. The object dependencies are dis-
played if they are applied for the configuration.

5.7 Configurable Material Variants

For the configurable material variants the variant is not completely config-
ured (i.e. not all characteristic values are maintained) in the material mas-
ter — the missing configuration is performed in the sales order. The busi-
ness case for the use of configurable material variants is very different
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from the use of ‘normal’ material variants. The motivation to use configur-
able material variants is to reduce the effort of maintaining the characteris-
tic values for the configuration and to reduce the effort of master data
maintenance — especially for changes.

The sales order is placed for the configurable material variant, and
therefore the order is already pre-configured. Usually only a certain per-
centage of the order is pre-configured, and the missing characteristic val-
ues are maintained as for the normal variant configuration, see figure 5.33.

Configuration in the Sales Order of the Material Variant

Characteristic Yalue Assignment Characteristic Yalue Assignment

Char. description

Colour

Char. Valug N\

red

Diameter

womm

Length

=D

Char. descrigtion

Char. Yalug

Calour

red

Diameter

Length

M

Pre-Configuration via
Material Variant Assignment

Fig. 5.33. Sales Order for the Configurable Material Variant

Configuration in the Sales Order

Using configurable material variants no material substitution takes place
nor would it be desirable. A typical case for the use of configurable mate-
rial variants are the mill industries, where a quantity related property is
maintained as a characteristic — e.g. the length of a tube. This case implies
that the length has to be maintained as a configuration in the sales order.

o Settings for the Use of Configurable Material Variants

Though the material variant is configured in the sales order, the configur-
able material variant is not of the type configurable material (KMAT) and
the indicator for ‘material is configurable’ is not set. The difference is that
the item category has to support configuration (standard item category
TAC resp. item category group 0002) and that the requirements class has to
contain the setting that the configuration is mandatory (standard require-
ments class 046). If the configuration is not mandatory, the configuration
screen does not appear since no configuration profile exists.

If the CDP-configuration scheme is used (which is the usual case since
configurable material variants are mostly used in the mill industries), for
the integration of the PDS for the configurable material variant the BAdI
/SAPAPO/CURTO_CREATE has to be implemented. In the method
VARIANT_WITH_OWN_VALUATION the statement

EV_DIFFERENT_COMPONENT_VALUES = ‘X’.

needs to be added.
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e Configurable Material Variants in APO

The configurable material variants look in APO the same as configurable
products. In the product master the link to the configurable material exists
like for the ‘normal’ material variants.

5.8 Variant Tables

Variant tables are used to maintain non-linear dependencies between dif-
ferent characteristics. Differing from normal tables, the variant tables can
be used for the object dependencies (without the necessity to use variant
functions). The variant tables are created in two steps: First the table is de-
fined with the key characteristics as shown in figure 5.34.

Chars

Characteristic Key Field Description

v

CEP_LENGTH Length

XREF_BOMRAT L02 TT " \JCompenent quantiy

Crealq Table: Basic Data

Definition as K
Characteristics ) Val. assignmentalt. | Descriptions.. ﬁ%) e tion as Key

Tahle EXX_TUBE Dependent Demands for Tubes

Fig. 5.34. Definition of the Variant Table (R/3 and APO)

The table and its characteristics are defined with the transaction CU61. The
maintenance of the values for the table is performed with the transaction
CU60, figure 5.35.

Table Maintenance
[ Table..  Displayoptions.. [Eh = [ Gk M 4 » M

Tahle ZXX_TUBE Dependent Demands for Tubes
Length Component guantity

1,00 m 1,000

2,00 m 3,000

2,50 m 5,000

Fig. 5.35. Table Maintenance for Variant Tables (R/3 and APO)

The syntax to assign a value from the variant table VARTAB to the charac-
teristic CHAR depending on the value of the key characteristic KEYCHAR in
the object dependencies is
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TABLE VARTAB
( CHAR = CHAR,
KEYCHAR = S$SELF.KEYCHAR)

The variant table has to be created in R/3 and in APO as well before trans-
ferring the PDS. If the statuses for the variant table definition are missing,
they have to be created explicitely as described in note 614280.



6 Make-to-Order with VC and Demand Planning

6.1 Make-to-Order with VC and Planning Overview

The motivation to combine the variant configuration with the demand
planning is to plan the demands for the assembly groups based on the de-
mand for the finished product. This implies that demand planning has to
include the characteristic values as planning levels — which is enabled by
the use of characteristic based forecasting (CBF).

Since the configurable materials have usually a make-to-order strategy,
the forecast on finished product level is not used for the production of the
finished product but for the production of the assembly groups (resp. the
procurement of components). APO offers two alternative ways to apply
CBF: One is to perform the production planning for the finished product in
an inactive planning version and to transfer the dependent demand as fore-
cast for the assembly group to the active version. The other alternative is to
release the forecast with the characteristic value assignment to the plan-
ning segment of the active version. Figure 6.1 shows the overview about
these two scenarios again.

Scenario Demand Planning ‘ ’ Sales ‘ ’ Production
MTO with Variant Configuration Characteristic Based Multi-Level ATP or Production Planning with
and Planning in Inactive Version Forecasting Capable-to-Promise Characteristics
T T IT I
MTO with Variant Configuration Characteristic Based Forecast Check and/or Production Planning with
and Planning in Active Version Forecasting Allocation Check Characteristics

[ T I I

Fig. 6.1. Scenarios for Make-to-Order with Variant Configuration and Planning

The first alternative is available since APO 3.0 and therefore the more of-
ten used. The second alternative is available since APO 4.0 and requires
the CDP-configuration scheme with its restrictions regarding planned or-
der transfer and performance when using many characteristics (see chap-
ter 11). The target industry for the first alternative is engineering, automo-
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tive and high tech/consumer goods, while the target for the second alterna-
tive is the mill industries.

6.2 Characteristic Based Forecasting

Characteristic based forecasting (CBF) is a functionality of Demand Plan-
ning. This leads us to a problem in the terminology because the term
‘characteristic’ is used in two ways:
1.  characteristics as used within this book so far, i.e. an attribute to
the product resp. the order and
2. characteristic as a basic object for Demand Planning which defines
levels of planning (e.g. product, location, sales organisation etc.).
The actual planning is performed for characteristic value combina-
tions (CVCs), which are the master data for Demand Planning.
For the purpose of distinction the first type of characteristics is called ‘con-
figuration-characteristic’ and the second ‘info object-characteristic’ when-
ever necessary. Consequently, in the case of CBF the demand planning is
carried out on configuration-characteristic level, where the configuration-
characteristic is used as info object-characteristic. Still not confused?

® Planning Object Structure for CBF

In the basic configuration for demand planning the main prerequisite is
that the flag for CBF is set in the basic planning object structure. This con-
trols that the three info object-characteristics 9AMV_PROF, 9AMV_TAB
and 9AMV_ROW are included as shown in figure 6.2.

Planning Object Structure

Master Plng Object Struct. HH_CBF D
Text 304 PLOB for GBF
SHF Possisle .1 N .
SME; Seheduling Areemt &0 Mavigation atiributes Planning Area
o e
Relevantjor OF BOM A A A
Checkbox for CBF
Characteristics ’ Key Figures ‘ ’ Base Unit ‘

Char. 9AMV_PROF
Char. 9AMV_TAB
Char. 9AMV_ROW

Fig. 6.2. Planning Object Structure for CBF (APO)

’ Storage Bucket Profile ‘
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Those info object-characteristics provide the link to the CBF-profile and
the CBF-table.

The only difference for the planning area is that if a key figure shall
have the option for fixing, the second key figure for the fixed values must
be added to the planning area manually.

® CBF-Profile and CBF-Table Overview

CBF-profile and CBF-table are master data which are linked to the product
and define the combination of the configuration-characteristics which may
be used for this product in Demand Planning as info-object characteristic
value combinations (in addition to the already existing, non-configuration
based CVCs). Figure 6.3 provides an overview about the dependencies of
CBF-profile and CBF-table to the other objects.

N 1 N 1
m CBF-Profile - Planning Area

Y ) '

optional

1

’ CBF-Table F_‘ cvec

Characteristics

Fig. 6.3. CBF-Profile and CBF-Table (APO)

For each product a CBF-profile has to be created, but a product can only
be assigned to one CBF-profile. One CBF-table can be assigned to more
than one CBF-profile. Both the CBF-profile and the CBF-table are main-
tained in the integrated CBF-profile maintenance.

e CBF-Table
In the CBF-profile maintenance with transaction /SAPAPO/IPMO1 you can
choose between a product, a planning area or a CBF-table. After choosing
‘CBF-table’, first the name for the CBF-table has to be defined and then
the configuration-characteristics have to be assigned to the table as shown
in figure 6.4.
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@ Tables | | Table Data
@ Product
(D\|[§.|6’@|:\é|%'|i}§| [Fa] (&[] CBF Tahls ceP1
Create New CBF-Table N~ able Deseription 1st Table
Tahle |Dea|:nmmn |
CBP1 [t Tanle |

Struct. | Cont & Log |
G\
(BB &[F[H] [Fa] @2

BF Characteristics

“Ta Char. Mame Description
CBP_COLOUR Colour
CHP_ENGINE Engine
L . CBP_TYPE Car Type
Characteristics which are Other Ch teristi
er aracteristics are
already Part of any CBF- Characteristics Selected with F4-Hel
Table are listed here. : p-
N B] Char. Matme Description
They are assigned to the =
CBF-Table with the R1000_CASE & Casing/power supply
Butt R1000_HOD Hard disk for desktop PC
utton. R1000_KEYBOARD |Keyboard for deskiop PC
R1000_MB Motherboard for desktop PC

Fig. 6.4. CBF-Table — Assignment of Characteristics (APO)

The definition of the relevant characteristic value combinations (CVCs) in
the CBF-profile is done either interactively for explicit CVCs or is gener-
ated from a subset of characteristic values as shown in figure 6.5:

Struct. | Cont Loy |
5 Range
) i | |
Mactem Walues of Table @) @ |&|€|H‘| |$ | |E'|?|M| |$ ||Ei|
Value R Display Possible Gombinat
[B)[cBP_coLOUR [CEP_ENGINE [CBR_TVPE RN Sl e o L
| o e O NERTIBLE [Bf[char. Name__|Gharacteristic vaue[Descri ([5)] 8P_COLOUR|CBP_ENGINE|CEP_TvPE
i (@ cBP_COLOUR BLUE biue BLACK 251 ESTATE
CBP_COLOUR YELLOW vellow | | | BLACK 251 SALOON
CBP_COLOUR|GREEN green BLACK 3010 ESTATE
a) Create CVC Manually CHPF_COLOUR RED red BLACK 300 SALOON
b) Generate CVC: Permutation of CBP_COLOUR ORANGE orangel | | BLUE 251 EETATE
Selected Values CBP_COLOUR WHITE white BLUE 251 SALOON
CHF_COLOUR BLACK BLAC BLUE 3010 ESTATE
@ Select Characteristic Values CBP_ENGINE (301 BLAC BLUE 3010 SALOON
CEP_ENGINE (241 BLAC RED 251 EGTATE
@ Generate CBP_ENGINE (201 BLAC RED 251 SALOON
CBP_ENGINE |11 BLAC RED 3010 ESTATE
CHP_TYFE  |CONVERTIBLE  [BLAC RED 300 SALOON
CBF_TVFE  |GOUPE BLAC
CHP_TVPE  |GALOON BLAC
CHP_TYFE  |ESTATE BLAC

Fig. 6.5. CBF-Table — Creation of Characteristic Value Combinations (APO)

The defined combination of values for configuration-characteristics will be
used as planning levels in Demand Planning, i.e. for those CVCs planning
will be possible. The total number of CVCs in Demand Planning (per
product) will be the number of the CVCs from the CBF-profile times the
number of CVCs without consideration of configuration-characteristics.
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o CBF-Profile
The CBF-profile is created with the same transaction /SAPAPO/IPMO1. In
this case ‘product’ has to be chosen and the product has to be specified.
For the maintenance of the CBF-profile the following 5 steps must be per-
formed:

1. create the CBF-profile

2.assign a planning area

3. activate the CBF-profile

4. assign a CBF-table

5. optionally: deselect CVCs from the CBF-table.
Figure 6.6 shows the CBF-profile maintenance.

Maintain Profile

Product Z CEP_CAR_BIG
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®
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e 1 Planning Area
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CEP_CAR ( ()] CBP_CAR
HEIEREERREERIEE
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W _CBF EI
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YTa000000009

Casing/power supply

& Combination1

CHP_COLOUR/RED CBP_EMNGIME/I,D | G

e Tabls EBRIElEEEE
@ Tahle Description %?,Proﬂ\efCBF Tahles IChara:t. values combinatnikey IReIeval
CBP1 15t Tahle ~7 [# CBP_CAR
HODMB Harddrive and Motherboard cormbinati = ‘E cBP1

& Combination2 | CBP_COLOUR/RED CBP_ENGINE/OI C

The CBF-profile needs to be created before the characteristic value combi-
nations are maintained.

\ WTA000000010|Hard disk for desktop PC

Fig. 6.6. CBF-Profile Maintenance in APO

® Characteristic Value Combinations in DP

By creating the CBF-profile and assigning it to the product the values for
the info object-characteristics 9AMV_PROF (CBF-profile), 9AMV_TAB
(CBF-table) and 9AMV_ROW (characteristic base) are populated. Fig-
ure 6.7 shows the characteristic value combinations (CVC) for the plan-
ning object structure as displayed with transaction /SAPAPO/MC62.
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APO - Loca |APO Product CHF Frofil| Char-Base|CBF Tahle
|}<}<D1 CHF_CAR_BIG 35 1 3457
R0 CBF_CAR_BIG 35 2 3457
R0 CHF_CAR_BIG 35 &) 3447

Fig. 6.7. Characteristic Value Combination for Planning Object Structure

The characteristic values for the CBF-profile, CBF-table and characteristic
base provide the link to the characteristic profile. This way the configura-
tion-characteristic values are planned for even though the info object-
characteristic value combinations are different. If no CBF-profile exists,
the CVCs are not created for a CBF-relevant planning object structure.

® Master Data Changes
For the change of the info-object characteristics, for example if a new
product is added. In this case the difference to the normal process of char-
acteristic value maintenance is that additionally the CBF-profile has to be
created for the product.

® Demand Planning with Configuration-Characteristics
The characteristic values are used in planning and navigation just like
normal characteristics — including drill down and selection in the shuffler.

o Limitations for CBF

CBF is only supported for the planning of finished products because the
forecast consumption on characteristics level does not work with depend-
ent demands. The number of key figures is limited to 20 including
APODPDANT in the planning book when using CBF (the number of key
figures for the planning area is not limited) and the disaggregation type ‘N’
(no disaggregation) is not supported. See note 484144 for more informa-
tion. The results of CBF can only be used in PP/DS and not in SNP.

6.3 Forecast Release and Forecast Consumption

In the following we describe the alternatives for the forecast release and
the forecast consumption in general — i.e. not only the functions that are
used in the two scenarios for make-to-order with variant configuration and
planning, but also for the scenario ‘sales order oriented planning’.
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e Forecast Release

The release of the forecast needs to be done in different ways depending
on the scenario. One of the main distinguishing features is whether for
each CVC a separate forecast is released or whether the CVCs are aggre-
gated and the forecast is released only with the class information. If sepa-
rate forecasts per CVC are released, the forecast consumption is performed
on CVC-level as well. To control the creation of separate forecasts per
CVC a consumption group has to be defined and assigned to the product
master and maintained in the release settings. For the scenario using the
VC-configuration scheme the forecast is released in an aggregated way, for
the scenario using the CDP-configuration scheme and the scenario ‘sales
order oriented planning’ using descriptive characteristics the consumption
group is applied to create separate forecasts per CVC. Another differenti-
ator is whether the forecast is released to the planning segment or to the
make-to-stock segment, which is controlled by the requirements strategy in
the product master or as a setting in the release job. If a make-to-stock sce-
nario is used, the release has to be done to the make-to-stock segment,
which requires a BAdI for the scenarios with CDP-configuration relevance
(there is no make-to-stock scenario for the VC-configuration relevance,
though the forecast is released to the make-to-stock segment but to an in-
active version). Note that an integration of planned and production orders
with configuration with a make-to-stock strategy is only possible with IS
Mill. Figure 6.8 provides an overview about the different options.

Demand Planning

* Characteristic Based Forecasting
® ® ®
Sales Order MTO with VC MTO with VC
Oriented Planning and Planning in and Planning in
Active Version Inactive Version
Consumption Consumption Consumption
Group Group Group
BAdI
A\ 4 \ 4 A\ 4 A4
Forecast with .
Descriptive Forecast with Forecast with ggeszat?bm tg
Characteristic CDP-Values CDP-Values Val
Values alues
Make-to-Stock Segment Planning Segment Planning Segment

Active Version Inactive Version

Fig. 6.8. Forecast Release Options
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If CBF is used, then for the release with consumption group to the active
version the CDP-configuration relevance is required. The release to the
inactive version is done with the VC-configuration relevance.

Figure 6.9 shows the different representation of the characteristics in the
forecast — depending whether only descriptive characteristics, the CDP-
configuration relevance or the VC-configuration relevance is used.

VC-Configuration Relevance CDP-Confiiuration Relevance
ic Values

Praduct CBP_CAR_SMALL Srmall Car Product CDP_CAR_FC2 Standard Car- Forecast Check MTO
Location XXDW_ - Location RRE1
Characteristic value assignment Valuations |, Requirements | Descriptive Characteristics |
Colour
Engine Class CBP_GUSTOMCAR Customised Car
ar Type Spoiler HUGE Huge Spoiler
Exhaust Pipe LOUD loud

valuations ~ Reguirements | Descriptive Characteristics |

Class CBP_CUSTOMCAR Customised Car

Characteristic Details

Waluations h Requirements < Descriptive Characteristics

Descriptive Characteristics

Descriptive Char.  |Characteristic vValue

Descriptive Char. | Characteristic Value e A SRR

AP0 Product CBP_DESCHAR APQ - Location 1
APO- Location  [so01 CBP_SPOILER  |HUGE

CHP_EXHAUST  |LOUD

Custamer number |

Fig. 6.9. Characteristic Details for Forecasts — Different Configuration Relevance (APO)

The green triangle as the indicator for characteristics is displayed for all
the three kinds of the forecast.

® Consumption Group

After the release, the forecast is usually on the level of the product and the
location only. This is the level the forecast consumption takes place as
well. With the consumption group it is possible to have separate lines per
characteristic value combination for a forecast. For the forecast consump-
tion the characteristics which are used in demand planning are assigned to
fields from the sales order. The consumption group is maintained with the
transaction /SAPAPO/CSP1 per planning area and assigned to the product
master and the release settings.

For the scenario ‘sales order oriented planning’ the ‘normal’ info object-
characteristics from DP are used as descriptive characteristics. In this ex-
ample we want to consume the forecast on customer level. Therefore the
characteristic CUSTOMER has been included into the basic planning object
structure. This characteristic has to be assigned now to the field KUNNR of
the sales order. Figure 6.10 shows the settings for the consumption group
for this example.
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Consumption Setting
Consumption Group  3X_DESCHAR  Descriptive Characteristics
Planning Area XX_DCHAR
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Fig. 6.10. Consumption Group for Descriptive Characteristics (APO)

For CBF the consumption group is used as well, but not the info object-
characteristics are now chosen but the configuration-characteristics. In the
‘DP characteristic assignment’-view the configuration-characteristics that
have been maintained in the CBF-profile are available, figure 6.11. The
field catalogue assignment is carried out automatically.
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|BBFSPEEIF\LDBBBD1 1627 CBP_TYPE

[
[
[
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[
|

:]DF’ Charae.
| |asukoR

|
||
||
| |EBF5PEEIF\LDDDDD1 1625 CBP_COLOUR
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Fig. 6.11. Consumption Group for CBF (APO)

The forecast receives its configuration only via the vehicle of the descrip-
tive characteristics. If forecast with CDP-characteristic relevance is used
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for planning or for the ATP check, the consumption group has always to
be defined for the forecast release.

o Assignment of the Consumption Group

The consumption group has to be assigned to the ‘demand’-view of the
product master as shown in figure 6.12 and to the settings for the release of
the forecast.

43 classification | & PkgData | Uaw ATP | b sNP1 | @ SNP2 ' @ Demand | @ Lotsize

Demand Profile
Demand Profile

Requirement Strateogy k Peqning k Avallable Stacks |

Froposed Strategy 20 PLAMMING WITH FINAL ASSEMBLY

Dependent Reqguirements Consumption

() Alweays coll. reguiremeant Consumption Made
Feriod Frofile Bwd Consumption Per.

@) Possible indiv. cust regt Fuwd Consumption Per.

[ Assembly Planning
Consumption Group @ Descriptive Characteristics

Fig. 6.12. Assignment of the Consumption Group to the Product Master (APO)

The assignment of the consumption group to the release settings (transac-
tion /SAPAPO/MC90) is shown in figure 6.13.

Object Selectn

Product =] cer o
Location xxe1 to %
| Edended == |
Selact Chars
Product Characteristic 9AMLTHR
Location Characteristic 9ALOCHD

Consumption Group
Consumption Group X¥_DESCHAR
@ All Orders

) Orders with Specific Chars

Fig. 6.13. Assignment of the Consumption Group to the Forecast Release Settings (APO)

The forecast is defined by locationproduct, planning segment and the de-
scriptive characteristics. Therefore the consumption group is often required
as well when accessing the forecast (e.g. for deletion reports), but not for
the reorganisation with transaction /SAPAPO/MD74.

® Release with Consumption Group to the Make-to-Stock Segment
Though this is not part of any of the selected scenarios, it might be re-
quired to release the forecast with CDP-configuration relevance to the
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make-to-stock segment (and have separate forecasts per CVC for planning
and forecast consumption). This bears some limitations — e.g. it is not pos-
sible to transfer the planned orders to R/3 unless they are converted to pro-
duction orders (each planned order with CDP-configuration relevance is
converted into a production order in R/3). The setting to prevent the trans-
fer of planned orders is on client level. Therefore this option should only
be considered if planned orders are not required in R/3.

From a configuration point of view it is required to activate the BAdI
/SAPAPO/DM_BADI_CONF and add following line of coding to the method
CONFR_FILL:

method /SAPAPO/IF_EX_DM_BADI_CONF~CONFR_FILL.
move 9 to et_stra_details-PLNVP .
endmethod.

None of the selected scenarios requires this option.

6.4 Scenario Description for Planning in Inactive Version

6.4.1 Process Chain for Planning in Inactive Version

The basic idea of this scenario is to use the demand planning information
for the configured finished products to calculate the dependent demand for
the non-configured components. This scenario is limited to a single-level
configuration. The calculation of the dependent demand takes place in an
inactive version, and the dependent demand from the inactive version is
transferred as forecast for the components into the active version. Figure
6.14 shows the process chain for this scenario.
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R/3-SD APO-DP APO-ATP APO-PP/DS
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Fig. 6.14. Process Chain for MTO with VC and Planning in Inactive Version

Since this scenario was developed for the VC-configuration scheme we
will describe the steps for the VC-configuration scheme only. Though it is
technically possible to apply the CDP-configuration scheme (with minor
deviations, especially for the release of the forecast) for this scenario as
well, this would be rather unusual.

Demand planning is performed using CBF on finished product level in-
cluding the characteristic values of the finished product. The forecast is re-
leased to an inactive planning version without any consumption group. For
the first BOM-level production planning is performed in the inactive ver-
sion, and the dependent demands are transformed as forecasts (i.e. planned
independent requirements) for the assembly groups into the active version.
These forecasts are the basis for the production or procurement of the as-
sembly groups resp. components. If a sales order is placed, the forecast is
consumed by the dependent demand.

The inactive planning version is used because with the VC-configu-
ration scheme no forecast consumption is possible on characteristic level
for the finished product. A release of the forecast to the active planning
version is possible as well but would lead to an imprecise forecast con-
sumption.
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® Demand Planning with Characteristics

The finished products are planned for on characteristic value level in De-
mand Planning using the CBF functionality. As shown in figure 6.15, the
only difference is that the planning takes place on configuration-
characteristic level as well.

Info Object-Characteristic Configuration-Characteristic

[| srorroduet [ 4] & ] corcar smar@l] coour [ 4] 4] Detmisama|] carye [ 4] & ] Details @]
| LN J J

|E>"| Design |@]Graph|c |E|@|ﬁ| Elzécl@l | % | % |§'EI|E|
=

Colour || Car Type Unit || wo4.2005 || wo5.2005 || wi0e.2005 | wo7.2005 || wo0s.2005 || wo9z005 || w
Forecast Total Total PC 10 14 F] 10 10 B
BLACK  |[Total PC 4 4 2 4 4 2
ESTATE PC 3 2 2 3 2
5AL00N PC 2 2 2 4
BLUE Total PC 4 4 2 4 2 3
ESTATE PC 2 2 2 2 2 1
5AL00N PC 3 2 3 2
RED Total PC 2 3 4 2 4 1
54L00N PC 2 3 4 2 4 1

Fig. 6.15. Demand Planning with CBF (APO)

From a user’s point of view the configuration-characteristics behave the
same as the info-object characteristics.

® Forecast Release
In the next step the forecast is released into an inactive version. There are
two points of attention:
- there must not be a consumption group neither in the settings for the
release (transaction /SAPAPO/MC90) nor in the product master and
- the strategy for planning without final assembly (e.g. standard strat-
egy 30) has to be maintained either in the settings for the release or
in the product master.
As shown in the log of the release, only one forecast was released per loca-
tionproduct.

Dispiay logs
@ s
so][&F B [Fal[ iz 2] B]Ea@m a[=a] [ @[t ez

Tw... |Message Text
@ |Release: Forecast
@ |Characteristic combination: CBP_CAR_SMALL X011

Fig. 6.16. Log for the Release of the Forecast (APO)

The forecast contains the information about the class but not about the
characteristic values. If more than one forecast exists within the same
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bucket but with different characteristic values, still only one forecast is re-
leased as shown in figure 6.17.

Elements | Periods | Stack | Pegging Ovendew | ProductMaster | Forecast |
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Product CBP_CAR_SMALL Small Car
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Characteristic value assignment

Caolour
Engine
Car Type

Fig. 6.17. Forecast after Release (APO)

Note that the values for the characteristics are blank and that there is only
one forecast per bucket.

® Production Planning in the Inactive Version

For the production planning in the inactive version the standard heuristics
are used. Since the planning procedure for multi-level ATP contains the
heuristic SAP_PP_CTP which is not suited to cover demands, the produc-
tion planning heuristic SAP_PP_002 must be included into the MRP heuris-
tic explicitely.

As a prerequisite the PDS master data with the object dependencies is
transferred from R/3. The result of the production planning run are planned
orders which have the class assigned but no characteristic values as shown
in figure 6.18 — analogous to the forecast.
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Elements | Periods | Gtock | Pegging Oveniew | ProductMaster | Forecast |
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Fig. 6.18. Planned Order with VC-Configuration Relevance (Without Configuration)

The dependent demand for the components reflects however the character-
istic values of the forecast. In this example the characteristic values of the
forecast were 12 each for the colours ‘BLACK’, ‘BLUE’ and ‘RED’. Com-
ponent 1 is required for all colours, component 2 only for ‘RED’ and com-
ponent 3 only for ‘BLUE’. Figure 6.19 shows the dependent demand of the
planned order.

Order Product Reguirerments
= 4} In-house production 154768 ||| |Product Prod.Descript.  |F..|C... |Pr.|Regm...
< [ Receipts CEP_COMP1 [Component 1 |[] [& 36-
@] CBP_CAR_SMALL CBP_COMPZ [Component 2 [T |[&F|  12-
< [ Requirements | [CBP_COMP3 Component 3 | || |(g|  12-
gl CBP_COMP1
da] CBP_COMP2 |
dal COP_COMP3 !

Fig. 6.19. Dependent Demand Reflecting the Characteristic Values of the Forecast

The characteristic values of the demand are taken into account because
during the planned order creation the characteristic values are read from
demand planning. The usage of a requirements strategy for planning with-
out final assembly is required for this — else the characteristic values are
not read from demand planning. The planned orders are not transferred to
R/3 because they are in an inactive version.

o Transformation of the Dependent Demand to a Forecast
The purpose of the previous steps was to calculate the expected dependent
demand for the assembly groups based on the forecast for the finished
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products. The dependent demand for the assembly groups in the inactive
version is transformed to a forecast for the assembly groups in the active
version as described in the next chapter.

e Sales Order Creation
The sales order is created and configured as described in chapter 5 for
make-to-order with variant configuration.

@ ATP Check and Production Planning
Sensible alternatives for the ATP check are either the multi-level ATP or
CTP. The purpose of the whole scenario is to create a better demand plan
for the components which implies that the components might be bottle-
necks. The basic properties of these and the resulting planned order crea-
tion is described in Dickersbach (2004).

® Forecast Consumption by Dependent Demand

The ATP check creates planned orders either via CTP or multi-level ATP.
The dependent demand of the planned orders consume the forecast for the
assembly groups.

6.4.2 System Configuration Determinants

For the make-to-order scenario with variant configuration and planning in
an inactive version the VC-configuration scheme is required. On R/3-side
a make-to-order strategy and a variant configuration class is required, fig-
ure 6.20.

Requirements Class

Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) vC PDS

Required / Supported
Supported but Unusual

Not Supported

Fig. 6.20. Determinants for MTO with VC and Planning in an Inactive Version

Since object dependencies are used, again the PDS master data object is
mandatory. The PDS with object dependencies is transferred for the fin-
ished products. Though these will be used in an inactive version, it is not
necessary to assign them explicitely to the inactive version.
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6.4.3 Transformation of the Dependent Demand

Since the purpose of the previous steps is to calculate the demand for the
assembly groups in order to trigger production, the dependent demand has
to be transformed into a forecast for the assembly groups. The more tedi-
ous way to do so would be to transfer the dependent demand to a key fig-
ure in Demand Planning and release the key figure content to SNP into the
active version. The shortcut for this process is to use the transaction
/SAPAPO/DMP?2 as shown in figure 6.21.

Selection

() Belection Name
® wanual Selection
Planning Yersion o1

Category LY to Az
Reguirement date o1 .10.2004 to 31.12.2009

Lacation m to
Product CEP_COMP* to

() Open Quantity @ Planned Quantity

Requiremt Params
Aggregation W

(O Generate RI3 Reguirements @ Generate APO Regquirements
APO Target Yersion ooo

Fig. 6.21. Transform Dependent Demand to Forecast (APO)

The product selection has to contain the components. Only those compo-
nents are selected which have a strategy for planning with final assembly
(e.g. standard strategy 20) and are flagged for assembly planning. After a
successful transformation the log displays the generated forecasts as shown
in figure 6.22.

DateillsenTirme Humb @|&|I§l|ﬁ;| EREEEEE R ERER L aE e
L g g?;é“ﬁ“:ﬁz : Ty Message Text Det | current Date | Time
L . @ |Generation of planned independent requirements - selection p... | & |27.01.2005 [12:13:33
@ |The time zone used is; UTC 27.01.2005 |[12:13:33
@ Forecastgenerated sucessfully in APO 27.01.2008 121333
@ |Generated planned independent requirements g\ 27.01.20058 121337

R F- L SR = R T =
||5 Product Location| Strategy| Time|Plan. gty|BUn |C |VS RoTy |Active
CBP_COMPT  [X¥01 2Z 01.11.2004 12:00:00 | 36,000 14
CBP_COMP1 - [xx01 27 17.01.200512:00:00 | 10,000 1
CBP_COMP1  |Xx01 27 24.01.200512:00:00 | 14,000 14

Fig. 6.22. Log for the Generation of Forecasts (APO)
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The result of this step is the forecast for the components in the active ver-
sion as shown in figure 6.23.
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Fig. 6.23. Transformation of the Dependant Demand to Forecast (APO)

The forecast is consumed by the dependent demand as described in the
next chapter.

6.4.4 Forecast Consumption by the Dependent Demand

The prerequisites for the forecast consumption by the dependent demand
on assembly group level is that the components are planned as make-to-
stock and that the

- the requirements strategy allows planning with final assembly,

- the checkbox for assembly planning is selected in the product mas-

ter and

- the dependent demands are collective requirements

as shown in figure 6.24.
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Fig. 6.24. Demand and Strategy Settings for the Component in the Product Master (APO)

Note that the ATP categories AY for the dependent demand and AU, AV
and AX for the order reservation have to be included into the category
group of the strategy.
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Fig. 6.25. Forecast Consumption for the Component (APO)

The consumption situation overview (transaction /SAPAPO/DMP1) shows
that the forecast is consumed by the dependent demand of the planned or-
der on the assembly group level as shown in figure 6.25.
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6.4.5 Component Logic

The usage of the component logic is an optional functionality which is
only possible for the VC-configuration scheme.

Demand Planning takes great care about consistency of the data across
the different planning levels. In some cases this consistency is not desired
— an example would be the planning for PCs where the components —
CPUs, hard discs and others — are modelled as characteristics. These com-
ponents can be used in different PCs. Since the customer demand is
stronger related to the technical properties than to the PC-model, demand
planning on characteristic level might be desired. Now one PC might have
more than one hard disc, and to allow a planning for more hard discs than
PCs an info object-characteristic value for the difference is introduced:

[E-i AP0 Fraduct Hard Dist Unit_[[ w10 2005 Vi 10.2005 |
Forecast Total Total PC 300 Increase Forecast 300
CBP_PCI Total PC 150| on Detailed Level By 5 150

10058 FC 50| o— 55

20058 FC 100 100

CBF_DELTA FC (@

CBP_PC2 Total PC 150 150
100GB PC a0 5l
200GB PC 100 100
CEF_DELTA PC

Delta to
Balance Increase

=

Fig. 6.26. Balance for Overplanning (APO)

Instead of aggregating the forecast figure on the detailed level this level
gets balanced. The overplanned characteristic value — in this example 55
for ‘100 GB’ instead of 50 — is used for the object dependencies during the
PDS explosion. As result the planned order has a dependent demand of 55
for the selected component, figure 6.27.

| Product Reguirements

|_ Product Prod Descript.  |F.|C... |Pr._|Reqrmall
| [CBP_DISC_180Disc 108 BB || 7 (55-)
| |cBP_D1SC_200pisc 200 6B | [ T
|_ CEF_COMPY Component 1 [ ] [ & 308-

Fig. 6.27. Dependent Requirements in the Planned Order Using Component Logic (APO)

o Settings in the CBF-Profile for the Use of the Component Logic

The prerequisite for this behaviour is that in the CBF-profile the settings
for the component logic are made. The maintenance of these settings is
more stable with the old transaction /SAPAPO/DPC1 as shown in fig-
ure 6.28 step by step.
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Product CBP_PC1

vialid from 1.81.2004

& Display ([ Changel) [ Copy Praduct CBF_PLC1

—
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CEEE

Profile Text Active |
[cer_Pe o
+ 1

Characteristic comb. for profile CBP_PC

® ’/(@
Maintain CBF Profile ~{Planning Table/Comb. Key CHF-Relevant
CEP_PC
Component-Oriented Logic CEP_HARD_DISC/DISC.100
it CEP_HARD_DISC/DISC_200

CBP_PC GEF_HARD_DISC/CEF_DELTA

HE

Use Comp-Orntd Logic | |Planning Table/Comp. Key CBF-Relevant
izplay Difference » ‘ LEBP PL
‘ GBP_HARD_DISG/DISC_1A@
‘ GBP_HARD_DISGC/DISC_2AQ
| |cBP_HARD_DISG/GBF_DELTA =

Fig. 6.28. Maintenance of the Component Logic in the CBF-Profile (APO)

When entering the CBF-profile, make sure that the ‘valid from’-entry is
maintained.

6.5 Scenario Description for Planning in Active Version

6.5.1 Process Chain for Planning in Active Version

This scenario was developed for and requires the use of the CDP-
configuration scheme. The main difference to the previous scenario (plan-
ning in an inactive version) is that no inactive planning version is required.
The planning of the finished product in order to determine the dependent
demand for the assembly groups resp. the components is done in the plan-
ning segment of the active version. The reason for using the planning seg-
ment is that the production for the finished product is in most cases only
started when a sales order is placed. Another reason is that planned orders
(and production orders) with CDP-configuration relevance in the make-to-
stock segment can not be integrated with R/3 unless IS Mill is used.
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R/3-SD APO-DP APO-ATP APO-PP/DS
Sales Order Creation Demand Planning
Sales Order Entry Characteristic Based
(Make-to-Order) Forecasting

Rel Forecast
to Planning Segment

Production Planning

Y

4{ Forecast Consumption on Characteristic Level

Sales Order ) o F
Production Planning
(CDP-Configuration)

Configuration '&&351 Check
Save Sales Order v

Creation

Fig. 6.29. Process Chain for MTO with VC and Planning in Active Version

The consequence of planning in the planning segment is that CTP can not
be used any more as an ATP method (unless the resources are regarded as
infinite). The planned orders in the planning segment would block the re-
source capacity for the CTP-planned orders in the sales order segment. On
the other hand, due to the use of the CDP-configuration scheme separate
forecast elements are created for each characteristic value combination.
This allows the use of the forecast check on characteristic level. The proc-
ess steps for the scenario ‘make-to-order with variant configuration and
planning in the active version’ are shown in figure 6.29. Compared to the
scenario ‘make-to-order with variant configuration and planning in the in-
active version’, the forecast consumption is done on finished product level
and no data copy between planning versions is required.

® Demand Planning with Characteristics
The finished products are planned on characteristic value in Demand Plan-
ning using the CBF functionality as in the previous scenario.

® Forecast Release

The forecast is now released to the active version and the consumption
group needs to be maintained in the product master and in the release set-
tings as described in chapter 6.3. An example for the log for the release of
the forecast is shown in figure 6.30.
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R R R R =R e R R =2 LT

CHl

Ty...|Message Text

Release: Forecast

Characteristic combination

:CDP_CAR_FCZ 3¥01 Wery Huge Spoiler loud

: COP_CAR_FCZ ¥X01 Huge Spoiler loud

Characteristic combination

(CDOP_CAR_FCZ¥¥01 Very Huge Spoiler venyt loud

Q
<
@ |Characteristic combination
o]
o]

Characteristic combination

(COP_CAR_FCZ2X¥01 Huge Spaoiler very loud

Fig. 6.30. Log for the Forecast Release with CDP-Configuration Relevance (APO)

Note that for each locationproduct and characteristic value combination an
entry is listed in the log. Figure 6.31 shows the representation of the fore-
cast in the product view.

Elements k Periods k Stack k Wersions k Pegging Overview k Product Master k ATP k Faorecast |

B =al

Planning Seaments
< da] COP_CAR_FCZ/5ta
by Pingwia Final As:

EEE [ %Lm w2 orer [of order | [$2aTP| [Viconind | [ con nd

CDP_CAR_FCZInxX01

AvallRgmt |AvailiRe  |Category ReceiptRarnt. Elemt ReciRe |Confir  [Surplu
27.01. 2005 by Flng wio Tinal asmby

07.02. 20050000 00FC req. /1/6868 18- (0] 18-f
07.02.200500:00:00FC req. /1/6869 18- a 1a-f
07.02. 20050000 00FC reg. /1/6870 18- (0] 18-f
07.02.200500:00:00FC req. /1/6867 18- a 18-

——
Same Date

Product COP_CAR_FC2
Location AXe

Valuations k Requirements k Descriptive Characteristics \

Clags GBP_CUSTOMGAR
Spoiler Huge Spo

Exhaust Fipe loud

Fig. 6.31. Forecast with CDP-Configuration Relevance (APO)

Standard Car- Farecast Check MTO

Customised Car

With the CDP-configuration relevance the forecasts now have a valuation.
The requirements are blank.

® Production Planning
Production planning is performed with the usual heuristics — no change in
the set-up of the production planning is required for planning with the
CDP-configuration relevance. Chapter 11 describes the properties in detail.
Figure 6.32 shows the result of a production planning run in the product

view.
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Elements | Periods | Stock h Versions | Pegging Overview | ProductMaster | ATP h Farecast |
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Fig. 6.32. Planned Orders with CDP-Configuration Relevance (APO)

In the pegging overview (transaction /SAPAPO/PEGI) it can be easily
checked that only elements with the same valuations are pegged.

The production planning in the planning segment is required to create
the receipt elements for the assembly groups resp. the components. The
production planning in the planning segment might provide a feedback
about the feasibility of the forecast — which is especially valuable for if the
forecast check is used in the ATP. Another implication of the forecast
check is that production planning is required for the sales orders.

e Sales Order Creation

For variant configuration make-to-order is usually applied, though make-
to-stock would be possible in combination with the CDP-configuration
scheme and the IS Mill solution as well. This case is described in chapter 8
about the scenario ‘configure-to-order with propagation’. The configura-
tion of the sales order is performed as in the processes before.

o ATP Check

The most suitable way to perform the ATP check in this scenario is the fo-
recast check. The multi-level ATP check does not support the CDP-
configuration scheme and CTP is not an option because it might lead to a
double capacity consumption in combination with planning in the planning
segment. The use of the forecast check implies that the forecasted quanti-
ties are feasible. The creation of the actual receipts needs to be done by the
production planning run afterwards. As an alternative or in combination
with the forecast check an allocation check is possible. Both options — the
forecast check on characteristic level and the allocation check on charac-
teristic level — are described in the next chapter.
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6.5.2 System Configuration Determinants

For variant configuration with planning in the active version the CDP-
configuration scheme and the PDS master data are mandatory. On R/3-side
the make-to-order strategy is common, though make-to-stock is possible
with some limitations as well (see chapter 8). The class type 300 is re-
quired on R/3-side.

Requirements Class
Account Assignment

Class Type (R/3)

Configuration Scheme

Master Data

Make-to-Stock

Batch (023)

CDP

PPM

Make-to-Order

Variant Config. (300)

vc

PDS

Required / Supported
Supported but Unusual

Not Supported

Fig. 6.33. Determinants for MTO with VC and Planning in the Active Version

The VC-configuration scheme can not be used because this scenario relies
on separate forecasts per characteristics value combination. The use of the
PDS is mandatory for the integration of object dependencies from R/3 — if
this is not required, the PPM could be used as well.

6.5.3 Forecast Check on Characteristic Level

The forecast is released on detailed level using the consumption group and
therefore the forecast check is performed on detailed level as well. To
check the forecast for make-to-order in the planning segment the check
mode needs to contain the assignment mode ‘2’ (assign customer require-
ments to planning without assembly).

® Rules-Based ATP with Forecast Check

Generally it is possible to use rules-based ATP to perform a characteristic
value substitution during the forecast check. There are however limitations
regarding the use of rules-based ATP in combination with make-to-order
as described in note 453921 — mainly due to the copying of the account as-
signment to the sub-items. Especially for the configuration with the CDP-
configuration scheme there are additional problems in setting the configu-
ration for the sub-items in R/3. Since the forecast check is used within the
described scenarios only for make-to-order this option is not explained any
further.
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6.5.4 Allocation Check on Characteristic Level

The allocation check is usually performed on any field combination that is
within the field object catalogue. Since the characteristics are freely de-
fined, they are not part of the field object catalogue. To perform the alloca-
tion check nevertheless on characteristic level, the CBF-table is used in-
stead of the field object catalogue.

In the product allocation group the checkbox ‘use configuration
characteristics’ has to be selected to allow the assignment of the CBF-table
to the allocation group, figure 6.34.

Dialog Structure Prod. Alloc. G ¥X_CBF
= CAProduct Allocation Groun| e gy et aliacation Group
3 Characteristic

Check pl v
(I Consumption Petiod ==
< Use config. char.

\

Restrict Walue Range (2) 18 Entries Found

7 Allocations: Search Help for iPPE Configuration Chars

-
»| v | B | ] 0[S
Profile Test  “[Fieldname _|Long Field Label
CBF |cBP 15t Tabla
Dialog Structure Prad. Alloc, Grp %X_CBF
2 [JProduct Allocation Group Use config. char =
1 Characteristics TR
(3 Gonsumption Period .
|_Icharacteristic It.. |Short description Char. type i
| KONOB 1 |Prod.allocation obj Characteristic From Fielc|
| |naThR 2 |Product Characteristic From Fielc
| CBP1 B |[1stTakble I iPPE Configuration Chars

Fig. 6.34. Product Allocation Group for Allocation Check with CBF (APO)

To select the characteristic for the CBF-table via F4, the view with the
values for the configuration objects (instead of the field catalogue) has to
be selected.

Dialog Structure ProdAlloc. Gra AX_GEF
= [JAssign Product Alloc. G Planning Area WX CBF A
& Characteristics e
[ Key Figure
Characteristics
| [charact. Infooibject
| |noooonz457 9AM_TAE
| [konos 9AKONDB
| [maThR GARATHR

Fig. 6.35. Connection of the Allocation Group to the Planning Area (APO)

For the connection to the planning area an internal key for the CBF-table is
generated. This has to be assigned to the characteristic 9AMV_TAB of the
planning area (resp. the planning object structure) as shown in figure 6.35.
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6.5.5 Forecast Consumption on Characteristic Level

For this scenario the consumption of a forecast in the planning segment by
a sales order in the sales order segment is required. Therefore the check
mode needs to have the assignment mode ‘assign customer requirements to
planning without final assembly’ and the requirements strategy 30 has to
be assigned. Figure 6.36 shows the forecast consumption on characteristic

level.
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Fig. 6.36. Forecast Consumption on Characteristic Level (APO)
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7.1 Scenario Description

7.1.1 Process Chain

In some cases the result of the production might differ depending on un-
controllable factors. For example in chemical production processes (e.g. in
the High Tech industry) there is only a statistical probability to get the de-
sired output. Another example for the use of this functionality is the expi-
ration of certain products.

The idea for this scenario is a pure sales from stock, i.e. no planned re-
ceipts are considered. This is a hard restriction, because planned receipts
with CDP-configuration relevance in the make-to-stock segment are not
integrated with R/3 (unless IS Mill is used). Figure 7.1 shows the process
chain for this scenario.

R/3-SD APO-ATP APO-DP APO-PP/DS

Forecasting
(w/o Characteristics)
Production

[ Forecast Release )*»[Production Planning)

Demand Planning

Detailed Scheduling

Sales Order Creation

Sales Order Entry

Production Execution

Rules-Based ATP
with Characteristics

Batch Selection GR as Batch

Save Sales Order

Fig. 7.1. Process Chain for Sales from Stock
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The demand planning and the production planning is performed without
the consideration of characteristics. The characteristic values are only
maintained at goods receipt for the batch. Neither planned orders, produc-
tion orders nor forecasts have any configuration (unless IS Mill is used).

@ Sales Order Creation

The sales order receives its requirements for the characteristic via the batch
selection. Differing from the usual way of using the batch selection func-
tionality, only the characteristics of the batches are used (and transferred to
APO) and not the batch numbers.

@ ATP Check with Characteristics
Within the ATP check only those elements are used for confirmation
which have a configuration that matches the requirements of the sales or-
der. Usually rules-based ATP is used to allow a substitution of the charac-
teristic values (e.g. if multiple values or an interval are maintained as batch
selection criteria). This way it is ensured that the sales order has only a
single value as requirement (or none if it is not confirmed).

The implication of planning without characteristics is that the scope of
the ATP check in the sales order has to be restricted to stock categories. A
characteristics value substitution using rules-based ATP is common.

® Production Planning

Production planning is performed without the consideration of characteris-
tics. Neither the forecast nor the planned orders have any characteristics as
shown in figure 7.2.

CDF_BACORN in ¥x01 (Make-to-stock)

| |mvaivmart . avaiiRe.. [Category  ReceiptiRgmt Elernt. Rec/R... [Confir.. |Surplu..
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| 28.01.2085/14:30:09 5tock OOOOOOO2GS/BAE2CE 10 10
| 28.01.2005/14:30:09|5tock 0OOOEO0Z278/0002/CC 3 al
|
|
|

28 01 26085143069 5tock OOOOOHO266/ BAA2/ GL 18 10
07.02. 2005000000 P10rd. 166376 17 ]
07.0Z. 20050000008 FC req. 1116893 50- o

E{= ===

Fig. 7.2. Product View for the Sales from Stock Scenario (APO)

For interactively created planned orders it is possible to maintain a con-
figuration. A pop-up requests the maintenance of a characteristic value, it
is however possible to leave the valuation blank.

If many batches with CDP-configuration exist, this might have implica-
tions on the performance of the production planning run.
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® Pegging

With the CDP-configuration scheme supplies are pegged to demands if the
valuations of the supplies match the ‘requirements’ of the demands (or are
the same as the valuation of the demand). This behaviour is described in
chapter 11 in detail. Demands without ‘requirements’ or valuations — like
the forecast in this scenario — are pegged to supplies of any valuation as
shown in figure 7.3.

Pegging Overview For COP_BACON In =01 Make-to-stock)
E‘ Recpt Element “|R..|Regmt Element R Receipt Aty Regrmts Gty| DynPeg@ty| FiPegOty| ActPegoty

Stock 0000000266/000... | &2|FC req. H/6E93 10 G0 10 0 10
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Stock 0000000268/000... | &2|FC req. H/6893 10 G0 10
| Stock 000000027 2I000_.. | 45| FC req. MIGES3 3 50 3

| ||Plord. 156376 |FC req. /6893 17 G0 17

10
10

3
17

1]
0
1]
0

Fig. 7.3. Pegging Overview — Valuated Batches vs. Non-Valuated Requirements

Sales orders without confirmation are another type of demand without ‘re-
quirements’. Since this scenario includes demands without ‘requirements’
and supplies without valuations, the pegging situation might be rather sub-
optimal (as explained in chapter 11) up to not very helpful. The impact of
this is that the alert monitor might not be very helpful either.

® Process Variant: Characteristics in Planning

In combination with the IS Mill solution it would be possible to use char-
acteristic values in planning as well. In this case CBF would provide fore-
casts with valuations that would lead to planned orders with valuations —
and these are considered for the characteristics based ATP check. Still the
scenario has to be a make-to-stock scenario (else neither stock nor planned
receipts are considered).

7.1.2 System Configuration Determinants

The material has to be assigned to a batch class (type 023) and the CDP-
configuration relevance is required in APO. This scenario makes only
sense for a make-to-stock strategy. Because this scenario is independent of
production (resp. production is not taken into consideration), it does not
matter whether the PDS or the PPM is used.
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Requirements Class . .

Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) \'[] PDS

Required / Supported
Supported but Unusual

Not Supported

Fig. 7.4. Determinants for Sales from Stock with Characteristics

If the expiry date is used as a characteristic, all dates should be aggregated
e.g. to monthly values (foods is not the target industry). Since each charac-
teristic value requires an own time stream, it is necessary to keep the num-
bers of characteristic values low in order to keep the performance accept-
able.

7.2 Batch Selection in the Sales Order

A different way (than configuration) to assign characteristic values to the
sales order is using the batch selection functionality. For this the class type
023 for batches and the CDP-configuration relevance in APO are required.
The values of the batch selection are transferred to APO as requirements
and not as valuations (differing from the configuration). In APO the ATP
check is performed on characteristic level. The characteristic values of the
batches that were used for confirmation are used for the sub-items in the
R/3 sales order.

® Value Assignment Before ATP

The characteristic value assignment is performed using the batch selection.
To control that the batch search strategy is carried out before the ATP
check and that the values are transferred to APO, an entry in the table
TVBX_MAT_CBATP (in R/3) is necessary. This entry is set either via RFC-
call if the characteristic view is maintained in APO (see chapter 7.5) or
manually.

e Search Strategy
The value proposals for the sales order are maintained in the search strat-
egy. Depending on the values of the key fields that are defined in the ac-
cess sequence (e.g. customer and material), characteristic values are pro-
posed. Figure 7.5 shows the maintenance of the batch search strategy with
transaction VCHI1.
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Change Batch Search Strategy: Initial Screen

i| Key combination
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Fig. 7.5. Batch Search Strategy (R/3)

It is either possible to maintain multiple values or an interval — not both
(else there will be an error in the integration). Characteristic with optional
values should not be used in order to avoid missing requirements.

The search strategy is maintained per strategy type. Figure 7.6 provides
an overview about the entities ‘access sequence’, ‘strategy type’ and
‘search procedure’ which are required for the determination of the charac-
teristic values.

Sales Area

Sales Organisation

4—4 Search Procedure

Y

Channel N

’ Strategy Type H Access Sequence

Fig. 7.6. Batch Search Strategy Determination (R/3)

The search procedure is assigned to the sales area via the customising path
Logistics — General = Batch Management 2 Batch Determination and
Batch Check = Batch Search Procedure Allocation and Activation = Allo-
cate SD Search Procedure/Activate Check.

The access sequence uses the condition technique and is defined with the

customising path
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Logistics — General = Batch Management - Batch Determination and
Batch Check 2 Access Sequences = Define Sales and Distribution Access
Sequence
For the strategy type the customising path is
Logistics — General = Batch Management =2 Batch Determination and
Batch Check 2 Strategy Type = Define Sales and Distribution Strategy Type
and for the search procedure
... 2 Define Sales and Distribution Search Procedure.

o Assignment of Characteristic Values

The characteristic value assignment is carried out either in the background
or as a dialogue depending on the settings in the detail of the search strat-
egy as shown in figure 7.7.

Key
Customer Material
® CDP_BACOMN

Validity
Validity period 25.01.2005 []Deletion Indicatar
To a1i=a99g

Caontral data
Selection contral Batch split Cantity proposal

[¥] Selection defined Mo, batch splits L 1
[ Sort seq. defined [v] Changes allowed ( [v] Dialog hatch determin.
SelType hatch dat [ ovardeliveny allowead e

Fig. 7.7. Batch Determination in Background or Dialogue (R/3)

The characteristic value assignment of the sales order is displayed with the
icon as shown in figure 7.8.

Alliterns
Item Material Order quantity  [SU |Description S |
10CDP_EACON 13PC  |Bacon &
[]
] 5 election Criteria
IIHZH ! Values for Class CBF_QUALITY - Ohject oooo1o
@EIE IE ECRE] @g General |
. | |characteristic Descripti_[value
> Quality ery good guality
mood guality

Fig. 7.8. Display Batch Characteristic Value Assignment (R/3)
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Make sure that the characteristics are copied into the sales order (and are
not just referenced by the strategy). The batch selection characteristic val-
ues are transferred as requirements to the sales order in APO as figure 7.9
shows.

CDP_BACOM in ¥X01 (Make-to-stock)
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Location 1X01
Y Roquirsmsits Requiremants - Datals
Character. Qualit:
Class CBP_OUALITY Quality ¥
Clags CBP_OUALITY
Quality & very good quality
To » Char. Values
W Description
A very good guality
Blgood guality

Fig. 7.9. Sales Order with Requirements in APO

In this case a discrete characteristic with multiple valuations without rules-
based ATP was used.

7.3 ATP with Characteristics

7.3.1 Characteristic View

As a standard the ATP check (as product check) is carried out on product
and location level, optionally on sublocation (i.e. storage location) and ver-
sion (i.e. batch) level as well. For the ATP with characteristics the ATP
check is additionally performed on the level of the characteristic value
combination which might have a negative effect on performance.

£y Product Location § AchssgtObj Spec. Stock PIngSegTyp

Subloc. Yersion Cat. Text Date Time Quantity Confrmddty Chars
= COP_BACON XXD1
FC req 01.01.1970 08:008:88 o 2] @
= COP_BACON XXD1
PI0Fd.  B1.01.1570 06:88:09 0
FCoreq.  01.01.1970 000090 0
Plard 2412 2004 12°80°80 23
PIOrd. (F) 23.12.2004 12:08:00 1 e
FC req 01.01.1970 00:AA:00 1 Lmehes
0000000274 PrdOrd (C) 21.12 2004 12:00:00 5
0AE2  B0OO000ZEE Stock 01.01.1970 08:08:08 10 N Elass EBP-QUM_W aualy
AR BODODDZET Stack 0101 1870 0A-AA-00 10 Quality 4 wery good quality
9982 BDPEDDAEZSE Stock B1.01.1970 89.88.80 10

Fig. 7.10. ATP Time Series with Characteristics (APO)
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The elements in the ATP time series which have ATP relevant characteris-
tic valuations are displayed with the green triangle as shown in figure 7.10.

ATP with characteristics requires the CDP-configuration relevance and
class type 023 for batch classification. The ATP check with characteristics
including the rules-based characteristic substitution is only released for
SCM 4.1.

® Characteristic View

ATP on characteristics level is activated by the creation of the characteris-
tic view per product and characteristic. Not all characteristics of the class
need to be relevant for ATP. The characteristic view is maintained with
transaction /SAPAPO/ATPCHOL1, figure 7.11.

Dialog Structure ATF Characteristic View
= SIATP Characteristic View
Products

(1 Characteristics

nn) =

Charview Status

PC_ATP_CTO 0 Inactive &
XX 0 Inactive E
XY COP 1 Active |

>
» Characteristics

Products Characteristic Status
\ |Prnduct |Aﬁtiuel CEP_SPOILER Used for Time Series and Rules fed]
|_leop_tar_cool | & CEF_EXHAUST N Not Used 7

Fig. 7.11. Characteristic View (APO)

® ATP Check with Characteristics
With the activation of the characteristic view the ATP check is performed
on characteristic value level, i.e. only the receipts with the same character-
istic values are used for the confirmation of the requirement (i.e. sales or-
der). Receipts without characteristic values are regarded as inappropriate
for a requirement with characteristic values.

If accidentally no characteristic values are assigned to a requirement it is
possible to get an overconfirmation, since the ATP check is carried out on
locationproduct, sublocation, batch and characteristic level independently.

7.3.2 Rules-Based ATP with Characteristic Substitution

Within the rules for rules-based ATP (transaction /SAPAPO/RBA04) it is
possible to maintain a characteristic substitution procedure (i.e. a list of
characteristic values which can be substituted) as shown in figure 7.12.
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4 Rule | % Evaluate Rule |

[3Rute cep Rule
Characteristic Substittion

Rule type IInclusive

Max. Substitutng 0 Mo restrictions o

Product & loc.subst | & Loc.prod.sub. ' &7 Char Subst |

| & char. Substitn

CBPChar Subst

@Ru\e contral

Str Chars &8 OF Wark forward from input

Characteristic Substitution Procedure

Overview Details
AT & & crars |
|0l Bl
Procedure  Long Text \ ATP charact view Characteristic Char. Walug Penalty Co
Standard Charz[«] OC_QUALITY CBP_QUALITY o ,oa
CEP CBPChar Subst [ OC_QUALITY CBP_QUALITY B 1,08
OC_QUALITY CBP_QUALITY ) L

Fig. 7.12. Rules Maintenance for Characteristic Substitution (APO)

The logic for the substitution is the same as with location and product sub-
stitution as long as the requirement has only a single characteristic valua-
tion (i.e. no multiple values for the same characteristic).

® ATP Check with Characteristics

The ATP check on characteristic level is the special feature within this
process. In most cases not only one characteristic value is suitable for a re-
quest, therefore rules-based ATP offers the possibility to substitute charac-
teristic values. The result of a rules-based ATP check with characteristic
substitution is displayed in figure 7.13.

Product/Location Material Availabilit.. Regmi GQuantity Confirmed Quantit.. Cumulated Conf... U..  Product avail.. D..
7 CDP_BACOM /3301 [ tern: 000010
< Sched line: 0001 07 022005 0@ 0 0 PG

52 Produchlocation Selection
= CDP_BACOM /Xx01

& B 07.02.2005 208 13 13 e 13 @
& a 07.02.2008 e 7 L T |

Characteristic Values

Fig. 7.13. Result of a Rules-Based ATP Check (APO)

In this case the request for 20 pieces was first checked with the lower qual-
ity B and for the missing with the higher quality A. Figure 7.14 shows the
result of the ATP check in the sales order on R/3-side.
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All iterns
lterm  |Material Order gquantity |SU |Description 5 |Custormer Material Murnb ItCa |C
——@ 10CDP_BACON 20[PC Bacon &=l TAPA
11/GDP_BACOM 13PC  |Bacon [ J] TN
12|COP_BACON 7IPC  |Bacon = ® TAN
]
] o]
LDICE
A~
i @) B
E!E C'H Value!formass CBP_QUALITY - Object 10110 000012
General |
Display Selection Criteria —
|r|CharactensUc Descripti. ‘Value
’ N ]Guallhf }uery good guality

alues for Class CBP_QUALITY - Object 10110 000010

General | Valuesfor&eiss CBP_QUALITY - Object10110 000011

General |

] Characteristic Descripti.. Value

ity ey good quality || ]Characleristic Descripti... |\f'a\ue

oo quality || ]Quamy |gnnd quality

Fig. 7.14. Sales Order in R/3 with Selection Criteria

The two different characteristic values for the confirmation are represented
by sub-items. Each of the sub-items has its own configuration (i.e. re-
quirement) according to the result of the ATP check. The item itself has
still the initial value resp. values as determined by the selection criteria. In
APO only the sub-items are displayed with their confirmed quantities and
requirements, figure 7.15.

COP_BACON in ¥01 (Make-o-stock)

AvailiRgmt . JAvailiRe... |Category  |ReceipRgmt. Elert.  |ReciR.. |Confir.. |Surplu.., (C... [P C.|N.M.[ATP 5t
28.81.2005[16:22; 405t ock BOOEEE0ZET /0EA2/CE 1@ 18 o | & =

28.B1 . 20B5/15:22: 40/5tock (afefufe]alalepelst: Pl RN A 10 18 o |4 =
28.B1.20B5[15:22: 40 5tock BOOERB0Z7 8/ 0EA2! G0 3 3 o |4 ]

28.01 . 2005/15:22: 495t ock B008AA0ZG6/ 0082/ CC 10 18 o |4 =
07.02.2005/00:00:08P10rd. 33733 17 2 o L[] [NotChe
07.02.2005/00:00: 08 FC reg £1/6893 30- L2} a =
07.02.2005/23:00:00 5alesOrder 101104000011 /1 13- 13- a T
07.02.2005/23:00:008 5alesOrder 10110/000012/1 7= e a =

Cust. Requirements 10110 ns.) Cust. Requirements 10110 {w.
Product COP_BACON Bacon Froduct COP_BACON Bacon
Location e Location et
valuations Requirerments Valuations Reguirements
Class CBP_OUALITY Quality Class CEP_QUALITY Quality
Quality & wery good guality Quality B good guality

Fig. 7.15. Sales Order in APO

® Multiple Characteristics

If multiple characteristics are used the time series are created per charac-
teristic value combination. The batch selection criteria is however still
maintained per characteristic, and so is the characteristic substitution pro-
cedure within the rules for rules-based ATP.
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Rule / Characteristic Substitution Procedure

ATF charact, view Characteristic Char. Walue Penalty Co...
XX_PARQUET CBP_QURLITY Y h,o0m
XX_PAROQUET CBP_QUALITY B .08
XX_PAROUET CBP_BRIGHTNESS BRIGHT .08
XX_PAROQUET CBP_BRIGHTNESS DARK 1,08

Result of the Rules-Based ATP

ProductLocation

&

7 Schedline: 0001

~ ProductiLocation Selection
7 CDP_PARQUET [xX01

B AIBRIGHT
&2 BIBRIGHT
&2 AIDARK
A2 BIDARK

¢ COP_PARGUET r3x01 [ ltern: 000010

Material Availahilit

21.02.2005

21.02.2005
21.02.2008
21.02.2005
21.02.2005

408

4085
3! H
25 8
5@

Regmt Quantity Confirmed Quantit . Cumulated Conf . L

Product avail . D

Fig. 7.16. Rules-Based ATP with Multiple Characteristic Substitutions.

The consequence is that a controlled substitution of characteristic combi-
nations (e.g. A/BRIGHT or B/DARK) is not possible.

7.4 Delivery with Characteristics

The valuations for the sub-items which have been determined in the rules-
based ATP check for the sales order are used for the ATP check in the de-
livery as well. Since the ATP check in the sales order was already re-
stricted to inventories the probability of a missing availability is compara-
tively low. In case of a shortage it is however not possible to apply the
rules-based ATP in the delivery in order to change the characteristic valua-
tions. For the delivery the same batch search strategy is used as for the
sales order. Figure 7.17 shows the delivery with the assigned batches.

All itemns
Iterm Nlaterial Delivery quantity SU |Description P Batch Wal. Type Open quantity
e CDP BACON 12 PC Bacon n3
28 COP BACON 7 Pl Bacon I
v
Batch structure foritem 10
‘ |\Iem mlaterial Delivery guantity SU |Description B..ItCa F"Baich wWal. Type
[1a  |cop Bacon PG |Baon P=TAN
980001 COP BACON e PG |Bacon TAN 0pOOBRAZET
9EB002 [COP BACON 2 FL |Bacon TAN OEEEEAAZTE

Fig. 7.17. Delivery (R/3)

The delivery is transferred to APO, as shown in figure 7.18.
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CDP_BACOM in 3401 (Make-to-stack)
avallRgmt . |avalliRe... [Category  |ReceiptiRgmt Elemt.  |Rec.. [Confir.. [Surplu... ot Jc. [P.]c.|n.Ju.
11.03.200513: 4617 [Stock DOBAAAAZET /OBA2 /GO 10 10 o| |48 =
11.03. 200513 46 17 [stock DOGAAEAZ6E/ 0082/ C0 10 10 10 || & O
11.03. 200513 4617 [stock DEEARAAZ7E/BA2/CC 2 2 o |4 O
11.03.200513: 4617 [stock DOBAAEAZEE/B0E2 /00 10 18 e o
11.03. 20058000 00[peliv. 50013385/ 900061 10- 18- o |4 O
11.03.200580:00: 00[Deliv. B0013386/900002 - - o |4t O
11.03.200580:00: 00[Daliy. B0013388/900003 7= 7= o |4 [

Fig. 7.18. Delivery in APO

For each batch split a separate line with its own requirement is created.



8 Configure-to-Order with Propagation

8.1 Scenario Description

8.1.1 Process Chain

The specific feature of the scenario ‘configure-to-order with propagation’
is that it is a make-to-order process for the finished product and a make-to-
stock process for the assembly groups. Additionally the assembly groups
have characteristics which are propagated from the finished product and
are usually handled in batches. Figure 8.1 shows the process chain for the

scenario ‘configure-to-order with propagation’.

R/3-SD

APO-ATP

APO-PP/DS

Sales Order Taking

Sales Order Entry

Sales Order
Configuration

Save Sales Order

CTP Request
Determination

Planned Order
Creation (Finished) v Optional

Block Planning

Block Planning
for Finished

Confirmation
Combination

Planned Order
Creation (Semi-Fin.)

Detailed Scheduling [ 4-==gpii5nai Sieps Apply Only If

:" Forecast Generation
\_ for Semi-Finished

—_______y__Optional

\

{__for Semi-Finished |

Semi-Finished Product Does Not
Have Any Batch Characteristics

Fig. 8.1. Process Chain for Configure-to-Order with Propagation




96 8 Configure-to-Order with Propagation

This scenario is mainly used for the mill industries. The mill industries is a
collective term for the metal, the paper, the wood, the textile and the foil
industries. The peculiarity in those areas is that the material flow is diver-
gent from the key material — e.g. the steel coil or the paper reel. These key
materials have usually a long lead time and are handled in (huge) batches.
The finished products are usually produced as make-to-order, and the
availability is frequently restricted by the inventory of the key material and
the capacity of the key resources. The key material is often produced in-
house but might be externally procured as well. In many of the industries —
e.g. the steel industry — the key materials have batch characteristics to de-
scribe their grade, thickness, length and other properties which are usually
only known at the time of the goods receipt. An example for these are steel
coils. On the other hand the requirements for the key component cover a
range of properties and therefore it is usually possible to use key compo-
nents of different properties for the same finished product. In this case the
‘requirements’ (as a property within CDP, see also chapter 11) of the de-
pendent demand are applied to select an appropriate batch.

Depending whether the components have batch characteristics or not,
the optional steps can be applied. For components with batch characteris-
tics they do not make any sense. The scenario relies on the CTP check in
the sales order which triggers the production. Often block planning is used
to provide a rough cut scheduling for the planned orders, but it is neither
mandatory for this scenario to use block planning nor is block planning re-
stricted to this scenario. In this case we assume that the block planning
takes place on the finished product level — depending on the production re-
quirements it might be any other level as well. A subsequent detailed
scheduling step is mandatory.

For the integration of the valuated planned and production orders into
the make-to-stock segment for the key components the IS Mill solution is
required on R/3 side.

e Assignment of Characteristic Values

The configuration of the sales order is performed as described in chapter 5.
For most cases this is sufficient, for others (e.g. cables) additionally a
batch selection as described in chapter 7 can be carried out if requirements
are needed for the sales order — e.g. because the consideration of appropri-
ate batches takes place already on finished product level. Another case is
the modelling of tolerances (e.g. for the thickness of steel sheets) as re-
quirements. In these cases the variant configuration must be compatible
with the batch selection (i.e. the valuation must be within the require-
ments) to avoid errors in further processing.
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® Production Planning & Characteristic Propagation

The most common characteristic-related property of the planned order for
the finished product is the propagation of characteristic values from the
finished product to the dependent demand. For the PPMs this functionality
has to be configured explicitely, for the PDS the propagation of a charac-
teristic value is performed as a default. If the characteristic value has to be
manipulated (e.g. if the finished product is ‘RED’, the component should
be ‘BLUE’), object dependencies as described in chapter 5 have to be used.

® Requirements for the Dependent Demand with the PDS
For some business cases it is necessary to use requirements for the charac-
teristic values in the dependent demand (e.g. cables because the length is
modelled as a characteristic). Using the PPM it is possible to define re-
quirements for characteristic values. With APO 4.1 this is not possible
within the PDS. There is however a way to model requirements when
planning with the PDS as well by defining the requirements for the
planned order directly (instead of defining it in the PDS). For this purpose
the BAdI /SAPAPO/RRP_SRC_EXIT for the planned order creation has to be
used. The method RRP_USEX_PLORD_CREATE allows the definition and
assignment of the requirements.

If planning is performed with requirements, specific production plan-
ning heuristics are required. The normal production planning heuristic
does not provide sufficient results.

e Optional: Planning for Semi-Finished Using Block Planning

In some cases — e.g. for paper industry — the key component (the pulp)
does not necessarily have any batch characteristics. In combination with
block planning it is possible to create independent requirements for these
components based on the blocks. The optional steps cover this case.

8.1.2 System Configuration Determinants

As soon as batch characteristic are used, the CDP-class system is manda-
tory. Since APO was used for mill industries before the PDS master data
object existed, both PPM and PDS can be used in this case. It is however
recommended to use the PDS for new implementations because the PPM
will not be developed any further. If the PPM is used, the logic for the
processing of the characteristic values has to be maintained within the
PPMs on APO side. Figure 8.2 provides an overview about the settings.
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8 Configure-to-Order with Propagation

Requirements Class

Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) \'[] PDS

Required / Supported
Supported but Unusual
Not Supported

=

Fig. 8.2. Determinants for Configure-to-Order with Propagation

Usually a make-to-order requirements strategy is used for the finished
product and make-to-stock for the key components. In some cases a make-
to-stock strategy is used for the finished product as well, and the sales or-
der is connected with the receipt by compatible characteristic values. Since
the CDP-configuration scheme is used, all elements have their own valua-
tions. For the assignment of the valuation to the sales order the finished
product must be configurable and classes of both types (300 and 023) have
to be assigned to the material master in R/3. Both classes must contain the
same APO relevant characteristics. Figure 8.3 shows the product master in
APO with the classes of the types 300 and 400.

Product
Prod. Descriptn
Location

CDP_STEEL_SHEETS
Steel Sheets
Xxe1

Base Unit K&

Werk Hamburg

@ administr. | 3 Properties | {3 UnitsofMeas. ' {3 Classifcation | 43 PkgData |

[C]Praductis Configurable

Obiject

Reference Product {(Loc -Indep ) Object

Product Description

CDP_STEEL_SHEETS

Class type 400 CDP Classification Systemn
Class Steel Sheets - WG
?Em’g”“ BIHICH Ean (o) _ | ClassTyve 400 CDF Classification System
Product Destiiption »
COF Class CBP_STEEL [= T,
SlEes ERse A SaslEegs |_|ciass |Deseription |sta...|5.ican [itm
| [emP_sTEEL |steat sneets IREEE AT
( Further Classes )
Ohject
Cconfiguration Relevance X CDP-Relevant Qbject CDP_STEEL_SHEETS
Class type ELL) Variants
Class Steel Shests - VC
Class Type 300 Variants
> Change number Yalid from 23122004
Assighments
|_lciass |Description |sta..ftm |
| Joer_sTEEL Ve [5tes! Sheets - v = |

Fig. 8.3. Class Assignment for the Finished Product (APO)

Another important prerequisite is the use of the IS Mill solution on R/3-
side in order to allow planned resp. production orders for the semi-finished
products with valuation but without a sales order assignment.
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8.2 Characteristic Propagation within the PPM

The propagation of characteristics is possible with both the PDS and the
PPM. For the PDS this is already explained in chapter 5. Historically the
characteristic propagation as described in this chapter was developed and
used for mill industries. Currently this is the only scenario where charac-
teristics propagation within the PPM is used — the use of the PDS is rec-
ommended for new implementations. For new implementations the PDS
normally covers the requirements for the scenario with the advantage of
improved R/3-integration. Characteristic propagation in the PPM is only
possible for the CDP-configuration relevance.

Due to the divergent material flow, in the mill industries stock is usually
kept for the raw material (e.g. the steel coil or the paper reel), which is
used to produce many different products. The finished product is usually
produced for the individual sales order. Therefore one of the key functions
is to propagate the valuations of the sales order to the dependent demand
of the planned resp. the production order.

The settings for the propagation of the valuations are maintained within
the PPM with the transaction /SAPAPO/SCCO05. The maintenance for the
characteristic propagation settings is activated with the menu path plan 2>
characteristics propagation 2 use and changed with the menu path goro 2
characteristic propagation: overview as shown in figure 8.4.

Activate Characteristic Propagation Change Characteristic Propagation

€ DisplasiChange Cirl+F1 Cae SFE! & Header Boar
. Check 15: 1] P e s Display L d
G ave PV01CDP_STEEL Change Pl— =2 L_SHEE
S Chagacteristic Propagation. Cverdes =
_‘2 Artivate shifteFg b % 4| | Delate a8t cpom
E Deactivale Shifl+F9 - [‘3 = |ﬂﬂ Supply Chain Enginesr p—
. Characteristics Propagation il il o, i ; A
o Object Tyneiob SMP PPM Genaralion Wilh Lot Sizes wlmw
= Eg = 9 N500013 SMP PPM Gensration Without Lot Sizes "U' TET 9_ P
T 1 Operations ! 000126901
4 rikastaliedd b 8 Operi  Exit P
[ & Activity Relationships o g ot
b pPu o4 I'E-F‘F‘M Back F3  MeiCosts
“ Wariable

Fig. 8.4. Activate and Change the Characteristic Propagation in the PPM (APO)

The entry screen for the characteristic propagation maintenance provides
an overview about the input and output products and which classes are as-
signed to the products or to the operation, the activity or the plan itself.
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Plan NGOBA1 23901 PYE1GDP_STEEL
ShortText Stee| Shests
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Fig. 8.5. Characteristic Propagation Maintenance Screen in the PPM (APO)

The classification is set by default for all classified products and block-
planned activities (the product and the resource master are checked for rea-
sonable proposals). If components are added later, the class proposal has to
be triggered interactively within the characteristic propagation mainte-
nance screen with the menu path propagation =2 propose classes. It is possi-
ble to use the classification additionally on plan and on operation level to
change settings according to the valuations.

It is possible to assign a class interactively to any of these levels. In this
case the flag ‘only rules/parameters’ is set automatically. This flag controls
that the characteristic values are only used for the rules but no characteris-
tic values will be adopted to the planned order. Therefore, if a class as-
signment is expected but does not show, check the master data instead of
maintaining it interactively.

For the classified output product the standard valuation and the standard
requirements are defined. The standard valuation is used if the demand
does not have any valuation, and the standard requirement of the output
product defines for which valuation the PPM might be used. Figure 8.6
shows the principle of the characteristic propagation from the valuation of
the output node to the valuation of the input node.

Sales Order
Valuation ‘Green’

Planned Order
Valuation ‘Green’ {}
Planned Order ‘Use Valuation’

G
reen ‘ Propagation within the Order

‘Set Valuation’

Propagation

Dependent Demand || <
Valuation ‘Green’

Fig. 8.6. Propagation of Valuations
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For the propagation of the valuations of the output product to the compo-
nents, on the output product level the flag ‘use valuation’ has to be set in
the ‘valuations’-view and on the component level the according flag ‘set
valuation’ has to be set as shown in figure 8.7.

Output Product Input Product

Details of Camponent Cetails of Component

Commponert [3) COP_STEEL_SHEETS /.. Component [ CDP_STEEL_COILS M.

Clags CBP_STEEL Class CBP_STEEL

| Stham Rules (8 Standard Regrnt > | Std Valuation ‘ | Rules Hstandard Reqmt|

Waluations i Reguirements h Parameters | Waluations h Reguirements k Parameters |

Propagation for COP_STEEL_SHEETS /P f 001000000001 Propagation for COP_STEEL_COILS MO0002250000000010000
R.Characteristic  |Use Valu Assi.. |S.[Source ... [Data Source [Macro | R.|Characteristic |Us.. [Setval. [Source Type |Data Source |

[er_coLour | ol a| [ [CBP_COLOUR | [ | (¥ )3 V&lust..EiCBP_COLOUR(CD .|

Fig. 8.7. Required Setting for Characteristic Propagation (APO)

The standard requirements for the output product are used as a selection
criterion for the PPM — i.e. to cover a demand, the valuation of the demand
must match the requirements of the output product.

In this case the valuation is propagated with the same value. It is how-
ever also possible to apply a more complex logic using macros. The re-
quirements for the component are maintained as standard requirements. It
is also possible to change the requirements depending on the valuation of
the output product, e.g. with the use of macros. These macros have to be
created in APO, no integration with the object dependencies from R/3 is
possible. Requirements set in macros must be kept compatible with the
valuations without system support. This functionality originates from
APO 3.x when requirements were mandatory for pegging. With APO 4.1
this should only be used in exceptional cases.

® Characteristics as Selection Criteria

Characteristic value can be applied in the PPM to perform a selection of
the component, the mode (i.e. the resource) and the set-up group. The logic
is quite similar for all of these selections. Therefore only the selection of
the set-up group is explained in detail. In the example shown in figure 8.8
the set-up group XX1 is selected if the value of the operation is ‘GREEN’
and the set-up group XX2 if the value is ‘RED’.
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Input Component Activity  Operation
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Fig. 8.8. Characteristic Based Set-Up Group Determination (APO)

The logic for the selection is maintained as rules on operation level. The
rule itself is an identifier which combines the object to which it relates (in
this case the activity of the type ‘S’) with the set-up group. The selection
conditions are maintained as ‘requirements’ in the details of the rule.

The selection of components and modes is performed analogously on
the input material level resp. the activity level.

8.3 Block Planning

8.3.1 Motivation for Block Planning

The idea of block planning is to reserve capacity on key resources for or-
ders with certain properties. Especially in the mill industries the valuation
of the output product might have a significant impact on the production —
for instance for the coating of steel the type of the coating is substantial for
the production planning, since the effort for the set-up between different
coatings is considerable. Other examples are the paper production that
must use up a large amount of pulp or steel processing where huge quanti-
ties have to be processed within a short time (e.g. due to solidification).
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The sequence of the pulp or steel qualities — the cycles — can be roughly
planned or is known from experience. Since the sales orders and — in the
make-to-order environment — the planned orders are not yet available, with
block planning the resource capacity is reserved for certain characteristic
values of the operations. The length of these blocks are defined by the
planner, often using a reference cycle and adjusted interactively.

8.3.2 Block Definition in the Resource

For block planning a class of the type 400 (R/3: 300 or 023) in APO is re-
quired. This class needs to contain the relevant characteristic or character-
istics and is assigned to the resource master (model independently). Within
R/3 only the characteristics are required, the class can be defined in APO if
no meaningful class can be integrated. The blocks themselves are defined
version dependently, figure 8.9.

Resource  WXX_CDPAR1_XXB1_@01 CDP - Steel Sheets 001
Plng Yersn  BBO 000 - ACTIVE VERSION
General Data | Time-Cont Gapacity |, PP/DS BucketCap. | BxtemalCap. | Downtimes ' BlockFing |

COF Class CBP_COLOUR @

Class Desciiption Coiour

M2 Create Blocks N
E Waintain Blocks Resource WAX_CDPOT_XXO1_061 P CDP - Steel Shests 001
Lacation %01
Flng Yersion 000 - ACTIVE VERSION
Intsrvals | = RefCyele | 2 Block Basis Definit | [ Reguirements | &= Pl Ind. Req

Fig. 8.9. Block Definition in the Resource (APO)

The intervals are the blocks and define the requirements of the resource for
a time interval. The block basis definitions are the identifiers for the re-
quirement of a block. These are either directly or via a reference cycle as-
signed to the intervals as shown in figure 8.10. The use of reference cycles
is common but optional.
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le
h

Block Basis Definition

v

’ Reference Cycle ‘

\ 4
Interval ‘

Fig. 8.10. Entities for the Block Maintenance

| Requirement

The block basis definitions including the requirements and the reference
cycles are resource independent, i.e. they can be used for all resources with
the same class. Figure 8.11 shows the screens for the maintenance of the
rules resp. block basis definition and the reference cycle.

Block Basis Definition
B Intervals k [ RefCyele 2 Block Basis Dafinit k i Requirements k = Pl ind Req. |

Class CBP_COLOUR Colour
@ @ B @ Language EN
Block Basis Definit.
Mo Description Displayed In Caolor
10 RED 02 Red (2)
20 > |AHITE i wahite
30 GREEN 3 Intervals | | RefCycle 2 Block Basis Definit.
40 L LACK >
>
50 BLUE Rumber 20 WHITE
——— Class CBP_COLOUR Colour
Colour WHITE wihite

Reference Cycle

Class CBP_COLOUR Colour

B intervals |2 Refcycle | & BlockBasis Definit. | & Requirements | &

Reference Cyc. 1010 - X< RefCycle 1 e mm
SHEE T m Language  EM

Reference Cycles

‘ Seqguence |Days (L.. Time (Length ... |[Equivalent..|Rel Owerl...\Mumber Description
» ‘ e 1/oo:oe: o 1o RED

| Jeo 2p0:06:99 20 HITE

‘ a0 1i00: 6600 30 GREEM

Fig. 8.11. Block Basis Definition and Reference Cycle (APO)

Requirements
" |8 Reguirements

The blocks are defined by the assignment of the block basis definitions

and/or the reference cycles to the intervals, figure 8.12.
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05 Intervals | |22 Refcyels | & BlockBasis Definit | [ Requirements | 2= Pl Ind Reg. |

Graphical Owverview

= s
Resource = = =
E’ 1 1 1
@ R R O s T e e e = [slelele] = [ elw]
=l (ool ] Insert Reference Cycle
‘{ — Insert Rule
= BER )l [ovemrite v Extend || Move Block
Blocks & "
5 for Block
\ C... From (Day) From (Ti.. | To (Day) To (Time) |Rel. Ove...\Number Description
‘ B3.02.2005|23:59.59 10RED Block Mo
‘ 04,02 20050000 00(05.02.2005/23 .69 .69 2EWHITE From{Date) 07 .02 2005 00:08:00 From (Time)
‘ 06.02 2005 BE:00:00[06.A2. 2605/23:59 59 3HGREEN To (Date) O7.02 2005 23:59:59 To(Time)
‘ 07 .02.200500:00:00/07.02.2005/23:59 .59 10RED To (0ld) Time (Dldy
‘ 08.02 2005 PP:00:00(09.02.2005/23 .69 69 ABELACK Mumber 10 RED
| 09.02 2005 A0:A0:00[10. A2 260523 5958 SAELUE Time Zane | CET
Aftributes
P [Fixed

Additional Block Properties [] Beheduling at Black Limits

[]BlockTalerance
[] Cycle Start
Relative Overload

Fig. 8.12. Block Definition via Intervals (APO)

In the ‘intervals’-view additional properties of the blocks are maintained,
e.g. a fixing of the block, whether the scheduling has to be performed at
the block limits and block tolerances (i.e. how much an activity might ex-
ceed the block limits). The fixing of the block causes that no planning into
the block is allowed and the activities inside the block are not scheduled
any more (though the activities do not have the status ‘fixed’). The block
sizes are changed either by overwriting the dates of the blocks or via drag
and drop in the graphical overview (see figure 8.12). Block planning can
not be used for secondary resources.

e Visualisation of the Blocks in the Planning Board

The blocks are displayed per default as thin lines within the resource. With
a set-get parameter in the user settings (/SAPAPO/CDPS_BLOCK = 1) it is
possible to change the display of the blocks to boxes. The colour of these
lines is defined in the maintenance for the rules resp. block basic defini-
tions.

Resources Chart
A FRAS 0 BRI BRA NEAS (RAD 2RI ORI (A RIS 6RID WRANS BRI
| Il 1 | | 1 1 | | | Il
Resource J040% 1216 000 04 02 12 1620 0004 05 12 16 2000 0407 12 1620 0004 012 16 2000 0407 12 1620 D04 0% 12 16 200 0405 12 16 2 [0+ 07 12 1620 00 040 12 16200 04 05 12 1620 M 0405 12 1620004 0212 16

Wil _COPO1_ | ; N 7 )

Fig. 8.13. Block Planning in the Planning Board (APO)
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With right mouse click on the blocks it is possible to branch into the block
maintenance. An extended block maintenance is possible by calling the
heuristic SAP_CDPBP_03 from the planning board.

Periad fram 07 .02 2005 00:00:88 To 31.12.2037 23:59:48

Maint. Mode TD Productive Time (Delta) 8 | | Changed Blocks Subsequent Blocks
® Extend ® Move All
(L Move () Move Selected Blocks
HiRAENEREREEER S EREE ERTS | Ebinsert Block | FbDete Block
‘E‘ From (Day) |From (Ti.. |Tao (Day) To (Time) |Net Capacit . Delta [ | Committed | Free Capacity [ Utiliza.. Rule __|Rule Description  Fix|R.. Tolera
‘ ‘ 07.02.20...(=f00:00:00 |07.02.2005 [23:59:58 |24.00.00 0,00 24:00:00 0,00 10|RED 1}
08.02.2005 |00:00:00 (02022005 [23:59:53 |24:00:00 0,00 |2:58:59 14:00:01 41,67 40 |BLACK [t}
09.02.2005 |00:00:00 (10.02.2005 [23:59:58 |47:58:59 0,00 |9:58:59 38:00:00 20,83 50 | BLUE 1}
10.02.2005 |23:58:69 [11.02.2008 [23:59:58 |24.00:00 0,00 |2:58:50 14:00:01 41,67 10|RED [t}
‘_‘11 02.2005 |23:58:53 (13.02.2005 (23:59:58 |0:00:02 0,00 0:00:02 0,00 20 WHITE 1}
/_‘13.02.2005 23:59:58 14022005 |23:59:58 |23:59:59 0,00 |17.00:00 6:59:59 70,83 30 | GREEN [t}
‘ ‘14.02.2005 23:569:50 [15.02.2005 |23:59:58 |24:00:00 0,00 24:00:00 0,00 10|RED 1}

Fig. 8.14. Extended Block Planning (APO)

As a prerequisite the heuristic SAP_CDPBP_03 has to be assigned to the
heuristic profile of the planning board.

8.3.3 Activity Valuation

The principle of the block planning functionality is to define requirements
for the blocks on the resource and to valuate the activities. The definition
of the requirements for the blocks is quite independent of the scenario, but
how to valuate the activities depends on the master data (PDS or PPM) and
whether the product is configurable or not. For the use of PPMs the CDP-
configuration scheme is required, for PDS both VC- and CDP-configu-
ration scheme are supported (with APO 4.1).

® Valuation of Activities via Characteristic Propagation in the PPM

For a configurable product we do have a valuation at the demand node
(usually the sales order) which will cause a valuation of the supply node of
the planned order. To propagate the valuation of the output product to the
activity, the activity has to be classified in the characteristic propagation
settings within the PPM and the flag ‘set valuation’ must be set, fig-
ure 8.15. The class of the activity has to contain the characteristic that is
used for block planning. Make sure that the indicator for ‘only rules/ pa-
rameters’ is initial (otherwise the activity will not be valuated).
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Plan W5Q00129101PYO1C0P_STEEL ..
Short Text Steel Sheets

2 ooweriew | L B, | | Detalls of Cornponent
Component {é} P /001000000001
D... |Component Clagsification Qnly RulesiP... \Description | Clags CEP_COLOUR
K [NSD001 281 01 PV C . O steel Sheets[<]| | (B stovaluation | [[B Rules | [[] Standard Regmi]
@ CDP_STEEL BIGSH.. EBF_STEEL CDFiETEEl
mCDF‘_STEEL_COILS JCBP_STEEL [ CDP_STEEL Valuations k Requirernents k Parameters |
&UUWDUDUDUUM pa=N 0010000000
ol (GBP_cOLOUR (L)) [prootooon Prapagation far P/ 001000000001
~ FCharacteri... LSmSour... Data Source Macro
ceP_coLouR[[(([#]s ).- & CBP_COLOUR..

\ g
Fig. 8.15. Valuation of the Activity (APO)

Again it is possible to apply a more complex logic for the propagation us-
ing macros. The rules (the button in the top right area) can be used for the
selection of modes within the activity, e.g. to exclude modes for certain
values of the characteristic. All of these definitions have to be maintained
manually in APO.

If the demand node does not have any valuation — i.e. if the product of
the master output is not CDP-configuration relevant — it is possible to de-
fine a standard valuation for the activity. In this case block planning is not
carried out according to the configuration resp. the valuation of the fin-
ished product but according to the product itself (or to be more precise: the
PPM). For simple cases with fix valuation (i.e. no characteristic propaga-
tion, just standard valuation) it is possible to set these values during the
CIF transfer as described in note 495825.

® Valuation of Activities via Object Dependencies

With the PDS the activity is valuated per default with the characteristic
values of the order resp. the output node if the resource is relevant for
block planning. Neither class assignment nor object dependencies are re-
quired for this. If a more complex logic is required — e.g. to set the value of
the block planning characteristic depending on the value of another charac-
teristic — object dependencies (procedures) have to be used. These object
dependencies must be assigned to the dependency group SAPAPOACT.
This dependency group is used to control that the object dependency is as-
signed to the activity (and not to the operation or the mode, see chapter 5).
As an example the value of the characteristic CBP_COLOUR (which is
used for block planning) for the activity is set to ‘BLACK’ if the value of
the quality for the order is ‘A’:

SSELF.CDP_COLOUR = ‘BLACK’ if $SROOT.CBP_QUALITY = ‘A’.
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The object dependency is assigned to the operation within the routing. The
corresponding PDS has the object dependency assigned to the activity.

Components k Cperations Activities klj Configuration \

Details | Activity Walid From  |Valid To OW;J. ActType |Sethct |Setup Gk Change Mo.| Block Ping |Block PL Class

Fﬂ_@ &[F M [Fa[S]eaHa=x][H]
B

@ |001000000002F |04.02.2005 |31.12.9994 ( g) Produce CBP_COLOUR

hodes k Components ~ Procedures

FSELF.CBP_COLOUR = 'BLACK!
IF CBP_QUALITY EG A

Fig. 8.16. Object Dependencies in the PDS (APO)

If block planning is to be used for non-configurable products, a fix valua-
tion has to be assigned to the operation of the routing in R/3. For this pur-
pose a class of type 018 has to be created and assigned to the operation
(with the path extras = classification = operations within the routing) as
shown in figure 8.17.

Qperation Overy.

Op... |S0p [Woark Center PInt |Co... |Standar... |Description
oet1e XX_CDPOT  XXE1|PPO1 ® Painting

| Joozo o]
Assignments
Class Description Sta..|8. |lc... [itm
» CBP_ROUTING Classification for Block Planning LI |« 18 D
[=]
L [
L0 \ I[][+]
— o o
m ([ Eria 2O BEE Eritry 1 =
Waluas for Class CBP_ROUTING - Object N 50001298 00000001
General |
Characteristic Descripti.. [Value D
olour blue E
[+]

Fig. 8.17. Valuation of the Operation for Non-Configurable Materials (R/3)

The class has to contain the characteristic that is used for block planning.
No additional class transfer to APO is required. However, to transfer the
valuation to APO the method USE_OPERATION_CLASSIFICATION of the
BAdI CUSLNTRTO_ADDIN on R/3-side has to be implemented (by adding
the coding line EV_TRUE = ‘X’.) and activated.

The valuation of the operation is displayed in the PDS with transaction
/SAPAPO/CURTO_SIMU as shown in figure 8.18 in the details of the block
planning indicator.
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Components | Operations  Actiiies |

=) | &|FH] [®a]|B[de@e|=a)H]
Details | Activity Valid From _|valid Ta b, Dep. |Act Type|Sethct [Setup G../Change N Block PIndNBlack PI. Class |
@ |001000000001P[07.02.2005 [31.12.9909 |Produce] | | \ [B JCBF_COLOUR|

Modes | Components ' Block Planning |

|Char.ue5cr\plmn |Characler\slm Value |Va\ue description

[Colour |BLUE [blue

Fig. 8.18. Valuation of the Activity for Non-Configurable Products in the PDS (APO)

Note that the block planning class is the class of the resource in APO and
not the class of the routing in R/3. The block planning settings for the re-
source have to be maintained before integrating the PDS to APO.

Per default only the activities of the type ‘production’ are valuated. If it
is required to valuate the set-up activities as well, this must be done via
BAdI. For this purpose the method BLOCK_PLANNING_RELEVANCE of
the BAdI /SSAPAPO/CURTO_CREATE has to be implemented.

8.3.3 Block Planning Functions

Block planning was originally developed for the need of the mill industries
but is used by other industries as well — both for configurable and for non-
configurable products. Note 528189 describes the block planning specific
scheduling options (planning at the block limits, fixing of blocks) and
gives additional information about the properties and limitations.

8.3.4 Assembly Planning Based on Block Definitions

Usually the production strategy in the mill industries is only make-to-order
for the finished product and make-to-stock for the key assembly groups.
The planning for the assembly groups might be performed consumption
based or via forecast. The functionality described in this chapter offers a
help for the generation of the forecast.

The generation of forecasts based on the block definitions in block plan-
ning makes only sense if the input material is neither configurable nor sub-
ject to planning relevant batch characteristics. The forecast is generated for
the input material of the products which use the block planning. The basis
for this is the PDS resp. the PPM of the product which is produced on the
resource. Fither one product per resource or one product per block is
specified to provide the relation between productive time and base quan-
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tity. This specification is maintained in the ‘planned independent require-
ment’-view of the block definitions within the resource, figure 8.19.

Resource WXX_CDPAZ_XX01_BO1 P CDP - Block Planning 2
Location  £X@1
Plng Yersion 000 - ACTIVE VERSION

ntervals erCycle iils asis Defing efuirements ] il e
2 Interval Ref Cycl 22 Block Basis Definit [ Requi ts ' & PLInd.R

Generate Planning

Per Resource (Default Value)

Productive tirne 3600000 Second has an equivalent of 1 Kilogram

Product COP_PAPER_REEL
Productive Tirme 3. 600, 008 5 Unitfor Productive Time
Equivalent 1,000 KB Base Unit of Measure for Equivalent

ENENER Clear Row

PorBlock Bacic Definition

Mo Descr. |Product Prod. Time U |Conversion
(Ll RED s
20 HITE =

Fig. 8.19. Settings for the Forecast Generation Within the Block of the Resource (APO)

The quantity for the forecast is calculated using the PDS resp. PPM of the
specified product. Note that in the PDS selection conditions resp. in the
PPM rules have to exist for all the requirement values of the blocks else
the forecast generation terminates with an error. For example, if one block
has a requirement that includes ‘RED’ and ‘ORANGE’, both for ‘RED’ and
‘ORANGE’ selection conditions resp. rules have to exist. The forecast gen-
eration itself is called with the transaction /SAPAPO/BLRGO1. Figure 8.20

shows the result screen.

Requirements Generation from Blocks

@
Selection Screen
Flanning Version oo
Resource Wix_COPAZ* to [
Location o to
Qption
(' DisplayiDelete Requirements
@ Re-Generate Requirements
\ 4
Newly Gnerated or Non-Deletable Requirements
Resource “ Location “| Product ] Total Quantity| BUn| Regmt Date™| Time Block Mo
WixK_CDPO2_Xx01_001 e K01 CDP_PAPER_PULPO1 24-|KG (19.02.2005 |23:58:50 20
24-|KG |23.02.2005 |23:59:59 20
CDP_PAPER_PULPOZ 4% |KG (17.02.2005 |00:00:00 10
24-|KG (220220058 (235959 10
CDP_PAPER_FULPD3 24-|KG (21.02.2005 |23:59:59 40
45 |KG (24.02.2005 |23:58:50 40

Fig. 8.20. Forecast Generation from Blocks (APO)
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The forecast generation does not support any characteristics. Though it is
possible to enhance the forecast with characteristics using the BAdI
/SAPAPO/BLRG_BADI_EX, the forecast consumption for dependent de-
mand does not consider characteristics in any way.

8.4 Goods Receipt with Batch Characteristics

If a batch class is assigned to the material master and the checkbox for
batch management in the ‘work scheduling’-view is selected, batch num-
bers are created for each goods receipt and the valuation of the batch is re-
quested via pop-up as shown in figure 8.21.

Movermnent type 561 Gl entry of st bals

Iterms

Item Material Quantity UnE SLoc Batch Re Plnt
1 CDP_BACON 3 noaz2 xxm Automated Batch Number
2 XX01 / Assignment
Object
Material COP_BLeON Bacon
Pop-Up Batch
Class Type 2 Batch

‘alues for Class CBP_QUALITY - Object COP_BACORN 0000000274

General ‘

Manual Characteristic Value Assignment - T—T———
i w3t == 1) (K] ()

—
\< Quality nood quality

Fig. 8.21. Batch Valuation at Goods Receipt (R/3)

The batches and their valuations are transferred to APO (if the transfer of
batches is active in the CIF model) as shown in the product view in fig-
ure 8.22.

COP_BACOM in #5201 (Make-to-stock)
\ MvaillRgmi  |AvaillRe  |Category  |ReceiptRgmi Elemt  |Rec/Re |Confir  (Surplu (@ |G |P (G [N M
‘ 26.01.2005/156:27:459|5tock OOBBEAEZET /O002/CC 10 10 0| & |
‘ 26.01.2005/16:27: 49 5tock OOBBOAB2EE 0002/ G0 10 10 0|
‘ 26.01.2005(156:27:459/5tock OOEREEA2TE/ 0002/ GO 3 & 0] (
‘ 26.01.2005(15:27:459/5tock OOBRREB266 /0002 /G0 10 10 o

Product CDP_BACON Bacoh
Lacation 1xe1
Class CBP_OUALITY Quality
Quality B good quality

Fig. 8.22. Batches with Characteristics in APO
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For the use of batch characteristics in APO the CDP-configuration rele-
vance is mandatory.

The ‘version’-view of the product view provides a more detailed over-
view about the batches and their valuations, figure 8.23.

Elements k Periods k Guantities k Stock “ersions k Fegging Overview k Product Master

NEEEERIEEFREFEERIEER

7wersions (hatches) exist-Class Parguet Flooring Assigned

“Wersion Quality Brighthess Cl. Status| OrigSystern (Del. Flag| DaterTime Created |Changed
0000000279) very good quality | BRIGHT (o] TAO0CLNTOY0 10.02.2005 16:03:59
0000000280| very good quality DARK Q TA0CLNTOS0 10.02.200516:05:15
O0ooooo02a1 goad guality BRIGHT 4] TA0CLNTOS0 10.02.200516:05:15
noooooo2az goad guality DARK (o] TA0CLNTOS0 10.02.200516:05:15
0000000283 very good quality | BRIGHT [4] TA0CLNTOS0 11.02.200516:16:41
0000000284  good guality BRIGHT [o] TAO0CLNTOS0 11.02.2005 16:16:41
0000000285 good guality DARK 2] TA0CLNTOS0 11.02.200516:16:41

Fig. 8.23. Version View of the Product View (APO)

® Deactivation of Batches

Since batches are a different entity than inventory and the batches still ex-
ist even when the inventory has been issued long ago, it is necessary to de-
activate batches that are not needed any more with the report RVBDEACT
(or to archive the batches in R/3) in order to ensure system performance.



9 Planning with Shelf Life

9.1 Scenario Description

9.1.1 Process Chain

The planning with shelf life is mainly relevant for industries with perish-
able products and a make-to-stock production — e.g. foods and pharma. In
these cases planning has to ensure that the products still have a certain
shelf life at their demand date.

R/3-SD APO-DP APO-ATP APO-PP/DS

Demand Planning

Production

Forecast Rell » Production Planning

Exception Handling
for Shelf Life

Detailed Scheduling

Sales Order Taking

Sales Order Entry

Planned Orders

Production Execution

v ¥
[ ' ) ATP Check
Batch Selection (wlo Shelf Life) —[ GR as Batch )

Save Sales Order |«

!

Fig. 9.1. Process Chain for Planning with Shelf Life
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Since shelf life planning in APO is limited to the locationproduct-level, in
a straightforward model the shelf life limitations will be lost with each
production step and each stock transfer. Nevertheless it is often possible to
limit the shelf life planning problem to one critical locationproduct and use
customer reports to identify possible problems on other levels and treat
these as exceptions. In the following we assume that the shelf life problem
for planning is limited to one locationproduct only. Figure 9.1 shows a
sample process for the shelf life scenario.

Demand planning is performed assuming that the shelf life requirements
will be met — i.e. without any consideration of the shelf life. The main spe-
cific of the process is that the shelf life restrictions are considered in pro-
duction planning and scheduling. The sales order might transfer a customer
specific shelf life requirement, but the shelf life is not considered in the
ATP check.

® ATP Check

It is not possible with standard ATP methods to take the shelf life informa-
tion into account for the ATP check — neither with the ATP time series nor
with the ATP check within the pegging network (the setting ‘characteristic
evaluation’ in the check mode).

A possible solution on customer project basis might be to enhance the
ABAP class for CTP and to perform the ATP check within the pegging
network. Other ATP functions as ‘full delivery’ might violate the con-
straints nevertheless.

e Alternative Approach: Reporting

In some cases the problem of expiring inventories can be solved as well by
a report to list the batches which are expired or will expire soon. If the
shelf life is long compared to the planning horizon, this approach should
be considered as an alternative.

9.1.2 System Configuration Determinants

The prerequisite for the use of shelf life are batch characteristics (type 023)
in R/3. The shelf life functionality does not require any configuration rele-
vance for the product. Therefore this scenario is independent of the con-
figuration scheme, but shelf life planning is not compatible with the VC-
configuration relevance (i.e. if the VC-configuration scheme is used, the
product must not be configurable). The indicator for shelf life planning has
to be set in the product master as well.
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Shelf life planning is usually only applied in a make-to-stock environment,
though it would be technically possible to use it with a make-to-order
strategy as well. The shelf life functionality is independent of the master
data object — i.e. both the PDS and the PPM can be used.

Requirements Class . :
Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) vC PDS
Required / Supported
Supported but Unusual
Not Supported

Fig. 9.2. Determinants for Shelf Life Planning

9.1.3 Shelf Life Settings in the Material Master

In the material master the indicator for batch management has to be set and
the shelf life data in the ‘plant data / storage 1’ view needs to be main-
tained.

Shelf lifa data R/3: Plant Data/ Storage 1-View
hiax. storage period Time unit

Min. rem. shelf life Total shelf life @

Feriod ind. for SLED ] Rounding rule SLED

Storage percentage

General Data Other
hiaterial Group a6 Transp. Graup 00e1 SDP Relevance
EANIUPC

Frod.Hierarchy Shelf Life
EAMILIPC V| PIng with Shelf Life
O L Frn v
~
Shelf Life 30,08
hMeasurements and Wisights

Maturation Tirme

Gross Weight 1 K&
vaolume 0,008 Red.Min.Sh.Lifs 10,08
APO: Properties-View Stacking Factor Reg.Max 5h.Life

(Location Independent)

Fig. 9.3. Material Master Settings for Shelf Life

The value for the total shelf life is transferred from the R/3 material master
to the APO product master and triggers the setting for ‘planning with shelf
life’. Note that this information is location independent in APO. The re-
quired minimum shelf life and — if needed — the required maximum shelf
life have to be maintained manually resp. via user-exit.
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Since APO 4.0 it is possible to plan with location dependent shelf life data
as well. The flag ‘planning with shelf life’ triggers that shelf life data is
displayed on the location dependent demand view of the product, fig-
ure 9.4.

Location-Dependent Shelf Life
[ 8helf LifeiLoc) Loc. Shelf Life Min. Shelf Life
Loc. Matur.Time Ifax. Shelf Life

Fig. 9.4. Location Dependent Shelf Life in the ‘Demand’-View of the Product Master

Additionally the classes and characteristics for shelf life have to be as-
signed to the material master in R/3, see chapter 9.3. The assignment is
neither required in APO nor is it transferred to the product master.

Characteristics are only required for the integration of the batch infor-
mation from R/3. Apart from this the shelf life planning is not based on
characteristics (neither technically nor in display — the shelf life informa-
tion is stored differently in live cache and the products are not configura-
tion relevant, though a batch class is assigned in R/3.

9.2 Shelf Life Functionality

Especially in foods industries, but in other businesses as well (pharmaceu-
tical industries for instance) shelf life is an issue which needs to be consid-
ered in planning. The shelf life functionality in APO covers two aspects of
this, the shelf life itself (i.e. the expiration) and the maturity. This informa-
tion is used in pegging, where the shelf life and the maturity of a supply
element are checked with the required shelf life and — optionally — with the
required maximum shelf life of a demand element. Figure 9.5 illustrates
this logic. The additional constraints for pegging defined by the shelf life
function are

Rqgmt. Date > Avail. Date + Maturity O9.1)
Rgmt. Date + Req. Max Shelf Life > Avail. Date + Shelf Life 9.2)

Rgmt. Date + Req. Min Shelf Life < Avail. Date + Shelf Life 9.3)

In the first case in figure 9.5 the constraint in formula 9.1 (and 9.2) is vio-
lated, in case 2 constraint 9.2 and in case 4 constraint 9.3.
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@ Req. Min. Req. Max.
Order Shelf Life Shelf Life

L 2 —V

A
i Order | Maturity Shelf Life - >
Time

@ Req. Min. Req. Max.
Order Shelf Life Shelf Life

L 2 —v v

A
* Order | maturity Shelf Life - >
Time

@ Req. Min. Req. Max.
Order Shelf Life Shelf Life
| J

<

>

>

peggnd v v
A A
\
Maturity Shelf Life Ee—
Time
@ Req. Min. Req. Max.
Order Shelf Life Shelf Life
L 2 —v v

>

A
Pt Order | Maturity Shelf Life - >
Time

Fig. 9.5. Shelf Life Dates

Shelf life is activated by setting the according flag in the ‘attributes’ view
of the product master. The durations for maturity, shelf life, required shelf
life and required maximum shelf life are maintained in the ‘attributes’
view as described in 9.1.3.

The information regarding shelf life is displayed in the product view, if
shelf life is activated. Figure 9.6 shows the product view for an example as
in figure 9.5.

Receipt ‘ Maturity ‘ Shelf Life

Requirement ‘ Required Min. Shelf Life ‘ Required Max. Shelf Life

b ¥

Rutsiavail. date |Rgtsfav... |Category Receiptirgmt. elemt. Recissue gty |Surplusishaorfall|Qty alert |MtyReq. 8LDate |RegMaxSLDate
26.04.2003 23:59:59 End of production..

30042003 22:00:80P10rd . (F) [33562 108 756 10.05.2003 29 .06 . 2003
05 . 062003 12:00:B0[FC reg 25- 25- 04 062003 14 .06 2003
15.05.2003 12:00:00FC req 25- 25- 14.06.2003 24062003
30.05.2003 12:00:00FC reg 25- o 29.06.2003 09.87 . 2003
15 062003 12:00:B0[FC reg 25- 26- 16072003 2607 2003

Fig. 9.6. Display of Shelf Life Information in Product View (APO)
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The difference between shelf life and a maximum pegging constraint is
that the goods receipt date of the batches is taken into account, i.e. the ma-
turity and the shelf life are adjusted with proceeding time, figure 9.7.

! Time 1 Req. Min. | Time 2 Req. Min.
! Order Shelf Life H Shelf Life
1 H y

Fig. 9.7. Adjustment of the Shelf Life with Time

>
>

9.3 Characteristics for Shelf Life

Characteristics and object dependencies are mainly required to store the
shelf life and the maturity of batches. A second usage is the transfer of cus-
tomer specific required shelf life.

® Characteristics and Classes for Shelf Life
For shelf life a class of type 023 is required. As described in the notes
391018 and 751392 this class should contain the following standard charac-
teristics

e LOBM_VERAB

e LOBM_VFDAT

e LOBM_HSDAT.
The characteristic LOBM_HSDAT has to be created according to note
394229 as shown in figure 9.8 (for R/3 4.7 create only the characteristic
and do not carry out any of the other actions).

Characteristic LOBH_HSDAT \:l:l:l:lj

Change Mumber

Valld Fram 14.12.2004

Bagicdata | Descriptions | Values " Addnl data | Restrictions |

Reference to Tahle Field

Table nams HEH Field name HSDAT

Tahle allocations

Table name Field name
MCH1 HSDAT
MCHA HSDAT

Fig. 9.8. Create Characteristic LOBM_HSDAT (R/3)
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Additionally the new characteristics

e LOBM_APO_SL_MIN: Min. shelf life/maturity in sec., type NUM 15,3

e LOBM_APO_SL_MAX: Max. shelf life/maturity in sec., type NUM 15,3

e LOBM_APO_SL_UTC: Reference time stamp, type NUM 15,0.
have to be created and assigned to the class. These characteristics should
have the flag ‘not ready for input’ and ‘no display’. The naming conven-
tion of the new characteristics is essential. These characteristics are either
explicitely created or with the report Z ADD_LOBM_APO_SL_CHARS as
in note 602174. After the report has run, the characteristics have to be up-
dated from client 000 with transaction BMSM.

If configured materials are used together with shelf life, additionally the
characteristics SL_MIN_DAYS, SL_MIN DAYS2, SL_MAX DAYS and
SL_MAX_DAYS?2 have to be created and assigned to the variant configura-
tion class (type 300) to transfer the shelf life requirements as explained in
note 391018. Only the new characteristics have to be transferred to APO,
e.g. by assigning the organisational area only to the new characteristics
only as shown in figure 9.9.

Class X%_GHELF_LIFE ...E
Class type 623 Batch
Change Number
Walid frarm 16.12.2004 Walidity
Basic data | Keywords — Char | Teds |
|_ Characteristic Description Data [N |D. |Unit R |Org. Areas

LOBM_APO_SL_MIN hin shelf lifefmaturity in .. WNUM | 15
| LOBM_APD_SL_MAX Mazx shelf lifefmaturity in . NUM | 15
LOBM_APO_SL_UTC Reference tirme stamp of JMUM | 15
| LOBM_YERAB wvailability date DATE | 10
LOBM_VFDAT Expiration date, shelflie [DATE | 10

| LOBM_HSDAT Date when hatch was pr..|DATE | 10

(|
or
12

olo|lo|o|w w

Fig. 9.9. Class for Shelf Life (R/3)

For some of the characteristics object dependencies are required as de-
scribed in note 391018. These are created either interactively or with trans-
action BMSM as well — provided that no object dependencies exist already.
The old object dependencies are deleted either manually or with the report
Z_DEL_SL_OBJECT_DEPS as described in note 604757.

e Transfer of Characteristics and Classes to APO

Different from the other cases, the characteristics LOBM_APO_SL_MIN,
LOBM_APO_SL._MAX and LOBM_APO_SL_UTC are only assigned to the
class type 230 in APO and not to the class type 400 (nor is it possible to
assign these characteristics to the class type 400). Differing from R/3, no
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class is assigned to the product and the configuration relevance indicator is
set to ‘not relevant for configuration’.

Make sure that the indicator for material configuration is not set in the
‘basic data 2’-view (unless configuration is used for another purpose — in
this case the VC-configuration scheme is not compatible with the shelf life
functionality).

® Characteristic Customising in APO

For the display of the shelf life relevant data of the batches it is necessary
that the organisational area of the characteristics LOBM_APO_SL_MIN,
LOBM_APO_SL_MAX and LOBM_APO_SL_UTC is assigned to the class
types 230 (all organisational areas should be maintained in APO). This as-
signment is possible with transaction O1CL analogous as described in
chapter 3 and shown in figure 9.10.

Dialog Structure
7 &9 Ohjact Table
= [dClass Types

(I Objects
(I Class Status
(1 Organizational Ar
I Text Tynes
(I Classification Stz
CIFunctionsiFilters

_|Table Tabls text
/SAPAPO/DM_STCK
[SAPAPD/MATKEY Material

/BAPAPO/RES_HEAD Resource

/SAPAPO/THCOTCOR Master Data Regmts CDP (PPM)
/SAPAPO/THCETCOY M. Data Waluations COP (PPM)
JGAPAPO/TMCETRL Block Flanning
[BAPAPO/VERSKEY ersion

AENR Change master record

Organizational Areas

g |Class Type|0rg area|0rgamzatmnal area
| e k

Fig. 9.10. Assignment of Organisational Areas to Class Type for Batches (APO)

® Re-Evaluation of Batches

If batches already exist before the configuration of the shelf life settings
(resp. before the change of the classes), the batches need to be re-
evaluated. This is possible with the report ZVBRELB as described in note
78235.

9.4 Customer Specific Shelf Life Requirements

Without batch selection the ‘minimum required shelf life date’ is calcu-
lated as the confirmed date plus the required minimum shelf life as main-
tained in the product master.

The batch selection is an optional step and only necessary if customer
specific required minimum shelf life exist or if the shelf life of the batches
has to be checked for the deliveries. For the maintenance of a customer
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specific required shelf life value the class SHELF_LIFE_SEL of the type
023 for batches has to be created additionally as described in note 483576,
figure 9.11.

SHELF_LIFESEL $el | L[ )

23

ez [ vy |

Characteristic Descrigtion Data..|N... |D... U... |Re... [Org. Areas |
e e — iz

LOBM_RLZ Remaining shelf life for batch MLIR 4, 0d

LOBH_LFDAT Batch determin. delivery date DaTE | 10/ 0 =

LOBH_WFDAT Expiration date, shelf life DATE | 10/ 0 =

Fig. 9.11. Class SHELF_LIFE_SEL for the Calculation of the Required Shelf Life (R/3)

It is not required to assign the class to the material, nor must any of these
characteristics be transferred to APO.

For the dependencies the function LOBM_UBD and the object depend-
encies LOBM_UBD have to be created as described in note 33396. The
function is created with transaction CU65 and shown in figure 9.12:

Characteristic IInEut Earameters Degcription

LOBM_LFDAT [v] Batch determin. delivery date
=uDBM_RLE [v] Rermaining shelflife for hatch

LOBM_VYFDAT (] Expiration date, shelf life

——
| Characteristic: ||)a| assignment alt. || Descriptions.. || Administrative data...

LOBM_UBD Cale. of minimum to be selected

Basic Data

Status 1 Released
Group

Autharization

Function Module

Status Aty Function Module
Source Code LLOBMUB1

LastChanged By — SAP

Changed On 05.11.1997

Fig. 9.12. Object Dependency for the Transfer of Customer Specific Requirements (R/3)
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The object dependency itself is created with transaction CUO1 and has to
contain the coding as shown in figure 9.13.

Dependency editor
Gy oD

Dependency LOBM_LBD SCE Format
General Data

Description LOBM: Calculation of SLED Documentation
Status 1 Released
Dependency Group

Maintenance Auth

Action LOBM_UBD LOBM: Calculation of SLED

Dependency Type e e e e s e e e e T A L R T
() Precondition @) Action BOA010 | $SELF . LOBM_LFDAT = LOBM_MBDAT
() 8election conditian () Procedure 000020 IF LOBM_LFDAT < LOBM_MBDAT,

Boenzg | *

BAAO4A | FUNGTION LOBM_UBD (LOBM_LFDAT = LOBM_LFDAT,

00A050 LOBM_RLZ = LOBM_RLZ,

[ae]:Telide) LOBM_YFDAT = $SELF.LOBM_YFDAT)

ooy IF LOBM_LFDAT SPECIFIED

ooeogn | *

Fig. 9.13. Object Dependency LOBM_UBD (R/3)

For the assignment of the object dependency LOBM_UBD to the character-
istic LOBM_RLZ it is necessary to execute the transaction BMSM. The re-

sult can be checked in transaction CT04 for the maintenance of characteris-
tics, figure 9.14.

Assighments

| |Enrt |Hltnsh|p ‘Descrlptmn |Dep Type
| | Jroes ven LLoBM: Calzulation of SLED [petion

Characteristic LOBH_RLZ EEE

Change Number

valid From 17.12.2004

Basic data | Descriptions | Values | Addnidata | Restrictions |

Basic data

Desgcription Remaining shelf life far batch

Chars Group =
Status 1 Released b}

AuthGrp

Fig. 9.14. Assignment of Object Dependency to Characteristic (R/3)

The search strategy is created for the strategy type SDO1 with the key cus-

tomer and material as described in chapter 5. The class SHELF_LIFE_SEL
is assigned, figure 9.15.
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Assignrnents

Class Description Sta...|S.Ic... [Itm
SHELF_LIFE_SEL Selektionsklasse Shelf_life ][ |e#po

oo | inlD]

il = il et N = 1 A =3 [ S =

m
=
s

“alues for Class SHELF_LIFE_SEL - Object $$00000001

General |

Characteristic Desctiption value
Rernaining shelflife for batch |13 d
Expiration date, shelf life

B

Fig. 9.15. Search Strategy for the Transfer of Customer Specific Requirements (R/3)

The value for the characteristic LOBM_RLZ (remaining shelf life for batch)
represents the customer specific shelf life requirement. If the configuration
is done correctly, the required minimum expiration date is calculated and
stored in the sales order as shown in figure 9.16.

All iterns
Iterm Material Order quantity  |SU
1@8/C0DP_CHEESE 1fC b
Batch Detennination 5D: Select Baiches
1 copy & Classification.. B3 Strategyanalvsis | By Loo.. B Availabilty
. Sold-to pal TATPYSE3 HATPWE3 DE
[J[][ . £
B ERRAETIE S 5 Waterial CDP_CHEESE Chesse

Plant nxe Werk Hamburg

Requiremts Date  27.12.2004 Strategy info
Requirement Oty 1,800 8T —
Open guantity 1,880 PG Selection criteria.. )

ction criteria: Origin str

Characteristic Description Characteristic walue
LOBM_RLZ Remaining shelf 1ife for batc |13 o

LOBM_LFDAT Batch determin. delivery date |28 12 2004
LOBM_NFDAT Expiration date, shelf 1ife 18.01. 2005

Fig. 9.16. Calculation of the Customer Specific Minimum Expiration Date (APO)

To transfer the required shelf life date to APO the user exit CIFSLS03 has
to be activated (transaction SMOD) with the example coding as provided in
note 483576, figure 9.17.
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Enhancement CIFSLEE3
B2 MiorReset

Ohject components
@ Attributes ;
- Enhancement / User-Exit CIFSLS03
o zomponents
() Documentation Function module exits
\ Function module Short Text
|650 Display q |f Changy § EXIT_SAPLCSLS 002 Customer Exit Immediately Before Dispatching Sa..

Function module EXIT_SAPLCSLS_002 Active
Attributes | Import | Export | Changing k Tables | Ex
Include ZXCIFU16

SORID e LR @lad

* For each sales document create one entry in
* characteristics table CT_CCYW ENDFUNCTION
* if corresponding batch search strategy found.

Function Module EXIT_SAPLSLS_002

Fig. 9.17. User-Exit CIFSLSO03 for the Transfer of the Required Shelf Life (R/3)

Additionally the user-exit has to be assigned to a customer project with
transaction CMOD and the project has to be activated.

9.5 Production Planning and Scheduling with Shelf Life

Neither the sales order nor the forecast nor the planned or production or-
ders have classes or characteristics assigned. Figure 9.18 shows the prod-
uct view for a product with shelf life.

CDP_CHEESE in ¥x01 iMake-to-stock)

AvaillRamt ...|AvailiRe... |(Category  |ReceiptiRgmt. Elemt ReciF... |Confir..[avail. .. |Surpl... |P.|C.[M. M. |MtyReq. SLDate RegMaxSLDate
15.12.2004/80:00:00/5tock 0000800275 /0082/ 00 10 10 10 a_| | 14.081.2005
15.12.2004/23:59:59 SMP Product Hordizon

17.12.2004/16:00: 00 Prd0rd (C) BO0E3205 40 @ 50 a &=l | 16.01.2005
20.12.2004/00: 0080 FC reg £1/6855 50- £} a | ~l| PBo.12.2004 06, 05, 2832
20 12.2004[23:59:58P10rd. (F)[33221 10 ] 18 5 [@OO | 19812005
26.12.2004/23:00:005ales0rder [10871/000010/1 L [} 5 a | [ 05.01.2005 rETT
26.12.2004/23:00:00/5ales0rder [106071/000010/2 a & 5 a —l 05.01.2005 13.05.§032
03.02.20085/23:59:59 FP/D5 Horizon

Required Shelf Life of Requirement < Shelf Life of Receipt

Fig. 9.18. Product View for Shelf Life (APO)

Note that the indicator for ‘planning with shelf life’ triggers the inclusion
of the columns ‘minimum required shelf life date’ and ‘required maximum
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shelf life date’ into the product view. The ‘minimum required shelf life
date’ of the requirement has to be before the ‘required maximum shelf life
date’ of the receipt to be shelf life compliant.

® Production Planning

Another impact of the shelf life design, since it is related to the pegging
area (i.e. one locationproduct), is that shelf life is not propagated, if the lo-
cationproduct is processed in production or transported to another location.
To consider the shelf life restrictions in production planning, the heuristic
SAP_PP_SLO001 has to be applied. This heuristic is a variant of the heuristic
SAP_PP_002 as shown in figure 9.19.

Heuristic SHP_PP_sLOA1 Planning of Std Lots with Shelf Life

Algorithm FSAPAPOMHEU_PLAN_STANDARDLOTS &

Basic Setings | LoiSizes | Stratey |

ket Reqguirements Calculation
Procedure Avoid Surpluses
Gro 1 Reguirements

< 7] Plan with ShelfLife

ages Outside the PPIDS Horizon

Fig. 9.19. Production Planning Heuristic SAP_PP_SL001 (APO)

Shelf life alerts are only calculated, if the flag for shelf life is set in the
product master.

Though the SNP optimiser considers shelf life with some restrictions
according to note 579556, its use is rather the exception. Since none of the
other SNP functions support shelf life, it will be extremely difficult to in-
terpret the result. The restriction that shelf life is limited to the location-
product level remains for the SNP optimiser as well.

e PP/DS Optimisation

If the pegging relationship exists before calling the optimiser, the optimiser
considers the pegging constraints. If no pegging exists, the optimiser ig-
nores the shelf life constraints (i.e. the ‘pegging’ by the optimiser does not
take shelf life into account).

9.6 Goods Receipt with Shelf Life Characteristics

At the goods receipt the production date has to be maintained to provide
the shelf life information for the batch, figure 9.20.
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Movement Type 561 Glentry of st hals
Material CDP_CHEESE Cheese Goods Receipt
Quaritity in
Unit of Entry 10 FC Plant ne Stor. Loc Goez
Bateh B0A0BAAZTS

Account Assignment
Amt (Loc. Croy)
Mo, Containers Prod. DYExp. Dt

Text

15 12 2oa4 )iI(14 61 26005

Manual Entry

~——— Proposal

Batch Valuation

alues for Class X _SHELF_LIFE - Ohject CDP_CHEESE

0000000275

General |

Characteristic Descripti

Walue

Wyailability date

00.00 0000

Expiration date, shelf life

14.01.2005

Date when batch was pr..

15.12.2004

Fig. 9.20. Goods Receipt for Batches with Shelf Life (R/3)

The expiration date is calculated from the ‘total shelf life’-value in the ma-
terial master. This date is a proposal which can be overruled.

9.7 Shelf Life Alerts

To support the planning with shelf life there are specific alert types for
shelf life within the PP/DS alert profile. Figure 9.21 shows these alert

types.

Fig. 9.21. Alert Profile for Shelf Life Planning (APO)

Application-Specific Alert Profile
Planning Yersion noo 000 - ACTIVE VERSION ’E Save PR/DS Alert Profile ‘
i} Delete PRIDS Alert Profile ‘
> ATP @ PRDS | & MSP | O TLB | OowMl | (O 8SDR | Oove | O Foreeast | O ICHMI
FPIDS Alert Prof. RA_SL A Bhelf Life [2]
_SelenlAlenTypes zl
@Se\ectmen'rypes |Se|ect\on|DP|Threshold Walue ..|0F'| (i | [ |
7 & Shalf Lifs Alerts (=] ™
Maturation time not completed (requirement) (] Variance in hours = | 0,00 || 0,00 H 0,00 | [
Maturation time not completed (receipt) (] Variance in hours = | 0,00 || 0,00 H 0,00 |
Shelf life too short (requirement) Variance in hours = | 0,00 || 2400 H 48,00 |
Shelf life too short (receipf) O Variance in hours = | 0,00 || 12,00 H 36,00 |
Shelf life too long (reguirement) O Wariance in hours = | 0,00 || 0,00 H 0,00 | z
Shelf life too long (receipt) O Variance in hours = 0,00 H 0,00 || 0,00
Receipt without peaging relationship with expiration dz Rermaining shelf| . = ‘ 0,00 H 0,00 || 0,00

The alert types ‘maturation time not completed’, ‘shelf life too short’ and
‘shelf life too long’ indicate a violation of the pegging constraints. These
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kinds of violations are of course only possible when fix pegging is used.
Depending whether requirements or receipts are chosen, the alert monitor
will list the requirement or the receipt element. The alert type ‘receipt
without pegging relationship with expiration date’ indicates that a receipt
element is not pegged — probably due to incompatible shelf life properties.
Figure 9.22 shows a planning situation and the resulting alerts.

COP_CHEESE in }{01 (Make-to-stock)

AvailiRgmt .. | AvailiRe... |(Categary ReceiptRgmt. Elemt. Rec/R.. |[Confir.. Avail. Q..[Surplu... |Qfy...|Dat.|P.|C. /N Miy/Req. 5... |RegMaxsL..
15.12.2004|00:00 B8 Stock 0ODEROE27H/0802/CC 10 18 18 B = 14.01.2005
17.12.200416:00 . 00Prd0rd (C) BO003205 40 o 50 a_ 72| B 16.01.2005
20.12.2004|23:53 59P10rd. (F) 33221 10 o =1} 18 ] ] 19.01 . 2005
20.12.2004(23:00  00/5alesOrder 10085/ 00081041 10- £l =) B % 11.01.2005|16.05 . 2832
01.02.2005/23:59:59 SNP Pracuct Horizon 1
ne D2 200512:00 BO[P10rd. (F) 33818 10 i %) [N = 1803 2R05
01.03.2005(12:00:0AFC reg 50- o 18 B '| ‘wj 11.03.2005|16.07 . 2832
Shelf Life Alerts (4 Alerts)
Stat | Priority| Description Order Cat Var.inh
1|8helflife too short (requirement) Forecast FA | 1.28200
1 |Shelf life too short {receipf) Manufacturing Ord. BO003205 {In-House) [AC | 1.292 00
2|Shelf life too short (receipf) Flanned Crder 33819 (In-House) A 2400
1 |Receiptwithout pegding relationship with expiration date Flanned Order 33221 {In-House) A 0,00 e

Fig. 9.22. Shelf Life Alerts (APO)

The flag for planning with shelf life in the product master is a prerequisite
for the generation of shelf life alerts.




10 Sales Order Oriented Planning

10.1 Scenario Description

10.1.1 Process Chain

Many companies use neither a pure make-to-order nor a pure make-to-
stock strategy but a mixture — either by using lot sizes for a make-to-order
production or by planning for customers (with commitments to the cus-
tomers) in a make-to-stock production. The idea of this scenario is to com-
bine the advantage of the make-to-stock production (e.g. the consideration
of inventories) with the planning without final assembly (production is
only triggered if sales orders are available) and a requirements planning for
individual customers.

Save Sales Order |¢—

R/3-SD APO-ATP APO-DP APO-PP/DS
Sales Order Taking Demand Planning
4’[ ATP ] [Coniﬁli?)fizr:,vgr;oup] Production

Forecast Consumption
n Descriptive Characteristic Level

» Forecast Adjustment

» Production Planning

Detailed Scheduling

Order Conversion if
Pegged to Sales Ordey

Fig. 10.1. Process Chain for Sales Order Oriented Planning
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The scenario for sales order oriented planning contains three building
blocks which differ from a typical make-to-stock scenario:
¢ Forecast consumption on customer or customer group level,
¢ adjustment of the forecast and the planned orders in the short term ac-
cording to the sales order demand and
¢ planned order conversion depending on existing sales order require-
ments.

® Demand Planning and Forecast Consumption

Demand planning is performed on multiple levels — one of them is usually
the customer or customer group level. The consumption of the forecast
however does not take this level into account unless descriptive character-
istics are used.

In many cases the forecast consumption on location and product level is
sufficient or even desired because deviances can be levelled this way. The
business assumption for using the forecast consumption on customer level
is that if one customer exceeds the forecast, the other customers will still
place sales orders for their planned demand.

® Sales Order Entry and ATP Check

For the use of descriptive characteristics in APO neither characteristics nor
classes are required in R/3. Therefore no characteristic value assignment
takes place during sales order taking. There are no functional restrictions
for the ATP check in this scenario — a simple product check would be the
most straightforward choice.

e Forecast Adjustment

In the short term horizon the forecast is reduced and the planned orders are
adjusted as well in order not to block the resource capacity. The motivation
for this step is the assumption that no more sales orders will be placed for
this horizon. This is an optional step, and whether the assumption is ap-
propriate or not depends on the individual case.

® Production Planning and Order Conversion

For production planning and detailed scheduling there are no peculiarities.
The production — i.e. the planned order conversion into a production order
—is however only triggered if the planned order is pegged to a sales order.

® Sales Order Oriented Planning for Make-to-Order
It is also possible to apply this process for a make-to-order strategy. This
might be favourable if no pure make-to-order is used. An example for this
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is pharmaceutical production where the difference between many finished
products lies mainly in the package and neither having inventory nor re-
packaging of goods are an exception. The limitation for this process is that
the ATP check is imprecise (checking horizon) or the result of the ATP
check has to be corrected manually. The posting of goods from stock to the
customer order assignment is an interactive process as well.

10.1.2 System Configuration Determinants

Sales order oriented planning relies on descriptive characteristics to ensure
that the forecast for a customer or a customer group is not consumed by a
different customer resp. customer group. For descriptive characteristics no
class assignment is required — neither in R/3 nor in APO. Figure 10.2
shows the system configuration determinants.

Requirements Class . .

Account Assignment Class Type (R/3) Configuration Scheme Master Data
Make-to-Stock Batch (023) CDP PPM
Make-to-Order Variant Config. (300) vC PDS

Required / Supported
Supported but Unusual

Not Supported

Fig. 10.2. System Configuration Determinants for Sales Order Oriented Planning

The sales order oriented planning scenario is smoother for make-to-stock
production, but as previously described it is also possible to apply this sce-
nario for make-to-order with some restrictions.

No configuration relevance is required, but technically both types of
configuration relevance might be used. For the same reason the use of the
class types is indifferent to this scenario.

10.2 Descriptive Characteristics

The standard way of forecast consumption is on location and product level
with the consequence that a more differentiated demand planning — for ex-
ample on customer resp. customer group level or for different order types
(e.g. express orders) — is undermined by an aggregated forecast consump-
tion. With the use of descriptive characteristics it is possible to restrict the
forecast consumption to location, product and descriptive characteristic.
The prerequisite for this functionality is the definition of a consumption
group as described in chapter 4.2. No changes to the planning area or plan-
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ning object structure are required, and no characteristics have to be as-
signed to the product master. The use of descriptive characteristics is en-
tirely within APO, so no settings in R/3 are required. Note that only those
characteristics can be used for this purpose that are used in the sales order
as well.

® Representation of the Forecast

For each characteristic combination a separate forecast is created. This
means that there are more than one forecast orders for the same location-
product at the same date. The descriptive characteristics use the ,normal’
characteristic functionality for the display — the green triangle. The details
are displayed by double-clicking on this triangle.

(= Customer number Unit_ || v 35 zoo4 || w3s2004 || w37 zoos || w3szo04 |
Forecast Total RE! 25

® PC 10

% PC 15

Forecast Release

CHP_DESCHAR in #01 (Make-to-stock)

| Avail/Romt ... AvailiRe... | Category|ReceiptRgmt. Elemt. Rec/R.. |Confir... |Avail. @.. Surplu... QL. C. P..C_
| 30.08.2004 B0 :08:00FC req. |/1/6708 15- 1] 15- 15-) &
| 30.08.20084 BA:A0:00FC reg. |/1/6709 18- o 25- 18-

Forecast
Descriptive Char.  |Characteristic Yalue Descriptive Char. | Characteristic Walue
APO Product CBP_DESCHAR APO Product CBP_DESCHAR
APG - Location HAD1 APO - Location 01
Customer number |X Customer nurber |

Fig. 10.3. Forecast with Descriptive Characteristics (APO)

In this example the forecast was performed on customer level.

® Forecast Consumption

The representation of the sales order in APO is similar as for the forecast —
the green triangle exists, but the sales order contains only the descriptive
characteristics as shown in figure 10.4.

CBP_DESCHAR in XX¥01 {Make-to-stock)
fvaillRamt | AvailiRe. . |Category ReceiptiRgmt. Elemt ReciR... (Confir.. Avail. @ Burplu... |Gty (G |P

|o

30.03. 2084 A0:A0: 00 FC reg /1/6708 15- o 18- 18-
[1.09. 26084 23:00: 00 5alesOrder [10039/0000168/1 12- i 15- ¢
N

Cust Reguirements 1

Descriptive Char. | Characteristic Value
APO Product CHP_DESCHAR
APQ - Location K01

Custamer number X

Fig. 10.4. Sales Order with Descriptive Characteristics (APO)
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The forecast is consumed on the most detailed level, i.e. locationproduct
and descriptive characteristic (in this case the customer). If the sales order
for a characteristic value combination (here: customer X) exceeds the fore-
cast quantity, the forecast for other characteristic value combinations (he-
re: customer Y) is not consumed. A requirements strategy for planning
with final assembly is used. Figure 10.5 displays the consumption situation
(transaction /SAPAPO/DMP1) and shows that the values of the descriptive
characteristics are taken into account.

Cansumption Situation
Date To Date Quantity ... |Allocated |Rem. Pln... |CharMalue
30.08.200405.08.2004 10 10 Customer numbert
61.09.200401.09. 2004
30.08.200405.08.2004 14 15|Custamer numberny

Fig. 10.5. Forecast Consumption for Descriptive Characteristics (APO)

Using the ‘characteristic/value’ button it is possible to filter the forecast
situation for certain characteristic values.

® Release Back to Demand Planning with Descriptive Characteristics

The release back to Demand Planning is used to provide the demand plan-
ner with an information about the feasibility of the demand plan. The in-
formation about the descriptive characteristic value is only available for
the requirements (i.e. the forecasts and the sales orders) and not for the re-
ceipts. Using the pegging between the forecast and the planned order the
according receipts are determined and transferred back to DP with the de-
scriptive characteristic information. This is only possible for planned re-
ceipts and not for pegged stock elements.

10.3 Forecast Adjustment

The forecast is adjusted in order to have only sales orders as demands in
the short-term. Two horizons are introduced for this:

e the ascertainment horizon, which is the basis for a detailed report-
ing of non-consumed forecast (in order to provide a help for man-
ual intervention), and

e the adjustment horizon, in which the forecast is reduced by the ad-
justment heuristic. The planned orders are reduced accordingly.

The benefit of the forecast adjustment is that the capacity consumption on
the resources is released and therefore the opportunity is given to improve
the scheduling. This adjustment is only relevant for the short term and
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should only be applied if the assumption is valid that within this horizon
usually no sales orders are placed.

The definition of the horizon for the ascertainment (i.e. reporting) and
the adjustment is done in the product master in the PP/DS-view as shown
in figure 10.6.

Harizons

Opening Period 1,80 Conversion Rule *x_ORDER
PPIDS Plng Time Fence 2,80

Adjustment Horizon 14,080 Forecast Hotizon 14
Ramts Ascettain. Hotizon 36,06

SNP Production Horizaon 1680

PPRIDS Horizan 100

Fig. 10.6. Settings in the Product Master for Ascertainment & Adjustment Horizons (APO)

We try to explain the significance of the ascertainment and the adjustment
horizons with an example. Figure 10.7 shows the initial situation in the
product view. The forecast is planned for the customers X and Y.

CBP_SO0P in ¥X01 (Make-to-stack)

AvailiRgmt ...|AvaillRe. .. |Categary Receipt/Rgmt Elemt.  |Rec/R... |Confir... |[Avail. @ (Surplu.. |C.. ‘F’.

07 .03, 2005(99: 0000 P10rd. 34227 18 [ 18 ol Oc c c
07 0320050000 0OJFC req /178330 8- i 2 n_x g s .g
09.03.2005/23:00:00P10rd. 34228 18 [ 20 o O £E S
09.03.2005(23: A0 00/5a1es0rder 16134/080010/1 2- 2- 18 o | X %:Ic:’ I
09.03.2005(23: 80 00/SalesOrder [10135/080010/1 18- 18- [ 0| &y < 3
21.03.2005[56: A0, 66]P10rd . 34225 30 [} 30 ol O E
21.03.2005/00: 00 00P10rd 34230 20 i 50 8] [OC g
21.03.2005/00:00:00FC req.  |/1/8388 26- [ 24 o8y [ 2
21.03.2005/00:00:00FC req.  |/1/8301 20- [ 4 o #8x) [ 2
22.03.2005/23: 80 00/Sal esOrder [10136/080010/1 4- 4- [ o &N ]

04.04.2005/00: 0000 P10rd. 34228 26 [ 20 o |

04 04 2006(00:00° 66|P10rd 34228 28 i 48 [

04.04.2005/00:80:00FC req.  |/1/8389 28- [ 28 o |

04.04.2005/00:00.00FC reg.  |/1/8382 20- [ [ o |

Descriptive Characteristic Value

Fig. 10.7. Example for Sales Order Oriented Planning (APO)

In this example we have still forecast in the adjustment horizon. The val-
ues of the descriptive characteristics are displayed in the white circles. In
contrast to the use of ‘real’ characteristics it is not possible to display the
value of the descriptive characteristics as a separate column in the product
view.

® Ascertainment Horizon

Since forecasting is performed on customer resp. customer group level and
for each of these a different forecast element is created, it is more confus-
ing to keep the overview about the consumption situation. Additionally
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aggregation usually levels the errors in forecasting and this is now missing.
Therefore a report was developed to list the non-consumed forecast includ-
ing the customer information within the ascertainment horizon as shown in
figure 10.8

Product Product Description Location| GtyPlanned| Allocated| Rem.PId@ty| Regmts Date | Rec/Regty| Total Gty|BUn | CharacteristicMalue
CBP_SOOP  |Sales Order Oriented Planning | *x01 30,000 4,000 26,000 |21.03.2005 26 3G-|PC  [Customer number’y
CBP_S0O0P  |Sales Order Oriented Planning [#X01 10,000 2,000 8,000 (07.03.2005 g 10-|PC  |Customer numberf
CBP_SOOP  |Sales Order Oriented Planning | Xx01 20,000 0,000 20,000 |21.03.2005 20 20-|PC [Customer numberi

Fig. 10.8. Result of the Ascertainment Report (APO)

This report is included in the heuristic SAP_PP_014 and called via back-
ground production planning with the transaction /SAPAPO/CDPSBO.

o Adjustment

The adjustment heuristic SAP_PP_015 reduces the forecast and the planned
orders within the adjustment horizon. Figure 10.9 shows the result of the
adjustment heuristic based on the initial situation of figure 10.7.

Result Log of the Adjustment Heuristic

Statistic Nurnber
(Orders selected z
Adjustments of orders 1 ®—> Adjustment of the Planned Order from 20 to 2
Reotganization of Planned Ind. Regmts 1 *—> Reduction of the Forecast from 20 to 2

Orders with Errors U (2 are Consumed by Sales Order 10134)

CBP_SOOP in XX01 (Make-to-stock)

AvaillRgmt .. |AvailiRe... Category 'Recsipmqmt Elemt. |Rec/R... Confir... |Avail. . |Surplu.. C..'\P.C. N/
07.03.200502:00:00P10rd. 34227 2 (2] 2 8] 3
09.03.200523.00:00P10rd. 34226 18 2] 20 2 ]
69.03.200523:80:00/5ales0rder|16134/000010/1 2- 2- 18 B_ﬁ[
09.03.200523:60:08|5ales0rder|16135/0008168/1 18- 18- 2] H_‘ﬁ

Fig. 10.9. Forecast Adjustment (APO)

The forecast is only reduced to its consumed value and not completely de-
leted.

10.4 Planned Order Conversion with Conversion Rules

The conversion rule is defined in customising with the path
APO =2 Supply Chain Planning = PP/DS 2 Transfer to Execution 2
Define Conversion Rule.
and defines whether an ATP check and/or a requirements check is per-
formed at the conversion of a planned order into a production order. The
default conversion rule is defined in the global parameters and default val-
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ues for PP/DS (transaction /SAPAPO/RRPCUST1) and optionally in the
product master. The entry in the product master overrules the entry in the
global parameters and default values, figure 10.10.

Global Parameters & Default Values
Planning = Execute | ATP Categories |
Conversion Rule

Conversion Rule  XX_DRDER Conversion
Conversion Rule 5APOOY o Check
Conversion Rule ATP Sort Profile

[¥| ATP Check

Regmts Check

[ ] Badl Check Product Master l

Long text Check Sales Order & ATP IR -
Opening Period Conwersion Rule
PPIDS Ping Time Fence
Adjustment Horizan Faorecast Horizan a
Rogmts Ascertain. Horizan
SNP Production Hotizon o

PPIDS Horizan

Fig. 10.10. Conversion Rule (APO)

The ATP check is performed in APO for the components of the planned
order. The requirements check on the other hand looks at the pegging of
the planned order and issues a warning if it is not pegged to a sales order.
Depending whether the planned order quantity is partially pegged to a

sales order or only pegged to forecast different warning messages pop-up
for manual conversion:

Warning if Planned Order is Not Pegged to Any Sales Order ~ Warning if Planned Order is Pegged to Forecast As Well

rzion of Planned Order {In-House)

y conversion of Planned Order (In-House)
Mo sales order s available as top-level Sales arder and other top-levels are available

Do you still want to convert the order? Do you still want to convert the order?

Fig. 10.11. Warning for Conversion (APO)

If not the full quantity of the planned order is pegged — e.g. due to lot sizes

— no warning is issued. The background conversion is not performed if a
warning exists.
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11.1 Production Planning with Characteristics

11.1.1 Production Planning with the VC-Configuration

The usage of the VC-configuration relevance is often linked with the use
of object dependencies in R/3 and requires the PDS master data. For the
products that are planned with the VC-configuration relevance, the charac-
teristic values are not relevant for pegging. The connection between the
requirement and the receipt is ensured by the sales order segment. There-
fore variant configuration requires a make-to-order requirements strategy
for a consistent process. The VC-configuration relevance does not have
any impact on production planning. Figure 11.1 shows a planned order in
APO for a product with the VC-configuration relevance.

CHP_CAR_BIG in »x01 (1010100001 0@&TI0CLNTOS0)
AvaillRgmi  AwaillRe  |Category ReceiptiRgmt. Elemt, Rec/Re |Confir |Avail. @ |Surplu |G [P
02 B2 2085 23:00: 00 P10rd 33719 1 o 1 o E
02 02.280523:00:00|5alesOrder 10101/300018/1 1- i o

[ Bl

Product View: Dis

Product CBP_CAR_BIG Big Car
Location ot

Characteristic valug assignment

Calour arange

Engine 251

Car Type COMVERTIBLE

Fig. 11.1. Planned Order (VC-Configuration Relevance)

Though the planned order has characteristic values assigned, these are only
a reference to the characteristic values of the sales order. It is possible to
construct examples in R/3 with production orders that have an individual
configuration of their own, but that is rather unusual.
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11.1.2 Production Planning with the CDP-Configuration

With the CDP-configuration relevance the orders have valuations and re-
quirements which contain the values of the characteristics. The valuations
in APO are integrated with the configuration in R/3 or the batch classifica-
tion (for batches). The requirements in APO are integrated with the batch
selection criteria in R/3. Both the demand and the supply nodes (i.e. the
requirements and the receipts) of the locationproduct have valuations — or
at least they should. The valuations describe the value of the object itself
while the requirements of a demand represent the conditions for a receipt
to be pegged. If no supply with the same valuation exists, supplies with
matching valuations according to the requirements of the demand node are
considered. Only if no satisfactory supply exists, no pegging takes place.
This property is mainly used within the mill scenario for the assignment of
batches.

Figure 11.2 illustrates this behaviour for nominal characteristics. In case
3 where no matching supply exists a new receipt with the valuation of the
demand is created by production planning. The valuations of the demand
are used when a planned order is created in PP/DS.

Valuation|Pemand Valuation|Pemand Valuation|Pemand
Green - Green - Green -
Requirement Requirement Requirement
{Green, Blue} {Green, Blue} {Green, Blue}

Green Blue Red o Blue, Red Black Green
Batch| [Batch Batch| [Batch Batch| [Batch| |Planned
4711 4712 4715 4712 4715 4716 Order

@ Check For Existing Supply ~ Else @ Check For Supply which Else @ Create Supply with the Same
with the Same Valuation Matches the Requirement Valuation

Fig. 11.2. Pegging for CDP-Configuration Relevance

Demands or supplies without a valuation resp. with incomplete require-
ments (unspecified characteristics) might cause problems in the further
course of the planning — especially if ATP on characteristics level is used.
A sub-optimal pegging is likely, in production planning an incorrect pro-
duction plan might result and in the ATP overconfirmations might occur.
Note 526883 describes these risks in more detail.

Though pegging takes the CDP-configuration into consideration, the
pegging relations are not optimised — even if the configuration is complete
for all demands and supplies (see also note 526883). It might as well hap-
pen that demands are not covered though a different assignment of sup-
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plies would allow this — and this might even happen to demands which
have been covered before, as figure 11.3 shows. Net requirements calcula-
tion within production planning and pegging are separate steps with differ-
ent rules.

Demand
Blueg B
{Green, Blue}

Demand| Demand|
Redg A Redg A
{Red, Blue} {Red, Blue}

Green Blue Green Blue
Batch| |Batch Batch| |Batch
4711 | 4712 4711 4712

Fig. 11.3. Suboptimal Pegging and Stealing of Supplies

In this example two batches are available, one with the evaluation
‘GREEN’ and one with the evaluation ‘BLUE’. The demand A has the re-
quirement for ‘RED’ and ‘BLUE’, therefore the blue batch is pegged to the
demand. Now a second demand B with the requirement for green and blue
is created. Though it would be possible to cover both requirements if the
green batch was pegged to demand B, a new pegging (which is triggered
by the creation of a new demand node) might assign the blue batch to the
new demand B with the consequence that demand A is not covered any
more.

Up to APO 4.0 pegging arcs were only created if the valuation of the re-
ceipt element did match the requirements of the demand element. With
APO 4.1 pegging takes place between identical valuations as well. There-
fore the requirements are optional and should only be used if necessary.

® Production Planning

The standard production planning heuristics (e.g. SAP_PP_002) considers
the CDP-configuration, therefore no change in the production planning is
required. The valuation of the newly created planned order is the valuation
of the demand node. If the demand node does not have any valuation (even
if it does have requirements) the newly created planned order will not have
any valuation either.

The performance requirements for production planning with CDP-
configuration are much higher than without. This is a limitation for this
process. Figure 11.4 shows a planned order in APO for the CDP-
configuration relevance.
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COP_CAR in (01 (1010500001 0@TI0CLNTOE0)
availRgmt_|avaivRe [category  [ReceiptiRgmt, Elemt Rec/Re_[Confir |surpiu_ o [P
19.02.2005(13:00: 00[P10rd. 156174 1 i
19,02, 2005[23: 00 00[5alesOrder [10105/000010/1 ] i
19,02, 2005(23:00: 00(5a1es0rder|10105/000010/2 I =

ke

= 2R
Pt

Ihn-house production 156174

Product COP_CAR Standard Car
Laocation xrxed
Class CBP_CUSTOMCAR Customised Car
Spoiler HUGE Huge Spoiler
Exhaust Pipe LOUD loud

Fig. 11.4. Planned Order in APO (CDP-Configuration Relevance)

A rather substantial difference to the VC-configuration relevance is that
planned orders are automatically converted into production orders when
they are sent to R/3 if they have nodes with CDP-configuration relevance.
The reason for this is that a planned order can not have a configuration of
its own in R/3.

® CDP in a Make-to-Stock Environment

Differing from the VC-configuration relevance, production planning with
CDP-configuration relevance can be used in a make-to-stock environment
as well. In this case for the integration of the planned and production or-
ders to R/3 the IS Mill solution is required however.

11.2 Detailed Scheduling with Characteristics

11.2.1 Impact of Characteristics on Detailed Scheduling

The characteristics information is either included in the pegging informa-
tion (CDP-configuration and shelf life) or linked via customer order seg-
ments (VC-configuration). The impact of characteristics on scheduling has
two aspects.

One is that scheduling considers the characteristics in the sense that
scheduling is able to create results that are feasible in terms of matching
configurations. The customer order assignment is always considered — i.e.
it is not possible to assign receipts to requirements of different customer
order segments. For the CDP-configuration relevance in a make-to-stock
environment the pegging assignment between receipts and requirements
might change if new demands or supplies are created or re-scheduled. The
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pegging in this case might be sub-optimal as described in this chapter ear-
lier. The planning strategies within the scheduling heuristics control
whether pegging and therefore the dependencies between receipts and re-
quirements are considered.

The optimiser does consider customer order assignments and the CDP-
configuration like the pegging does — independent of an existing pegging
arc at the starting point. The shelf life constraints however are only consid-
ered if pegging already exists at the initial situation.

The other aspect of detailed scheduling with characteristics is how the
characteristics are applied as a criterion for scheduling. In APO there are
two different possibilities for that. One is to use the characteristic values as
a sorting criterion for the scheduling sequence within the scheduling heu-
ristics, the other is to reflect the different characteristic values by different
set-up between the activities.

11.2.2 Characteristics as Sorting Criteria for Heuristics

The strategy profile and the scheduling heuristic SAP001 allow to define a
sequence for scheduling both in interactive and in batch mode. For differ-
ent criteria it is possible to define an ascending or a descending order —
other sequences for sorting are not possible. If another sequence is re-
quired, a workaround using a different (new) field has to be used. Many
common fields are available as sorting criteria but no characteristics since
the characteristics are master data and implementation specific. It is how-
ever possible to define the characteristics as customer field and use them
for sorting.

® Characteristic Based Sequence Number

The most convenient way to use characteristics values as sorting criteria is
by setting the value of the ‘sequence’-field in the operation via object de-
pendencies as described in chapter 5.3.4. The reference characteristic has
to influence the field SEQNR in APO. This field is part of the structure
/SAPAPO/CULL_CFG_OPERATION.

® Characteristics as Sorting Criteria for CDP-Configuration Relevance

Another way to use characteristics to influence the sequencing in the
scheduling heuristics is to make the characteristics available as sorting cri-
teria. This is however only possible for the CDP-configuration relevance.
The method GET_ORDDATA of the BAdI /SAPAPO/CDPS_ORDDATA has
to be implemented and a field for the characteristics must be appended as
customer field to the structure CI_ORDCUS. For this field the domain and
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the data element have to be created. The structure CI_ORDCUS itself is part
of another structure as shown in figure 11.5. All entries are on APO side.

BAdI
/SAPAPO/CDPS_ORDDATA

?

Parameter
ET_ORDERS_EXT

Structure
/SAPAPO/CDPS_ORDER_EXT_STR

T

A

Structure
CI_ORDCUS
Data Type > Domain > Data Element n Field
INT1 ZXX_SIZE_DOMAIN ZXX_SIZE e CHARNAME

D New Elements
D Existing Elements

Fig. 11.5. Structure of the Enhancement to Include Characteristics as Sorting Criteria

Figure 11.5 shows an example where the characteristic CBP_SIZE is used
as sorting criterion and the domain ZXX_SIZE_DOMAIN and the data ele-
ment ZXX_SIZE have been created. The domain and the data element are
created with the transaction SE11. The creation of the data element is ex-
plained in figure 11.6.

ABAP Dictionary: Initial Screen
g8 ok B H | & D

® Data element

» I Structure
- Table type

! Datahase tahle v X

L hiew

@ Data type ZX%_SIZE
Type Group Text Maintenance

(Short, Medium & Long)
Data element ZXX_SIZE Active
Short Text Size

Aftributes ' DataType | Further Characteristics (| Fleld Label |

@ Elementary Type

@ Domain £XX SIZE DOMAIN Size
Data Type INT1 1-byte integer, integer number <=
Length 3 Decimal Places a

Fig. 11.6. Data Element (APO)

The field for the characteristic CBP_SIZE — in this case called CBP_SIZE as
well — is assigned with the data element to the structure CI_ORDCUS. The
structure is either created using the transaction SE11 or from the display of
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the top-level structure /SAPAPO/CDPS_ORDER_EXT_STR. In this example
we defined the field CBP_SIZE in the structure CI_ORDCUS with the con-
sequence that this field is available as a sorting criterion in the strategy
(transaction /SAPAPO/CDPSC1) as shown in figure 11.7.

Strategy Profile *%_CDP

Strategy Murmbar 1

Cross-Strategy Parameters Desired Date
Scheduling Offset @ Current Date

(& Retain ] (_ Eatliest Date
Scheduling Sequence () Bpecified Date

> Selected Fields

»
|_[Fietd &' Field

Size - Or > ® | IZI ‘Sequential Mumber - Op|[~

(-] Setup Group - Op L

Sorting Criterion 'Size' (Characteristic) for Scheduling

Fig. 11.7. Characteristic as Sorting Criterion in the Strategy Profile (APO)

For display and performance reasons this characteristic should be included
into the operation as well. The inclusion is done in the customising of the
graphical objects in the planning board customising (transaction
/SAPAPO/CDPSC2). Figure 11.8 shows the relevant steps to select the field
for display.

Dialog Structure Plng Board Pril X
~ (JPlanning Board Prafile Customizing 1D ¥ Profile
< [Jchart

(I Decision Table fc
[ Decision Tahle fc|| Sranhical Ohjects
7 &Y Graphical Objects |OhiectID Short Description
(3 Graphical Elemen Operation, Finally Confirmed
(I Toolbar: Displayed F ||JPR,DEF,1 ) peration (Texts in Graphical Object)
(7 Context Menu: Displz OPR_FEF_2  |Operation (Texts on Right of Graph. Obj)
|0PR_pEF_DY_1 Operation, Sequence-Dep.Setup Activity
|DPR, EF_DY¥_2|Operation, Sequence-Dep.Setup Activity

\ 4
PIng Board Pril e
Customizing 1D ¥ Profile
Graph.OhjectD  OPR_DEF_1 Operation (Texs in Graphical Object) promeeee=
[ Selection | \ Setup Group - Op E
i Operation Number- Op E‘ Setup Kev- Op E
Font Order Number (Oper) - |7 Shipment Number - Op
. Fieuseesion [ Marking Ctalic Cze-or > | |shontDeseripton-R |
[¥]Bold g Sart String - R
Position of Text Font Healvatica ] Start Date - Op
(1 0n Lef, Beside Graphic.Obj Color I
@ Within the Graphical Object BLACK Characteristic 'Size' for Display
() 0n Right, Beside Graphic.Ob). Size 10

Fig. 11.8. Planning Board Customising for the Display of Characteristics (APO)
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Finally the BAdI /SAPAPO/CDPS_ORDDATA has to be implemented in or-
der to provide the planned order resp. production order with the character-
istic value. An example for the usage of the characteristic CBP_SIZE (taken
from the output node of the order) is listed among the implementation
samples in the appendix.

11.2.3 Characteristics for Set-Up Group Determination

The use of sequence dependent set-up is a common way in APO to influ-
ence the sequence. As described in Dickersbach (2004), sequence depend-
ent set-up is modelled in APO by assigning a set-up group resp. a set-up
key to the operation and defining the set-up duration between the set-up
groups resp. keys in a set-up matrix. One or more set-up keys are assigned
optionally to a set-up group to refine the set-up duration for certain set-up
groups. The set-up group or — if set-up keys are used - the set-up key is as-
signed to the PDS resp. the PPM on operation level. Though there is no
integration, the set-up group corresponds to the set-up group category in
R/3 and the set-up key to the set-up group key in R/3. The set-up matrix
defines the set-up duration between the set-up groups resp. the set-up keys
and is assigned to the resource as shown in figure 11.9.

Set-Up Matrix i—"I;IE)—S“/_;’_F;I_Vi __________
Set-Up G -
from / to X Y e px roup A
X - 2 ] [
Y ' B
% L
Y 3 1 L
v i i i |
v v v v v v
Fesamt | a [ A [ ] 8 [] 8 | [ A [ A |
5 L] L
Set-Up

Fig. 11.9. Calculation of Sequence Dependent Set-Up (Dickersbach 2004)

Within the PPM the set-up group can be controlled depending on the value
of a characteristic as described in chapter 8.2. To control the set-up group
via object dependencies in the PDS it is necessary to use variant functions
because the set-up group is stored for the PDS as an internal key. There-
fore a reference characteristic has to be used in APO and the value of the
reference characteristic (the internal key) has to be calculated via a func-
tion module as described in chapter 5.3.5. The structure for the set-up
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group and the set-up key in the PDS is /SAPAPO/CULL_CFG_ACT_ALL,
the fields are GROUP_ID for the set-up group and ITEM_ID for the set-up
key.

e Example How to Control the Set-Up Group with Object Dependencies

In the following we describe an example how to control the set-up group
based on the value of the characteristic CBP_COLOUR. The reference char-
acteristic is XREF_ROUTINGSETUP, the variant function and the function
module are ZXX_SETUP. The use of variant functions is defined in chap-
ter 5 (e.g. in figure 5.20). The object dependency has to call the variant
function ZXX_SETUP:

FUNCTION ZXX_SETUP
(CBP_COLOUR = S$ROOT.CBP_ COLOUR,
XREF_ROUTINGSETUP = S$SELF.XREF_ROUTINGSETUP)

The dependency group SAPAPOACT has to be assigned to the object de-
pendency, and the object dependency has to be assigned to the operation of
the routing. The function module ZXX_SETUP and the variant function
ZXX_SETUP need to be created in APO as described in chapter 5.3.5. An
example coding for the function module is listed as an implementation
sample in the appendix.

To enable the sequence dependent set-up calculation the flag for se-
quence dependent set-up has to be set. This is done per default during the
transfer of the PDS if the set-up group is set in the routing in R/3. If no set-
up group is maintained in the routing, the relevance for sequence depend-
ent set-up must be set explicitely via a reference characteristic in APO.
The field that has to be referenced for this case is IS_SETUP_ACT of the
structure /SAPAPO/CULL_CFG_ACT_SETUP.

11.3 Planned Order Integration

For the VC-configuration relevance the configuration of the planned order
exists only as a reference to the configuration of the sales order, whereas a
planned order with CDP-configuration relevance contains its own configu-
ration without reference to the sales order. However, in the case of a prod-
uct with CDP-configuration relevance and a make-to-order strategy the
planned order references the sales order (in order to avoid inconsistencies
at the integration with R/3).

In R/3 the planned order may only have configuration as a reference to
the sales order, therefore only planned orders with VC-configuration rele-
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vance characteristics are transferred to R/3 as planned orders. If the
planned order contains CDP-configuration relevance (at the output node),
the planned order is automatically converted into a production order when
transferred to R/3. Figure 11.10 shows the configuration of a planned order
in R/3 that was transferred from APO (using the VC-configuration rele-
vance).

Eitra
Eﬂ T Display massage |8

Configuration

Display Planned Ord Rileik

|2 Components Q Compol

Dispiay Planned Order: Dispiay Characteristic Values

| Characteristic Yalue Assignment !

- Char. descnghun Char. Value i\n.. |
Car Type COUPE ill[~]
Calour hlue [+]
Engine 201 |_|

Fig. 11.10. Planned Order in R/3 (VC-Configuration Relevance in APO)

The production order in R/3 is configurable — 11.11 shows the valuation of
the production order.

a] Snon BE 08
[®a] Production order Cmgle "_' mes '
0 e [N [ seemont e [
Lonlgireter FPE1
x|

@
LBP CAR SMALL

Classification contpolling
Documents..,

60083165

CEP CAR SMALL Small Car
Characteristic Value Assignment
Char. description Char. Value In !
Car Type CONVERTIHLE ‘lz‘
Calour red [=]
Eniine 301

Fig. 11.11. Production Order in R/3

i
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It does not make a difference for the production order whether the VC- or
the CDP-configuration relevance is used in APO.

11.4 Display of Characteristics in the Product View

It is possible to display the characteristic values in the product view using
the characteristic visualisation profile. The characteristic visualisation pro-
file is defined with the customising path
APO 2 Supply Chain Planning - PP/DS = Product Planning Table 2
Define Visualisation Profiles.
As shown in figure 11.12.

Dialog Structure
< {yvisualization Profile
[ Characteristics f Res

YisualizationFProfile CDP_QUALITY

Wisualization Prafile

Description Quality Walues
WisualizationPrafile COP_QUALITY
Caolumn Mumber 10 Column 10 e}
Characteristics § Restrictions
A Char GBP_QUALITY
[® Restriction
& Background Color 0 Background list color (GUl-dependent) B 0MNormal ]
v
Application
| |Prafile |appl INodes
| [EOP_QUALITY | Cross-Application a|

Fig. 11.12. Characteristic Visualisation Profile (APO)

The values of up to ten characteristics can be displayed this way (the char-
acteristics are assigned to the visualisation profile and column number).
The characteristic visualisation profile is assigned to the ‘orders’ view of
the user settings as shown in figure 11.13.

Vatiant SAPEAT Copy From ORDER
~ General | MNavigationTree | SonOrder | Periods | Produstt | Product2 '~ orders | [+]}

Order View
|| Characteristics WisualizationProfile COP_QUALITY

Initial Wiew for Product View Single Elements jed]
Qrder Structure in Context Do Mot Display Resources ]
Selection of Requirements Display Corresponding Order ]

Fig. 11.13. Assignment of the Visualisation Profile to the User Settings (APO)
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The result of this assignment is that a new column is created with the char-
acteristic value as shown in figure 11.14.

Characteristic VaIuV'\

COP_BACON N 3001 (Make-to-stock)

ArailiRgmt . |AvailiRe

Category

ReciR..

Surplu...

M.

... |Quality

05.01.2005/15:34:06

Stock

00000EE2ET f0002/C0

10

,.JB

05.01.2005/15:34:06

Stock

0ooopoR2ER/0002/C0

10

05.01.2005/15:34:06

Stock

OO0OEEEZEE/0002/C0

18

11.1Z2.200400:00:00

PlOre. (F)

3

.G
L
A

Fig. 11.14. Product View with the Display of Characteristic Values (APO)

This is a convenient way to provide an overview about the characteristic
values of different orders.

For the CDP-configuration relevance it is additionally possible to filter
orders via characteristics when entering the product view or within the

13.12.200400:00:00

FC reg.

50-

product view using the triangle in the icon bar.

Blel=ele
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APO Advanced Planner and Optimiser
ATP Available-to-Promise
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Implementation Samples

For the detailed description about how to implement a function at several
points in the book coding was required — either as object dependency, as
BAJI or as a function module. In chapter 11.2 a BAdI and a function mod-
ule are mentioned which require a more extensive coding. Examples for

this coding are listed in this chapter.

® BADI to Include Characteristics as Sorting Criteria
As mentioned in chapter 11.2.2 it is possible to include characteristics as
sorting criteria into the scheduling strategy and into the scheduling heuris-
tic using the BAdI /SAPAPO/CDPS_ORDDATA. An example for the usage
of the characteristic CBP_SIZE (taken from the output node of the order) is

listed here:

method /SAPAPO/IF_EX_ CDPS_ORDDATA~GET_ORDDATA.

DATA: 1lv_charact_id TYPE
ls_gen_params TYPE
lv_simsession TYPE
ls_exclude_exports TYPE
lt_orders TYPE
1t_outputs TYPE
lt_val TYPE

lt_rc TYPE

FIELD-SYMBOLS: <ls_order>
<ls_output>
<ls_ord_ext>
<ls_val>

* get internal ID of characteris

/sapapo/mc0lch_id,
/sapapo/om_gen_params,
/sapapo/om_simsession,
/sapapo/om_getdata_options,
/sapapo/om_ordid_tab,
/sapapo/om_io_tab,
/sapapo/om_charact_val_tab,
/sapapo/om_lc_rc_tab.

LIKE
LIKE
LIKE
LIKE

tic:

LINE
LINE
LINE
LINE

OF
OF
OF
OF

it_orders,
it_outputs,
et_orders_ext,
1lt_val.

CALL METHOD /sapapo/cl_mc0Ol_ccv_struct=>charname_as_id

EXPORTING
ic_charname = 'CBP_SIZE'
IMPORTING
en_charid = 1lv_charact_1i
EXCEPTIONS
OTHERS = 2.
CHECK sy-subrc IS INITIAL.

d
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*

LOOP AT it_orders
ASSIGNING <ls_order>.
APPEND <ls_order>-orderid
TO 1lt_orders.
ENDLOOP. " AT it_orders
SORT 1lt_orders.
DELETE ADJACENT DUPLICATES
FROM 1lt_orders.

get charact. data of order output nodes from liveCache:
CALL FUNCTION '/SAPAPO/RRP_SIMSESSION_GET'

IMPORTING
ev_simsession = lv_simsession
es_gen_params = ls_gen_params.

CLEAR ls_exclude_exports WITH 'X'.
CLEAR: ls_exclude_exports—get_charact_outnode.

CALL FUNCTION '/SAPAPO/OM_ORDER_GET_DATA'

EXPORTING
is_gen_params = ls_gen_params
iv_simsession = lv_simsession
it_order = 1t_orders]|[]
is_exclude_exports = ls_exclude_exports
IMPORTING

et_charact_val_acts =
et_charact_reqg_inpnode =

et_charact_val_outnode = 1lt_vall[]

et_rc = 1lt_rcl]
EXCEPTIONS

lc_connect_failed =1

lc_com_error = 2

lc_appl_error = 3.

CHECK sy-subrc IS INITIAL.
SORT 1t_val
BY object_id
object_type
position_no
line_no
charact_id.

provide sorting value for orders from characteristics:
SORT 1lt_outputs
BY orderid
position_no
line_no.
LOOP AT et_orders_ext
ASSIGNING <ls_ord_ext>.
get output for order (assuming only 1 output):
READ TABLE it_outputs
ASSIGNING <ls_output>
WITH KEY orderid = <ls_ord_ext>-ordid
BINARY SEARCH.
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CHECK sy-subrc IS INITIAL.

* get characteristic value for output:
READ TABLE 1t_val
ASSIGNING <ls_val>

WITH KEY
object_id = <ls_output>-orderid
position_no = <ls_output>-position_no
line_no = <ls_output>-line_no
charact_id = 1lv_charact_id.

CHECK sy-subrc IS INITIAL.
<ls_ord_ext>-CBP_SIZE = <ls_val>-quan_value.
ENDLOOP. " AT et_orders_ext

endmethod.
Special cases as by-products are ignored in this example.

® Function Module to Determine the Set-Up Group ldentifier

Not all fields have a simple correspondence between R/3 and APO. For the
use of reference characteristics this implies that variant functions might be
required to determine the APO internal identifiers for some fields. An ex-
ample coding for the function module (called by the variant function) to
determine the identifier for the set-up group is listed in the following as
mentioned in chapter 11.2.3. In this case the set-up group is set to ‘XX2’ if
the value of CBP_COLOUR is ‘RED’.

FUNCTION ZXX_SETUP.

Fal

*"*"Tocal Interface:
*"  IMPORTING

A REFERENCE (GLOBALS) LIKE CUOV_00 STRUCTURE CUOV_00

A TABLES

A QUERY STRUCTURE CUOV_O01

an MATCH STRUCTURE CUOV_01

*"  EXCEPTIONS

A FATL

xn INTERNAL_ERROR

d W
data:

lv_apo_group_id TYPE /SAPAPO/CDPS_SETUP_ID,
lv_apo_ITEM_ID TYPE /SAPAPO/CDPS_SETUP_ID,
1v_SETUP_GROUP TYPE /SAPAPO/CDPS_SETUP_GROUP,
1v_SETUP_ITEM TYPE /SAPAPO/CDPS_SETUP_ITEM,
1s_CUOV_01 TYPE CUOV_01,

1v_SETUP_ID TYPE /SAPAPO/CDPS_SETUP_ID.
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READ TABLE QUERY
WITH KEY VARNAM = 'CBP_COLOUR'
INTO 1s_CUOV_O01.

CHECK sy-subrc = 0.

IF 1s_CUOV_0QOl-atwrt = 'RED'.
1v_SETUP_GROUP = 'XX2'.
ENDIF.

CALL FUNCTION '/SAPAPO/DM_SETUP_ID_ READ'

EXPORTING
i_locid = 'LIGhTBmHSKQa3r6537I00yW'
i_setup_group = lv_setup_group
i_setup_item = lv_setup_item

IMPORTING
e_setup_id = lv_setup_id

EXCEPTIONS
not_found 1
OTHERS = 2.

CALL FUNCTION '/SAPAPO/DM_SETUP_IDS_GET'

EXPORTING

i_setup_id = lv_setup_id
IMPORTING

e_setup_group_id = 1lv_apo_group_id

e_setup_item_id = lv_apo_item_id
EXCEPTIONS

not__found =1

OTHERS = 2.

CLEAR 1s_CUOV_01.

1s_CUOV_0l-varnam = 'XREF_ROUTINGSETUP_GROUP'.
1s_CUOV_0Ol-atflv 1lv_apo_group_id.
1ls_CUOV_O0Ol-atfor 'NUM' .

APPEND 1ls_CUOV_01 to MATCH.

ENDFUNCTION.

Since the internal key for the set-up group is location dependent, the func-
tion /SAPAPO/DM_SETUP_ID_READ needs the GUID of the location as an
input. The GUID is stored in the table /SSAPAPO/LOC.



Transactions

For the quick access of some functions this chapter provides a list of useful
transactions for planning with characteristics. Most of these have been ex-
plained in the text.

Characteristics and Classes

System Description of the Transaction Transaction
R/3, APO  Characteristics CT04

R/3, APO  Class CL02

R/3, APO  Assignment of Class to Product CL24N

R/3, APO  Organisational Area OICL

Variant Configuration

System Description of the Transaction Transaction

R/3 Configuration Profile CU41

R/3 Object Dependency Cuo01

R/3 Object Dependencies Check CU50

APO PDS Display & Config. Simulation /SAPAPO/CURTO_SIMU
R/3, APO  Variant Functions CU65

R/3 BOM Assignment to Material Variant ~ CS40

R/3 Routing Assignment to Mat. Variant CA02

R/3, APO  Variant Table — Definition CuU61

R/3, APO  Variant Table — Data Maintenance CU60

Batch Selection and ATP with Characteristics

System Description of the Transaction Transaction

R/3 Batch Selection Search Strategy VCHI1

R/3 Batch Customising OCHA

R/3 Sort Sequence for Characteristics CuU70

APO Rules /SAPAPO/RBA04

APO Characteristic View (ATP) /SAPAPO/ATPCHO1
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Characteristic Based Forecasting

System Description of the Transaction Transaction
APO CBF- Profile Maintenance /SAPAPO/IPMO1
APO CBF- Profile Maintenance (old) /SAPAPO/DPC1
APO Characteristic Value Combinations /ISAPAPO/MC62
APO Consumption Group /SAPAPO/CSP1
APO Forecast Release /SAPAPO/MC90
APO Forecast Reorganisation /ISAPAPO/MD74
APO Transform. of Dependent Demand /SAPAPO/DMP2
APO Consumption Overview /SAPAPO/DMP1
Block Planning

System Description of the Transaction Transaction
APO Resource /SAPAPO/RESO1
APO PPM /SAPAPO/SCCO05
APO Forecast Generation from Blocks /SAPAPO/BLRGO1
Shelf Life

System Description of the Transaction Transaction

R/3 Update Shelf-Life Characteristics BMSM

Production Planning and Detailed Scheduling

System Description of the Transaction Transaction

APO Product View /SAPAPO/RRP3

APO Pegging Overview /SAPAPO/PEG1

APO Global Parameters and Default Values /SAPAPO/RRPCUSTI
APO Background Planning /SAPAPO/CDPSBO
APO Scheduling Strategy Profile /SAPAPO/CDPSC1
APO Planning Board Customising /SAPAPO/CDPSC2
APO PP/DS Heuristics /SAPAPO/CDPSC11
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