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This chapter provides a basic overview of the SAP SCM application. Mul-
tilevel Supply Demand Matching (SDM) or more commonly known as
Capable-to-Match (CTM) is a constraints-based, finite, multilevel supply
planning solution available in SAP SCM. The key components and process
steps of the CTM planning solution are explained in this chapter.

1 Overview of SAP SCM

Supply Chain Management (SCM) has evolved over the years but fundamentally
SCM is based on two key aspects. The first is that practically every product that
reaches an end user represents the cumulative effort of multiple organizations.
These organizations are referred to collectively as the supply chain. The second
aspect is that while supply chains have existed for a long time, most organizations
have only paid attention to what was happening within their “four walls.”

Few businesses understood, much less managed, the entire chain of activities that
ultimately delivered products to the final customer. A key barrier was the cost of
communicating with and coordinating among the many independent suppliers in
each supply chain. The result was disjointed and often ineffective supply chains.
SCM is the active management of supply chain activities to maximize customer
value and achieve a sustainable competitive advantage. It represents a conscious
effort by the supply chain firms to develop and run supply chains in the most
effective and efficient ways possible. Supply chain activities cover everything from
product development, sourcing, production, and logistics, as well as the informa-
tion systems needed to coordinate these activities. The organizations that make
up the supply chain are “linked" together through physical flows and information
flows. Physical flows involve the transformation, movement, and storage of goods
and materials. They are the most visible piece of the supply chain. But informa-
tion flows are just as important. Information flows allow the various supply chain
partners to coordinate their long-term plans and to control the day-to-day flow of
goods and material up and down the supply chain. The following are five basic
components of SCM:

13



1 | Overview of SAP SCM

> Plan
This is the strategic portion of SCM. You need a strategy for managing all of the
resources that go toward meeting customer demand for your product or ser-
vice. A big piece of planning is developing a set of metrics to monitor the sup-
ply chain so that it's efficient, costs less, and delivers high quality and value to
customers.

> Source

This is the step in which you choose the suppliers that will deliver the goods
and services you need to create your product. Develop a set of pricing, delivery,
and payment processes with suppliers, and create metrics for monitoring and
improving the relationships. Put together processes for managing the inventory
of goods and services you receive from suppliers, including receiving ship-
ments, verifying them, transferring them to your manufacturing facilities, and
authorizing supplier payments.

> Make
This is the manufacturing step. Schedule the activities necessary for production,
testing, packaging, and preparation for delivery. As the most metric-intensive
portion of the supply chain, measure quality levels, production output, and
worker productivity.

> Deliver
This is the part that many insiders refer to as logistics. Coordinate the receipt of
orders from customers, develop a network of warehouses, pick carriers to get
products to customers, and set up an invoicing system to receive payments.

> Return
This is the problem part of the supply chain. Create a network for receiving
defective and excess products back from customers and supporting customers
who have problems with delivered products.

141 SAP SCM Overview

SCM is possible today mainly due to advancement in technology that has simpli-
fied communication and coordination across the supply chain. Companies rec-
ognize that costs can be reduced while customer satisfaction is increased when
production and inventory decisions are based on analysis of the total system of
delivering products and services.

14




SAP SCM Overview

The SAP SCM application provides comprehensive, industry-specific SCM capa-
bilities and offers a standard interface for SAP ERP for seamless integration of the
supply chain planning and supply chain execution functions. SAP SCM contains
solutions for the following:

» Supply chain planning
> Supply chain execution
> Supply chain coordination

> Supply chain collaboration

114 SAP Advanced Planner and Optimizer (SAP APO)

SAP Advanced Planner and Optimizer (SAP APO) provides a robust and scalable solu-
tion for real-time collaborative decision support, advanced planning, simulation,
and optimization. The powerful memory resident analytical engine (SAP liveCache)
and highly flexible and configurable SAP BW technology support strategic, tactical,
and operational planning. SAP APO contains several advanced optimization algo-
rithms to support supply network, production, distribution, and transportation
planning and optimization.

The core components of SAP APO are listed here:

» Demand Planning

SAP APO Demand Planning (DP) creates a forecast of market demand for the fin-
ished products. DP allows you to take into consideration many different causal
factors that affect demand. The result of SAP APO DP is the demand plan. DP
~offers several user-specific planning layouts and interactive planning books to
enable you to integrate people from different departments, and even different
companies, into the forecasting process. Using the DP library of statistical fore-
casting and advanced macro techniques, you can create forecasts based on
demand history as well as any number of causal factors, carry out predefined
and self-defined tests on forecast models and forecast results, and adopt a con-
sensus-based approach to reconcile the demand plans of different depart-
ments.

> Supply Network Planning
The seamless integration of DP with Supply Network Planning (SNP) supports an
efficient SAP Sales and Operations Planning (SAP SOP) process. Using the
demand plan, the supply planner uses SNP to create a feasible, synchronized,

15
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and optimized supply plan in a mid-term horizon. SNP offers three main plan-
ning options:

SNP Heuristics provides an infinite supply planning function that must be fol-
lowed by capacity leveling to generate a feasible plan.

SNP Optimizer is a cost-based finite capacity planning function.

Capable-to-Match (CTM) is a constraints-based, multilevel finite capacity plan-
ning function.

SNP Deployment

The SNP Deployment function determines how and when inventory should be
deployed to distribution centers, customers, and vendor-managed inventory
accounts. It produces optimized distribution plans based on constraints, such as
transportation capacities, and business rules, such as minimum cost approach
or replenishment strategies. The Transport Load Builder (TLB) function maxi-
mizes transport capacities by optimizing load building.

Production planning and detailed scheduling

You use the production planning and detailed scheduling (PP/DS) component in
SAP APO to create prbcurement proposals for in-house production or external
procurement to cover product requirements. PP/DS Optimization functions
help to optimize and plan the resource schedule and the order dates and times
in detail.

Transportation planning and vehicle scheduling

Transportation planning/vehicle scheduling (TP/VS) is available in SAP APO to plan
and optimize shipments for orders (sales orders, purchase orders, returns, and
stock transport orders) and deliveries. You assign the orders and deliveries for
which you plan shipments to vehicles. You can take various restrictions into
account, for example, requested delivery dates or transportation capacities
when assigning the vehicles. The result of TP/VS planning is the creation of
planned shipments. TP/VS also supports various processes such as outbound
delivery, inbound delivery, and cross-docking.

Global Available to Promise

Global-ATP (GATP) contains the functions for the ATP check in SAP APO. This
includes transportation and shipment scheduling, which is carried out in SAP
APO. The ATP check, also known as the availability check, represents an online
search that should ensure that your company can provide the quuested prod-
uct at the requested time in the quantity requested by the customer.




SAP SCM Overview

Figure 1.1 shows the core components of SAP SCM.

Monitor

Strategic

Tactical

Operational

Figure 11 Overview of SAP APO

Supply Chain Execution functions such as material management, manufacturing,
warehouse management, and transportation execution are done in SAP ECC.

112 Supply Chain Event Management (SCEM)

SAP SCM provides advanced solutions for supply chain coordination. The Supply
Chain Event Management (SCEM) component provides or improves visibility within
your logistics processes for both planning and execution. Due to the fiexibility of
the solution, you can map, control, and check all required business processes. A
role-based approach makes it possible to view the same business process from
various points of view.

You can use SAP SCEM to process messages about the events in business processes
and thereby notify in various ways those involved in the supply chain network
about business events that have occurred. By actively notifying the responsible
persons and making them aware of critical situations or exceptions, you can opti-
mize reaction times and improve quality and customer satisfaction.

17
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11.3  SAP Supply Network Collaboration

SAP Supply Network Collaboration is one of the core capabilities of adaptive sup-
ply chain networks, a fundamental principle for the networked and outsourced
enterprise of today and tomorrow. Through SAP Supply Network Collaboration,
customers and suppliers can simultaneously eliminate inefficiencies in their sup-
ply chains by synchronizing the flow of information between them. SAP Supply
Network Collaboration offers a 360-degree view on supply chain collaboration,
offering firms different ways to effectively collaborate with customers, suppliers,
third-party logistics providers, and outsourced manufacturing partners.

For supplier collaboration, SAP Supply Network Collaboration offers upstream busi-
ness processes such as supplier managed inventory (SMI), discrete purchase order
management, scheduling agreement release handling, and web-based kanban
signals.

For customer collaboration, SAP Supply Network Collaboration offers comprehen-
sive downstream business processes such as responsive replenishment, which rep-
resents the next generation in demand-driven replenishment and collaboration.

SAP Supply Network Collaboration also offers market-leading capabilities for col-
laborating and monitoring contract manufacturing relationships. For outsourced
manufacturing, the main capabilities include cross-tier visibility of inventory, sup-
ply and demand, and a collaborative work order process that tracks work-in-prog-
ress, material consumption, and BOM changes at the outsourced manufacturing
partner.

1.2 Supply Network Planning Methods in SAP SCM

SNP integrates purchasing, manufacturing, distribution, and transportation so
that comprehensive tactical planning and sourcing decisions can be simulated and
implemented on the basis of a single, consistent global model (see Figure 1.2). SNP
uses advanced optimization techniques, based on constraints and penalties, to plan
product flow along the supply chain. The result is optimal purchasing, production,
and distribution decisions; reduced order fulfillment times and inventory levels;
and improved customer service.

18
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i — Supply Network Planning E—
Firmed Order Demand Plan
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‘Plan o Plan
’I ,.-. ; Lt %4 ' g I. : & =l2agibe }
Supplier DC Customer

Figure 1.2 SAP APO Supply Network Planning Overview

Starting from a demand plan, SNP determines a permissible short- to medium-
term plan for fulfilling the estimated sales volumes. This plan covers both the
quantities that must be transported between two locations (e.g., distribution cen-
ter to customer or production plant to distribution center), and the quantities to
be produced and procured. When making a recommendation, SNP compares all
logistical activities to the available capacity.

SNP can be executed finitely. In this way, the production, warehouse, or transport
resources of your network can already be taken into account in rough-cut plan-
ning. In principle, planning in SNP takes place based on so-called time buckets,
that is, on the basis of freely defined time bucket profiles. The smallest unit in SNP
is one day. In terms of performance, bucket-oriented planning is much better than
detailed scheduling in SAP APO PP/DS, so that planning of more complex net-
works is also possible. Network planning within SNP generally takes place in two
steps. In the first step, the stock transfer orders are created to optimally distribute
and meet the 1equ1rements in the network. After production has taken place in
the production plants, planned orders are deployed to meet the requirements at
the distribution centers of the network.

In SNP, different planning strategies are available to generate an optimal and fea-
sible supply plan for the entire supply chain network. Supply planning in SAP APO
can be performed using the following:

> SNP Heuristics
> SNP Optimizer
> Multilevel Supply Demand Matching (SDM)

9
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SNP Heuristics is a repair- or alerts-based planning strategy where no capacity
checks are considered for planning. The sourcing decisions are influenced by the
quota arrangements. Capacity leveling must be used to generate a feasible produc-
tion plan to cover the requirements.

SNP Optimizer on the other hand uses cost-based optimization strategy. The finite
supply plan is created with the primary objective of reducing production cost,
transport cost, nondelivery cost, storage cost, and so on while considering the
production, transport, and handling capacity constraints. SNP Optimizer searches
through all feasible plans in an attempt to find the most cost-effective supply
plan. The optimizer uses the linear programming method to consider all planning-
related factors simultaneously within one optimal solution. As more constraints
are activated, the optimization problem becomes more complex, which usually
increases the time required to solve the problem. The optimizer makes a distinc-
tion between continuous linear optimization problems and discrete optimization
problems.

In contrast, Multilevel Supply Demand Matching (SDM), more commonly known
as Capable-to-Match (CTM), creates a multilevel supply plan for the complete sup-
ply chain network. The supply plan is created for each of the prioritized demands.
Any supply or resource constraints identified at each of the intermediate plan-
ning levels are propagated to the finished product demand. CTM uses all available
procurement alternatives to create an in-time solution for the demand. Available
resources and supplies are allocated in sequence to each of the prioritized demands
selected for planning.

Figure 1.3 shows the differences among the three SNP planning strategies. The
key difference among the SNP planning methods is process flow. Heuristics uses
the low-level code planning approach; that is, the complete supply chain net-
work is resolved into the linear supply chain for planning. The planning levels are
identified using the low-level code determination function. The planning is then
executed level by level.

The main focus of this book is to explain the CTM planning process in detail,
including the key process steps, configurations, functions, master data and trans-
actional data relevant for CTM planning.

The next section provides the overview of the CTM planning process and the key
steps involved in CTM planning.
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1.3  CTM Planning Overview

CTM planning uses a constraints-based, multilevel, finite, top-down planning approach
for cross-location checks of supplies, production, and transport capacities. CTM
does that on the basis of predefined supply categories and demand priorities. The
goal of CTM planning is to calculate a feasible solution for fulfilling all demands
and match the demands to the available sourcing alternatives. All sourcing alter-
natives are checked first for in-time demand fulfillment before switching to late
demand fulfillment. CTM first prioritizes the demands and then schedules them in
sequence based on the unique prioritization sequence. CTM then matches the sup-
plies and demands on a first-come, first-served basis while taking the production
capacities, means of transports, and existing supplies into consideration. In the
standard SAP APO solution, the term and menu option Multilevel Supply Demand
Matching is used to refer to the CTM planning and supply distribution functions.
Due to the limitations of the supply distribution function in CTM, this function has
seen very limited adoption by SAP APO customers. As a result, the terms SDM and
CTM are used interchangeably. In SAP SCM 5.1, the supply distribution function
is significantly developed to overcome the limitations and can be used to finitely
plan transporting and handling resource capacities.

Historically, the CTM planning solution was developed in close cooperation with
several high technology companies during the late 1990s. Due to its flexibility and
scalability, CTM has been implemented in several other industry segments as well.
The CTM planning solution isn't only used for SNP but also, in some cases, has
been successfully used for near-term production planning. This is possibly due to
the generic planning algorithm used by CTM. The planning engine uses the same
data model for both time series- (bucket oriented) and order- (time continuous)
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based planning. The CTM engine is capable of scheduling both bucket and time
continuous resources to provide daily and up-to-the-second scheduling results.

The CTM planning results are closely integrated with the SNP planning book and
PP/DS planning board for interactive planning. CTM can use both the SNP and
PP/DS master data, so the CTM planning results can be seamlessly integrated with
either of the interactive planning tools for further processing. CTM can also cre-
ate both SNP and PP/DS order types. The main advantage of CTM planning is the
creation of fixed pegging relationships. The planning solution can be easily traced
using the fixed pegging created by CTM. SNP Heuristics and SNP Optimizer lack
this capability because they work mainly in the bucket-oriented planning mode.

Because CTM offers both bucket-oriented SNP and time continuous PP/DS plan-
ning functions, it's important to understand the key differences and limitation of
CTM planning in both of these planning modes.

1314 CTM Planning Process Steps

The complete CTM planning process flow is shown in Figure 1.4. As a first step, you
must define the scope of CTM planning. The scope of CTM planning includes the
master and transactional data. The CTM planning process contains several parame-
ters — which can be maintained using CTM global customization — and strategies.

The CTM profile is the most fundamental setting required to start the CTM plan-
ning process and is supplemented using CTM global customization. The CTM pro-
file contains additional attributes such as planning horizon, capacity planning strat-
egies, and late demand strategies.

The CTM planning process can be optionally followed by the supply distribution
function. Using supply distribution, you can create stock transfer orders for the
excess supplies. The planning results can be analyzed using the SNP planning
books or PP/DS product or receipt view. The constrained supply plan created by
CTM can be used to provide input to the demand plan or to propose product allo-
cation data for GATP checks.

To use the CTM planning function, the data selection and planning strategies are
combined and configured using the CTM profile. A CTM profile can be created
using SAP APO Transaction /SAPAPO/CTM or the SAP Easy Access menu ADVANCED
PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCHING * PLAN-
NING * CAPABLE TO MATCH PLANNING.
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Figure 1.4 CTM Planning Process Steps

As the central access point for working with CTM, the planning profile offers sev-
eral settings to conﬁgure and model the planning requirements. The key configura-
tion settings available in the CTM profile are explained in detail in later chapters.
The planning run can be executed online using the CTM profile,

The CTM planning configuration in the profile is divided into multiple tabs as
shown in Figure 1.5. The key profile sections are listed here:

> Planning Scope

> Planning Strategies

> Demand and Supply Aggregation

» Demand Prioritization

> Supply Categorization

> Settings
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Figure 1.5 CTM Planning Profile Overview, SAP APO Transaction /SAPAPQ/CTM

Online interactive planning using a CTM profile can be used for smaller models.
You can create a smaller master data selection to check the demands and supplies
used for planning using the demand and supply simulation list. Using the demand
and supply simulation function in the CTM profile, you can select the demand and
supplies that will be selected for CTM planning. The master data check function
in the CTM profile can be used to display the planning attributes of master data
objects selected for planning. CTM profile configuration can be transported using
the standard SAP transport request to ensure a robust change management process
in the production system. This is important because the CTM planning run is very
sensitive to the configuration. The CTM planning run can be negatively influenced
by incorrect or unintentional changes in the production system.

In addition to the CTM profile, the CTM global customization shown in Figure 1.6
contains the parameters relevant for CTM planning. The planning process starts
with identifying the key requirements for the planning mode in the global custom-
ization. This can be accessed using the SAP APO Transaction /SAPAPO/CTMCUST
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or in the SAP IMG under ADVANCED PLANNING AND OPTIMIZATION * SupPLY CHAIN
PLANNING * MULTILEVEL SUPPLY AND DEMAND MATCHING * CAPABLE TO MATCH -
DEFINE GLOBAL VALUES AND DEFAULT VALUES.

CTM: Global Customizing Settings

Perlod End

Global settings that will be applied to all product locations and across all CTM
profiles are Late Demand Fulfillment, Order Creation Frame, and Allow Short-
age Setting for the Demands. Performance-related configuration parameters for
reading and writing data to liveCache are also maintained under CTM global
customization.

Supply distribution is an optional step that is available with multilevel SDM. By
using the CTM supply distribution function, excess supply can be distributed to
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the next location in the supply chain identified by the transport lanes. The dis-
tribution quantities are derived using outbound quotas for the source location.
The CTM supply distribution functionality is very limited in comparison to the
standard SNP Deployment function. It can be started using the SAP APO Transac-
tion /SAPAPO/CTM10 or via the SAP Easy Access menu ADVANCED PLANNING AND
OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCHING * PLANNING * SUPPLY
DISTRIBUTION.

Supply planning requirements can be very complex and can't be accomplished
using a single CTM planning run or CTM planning profile. To accomplish overall
planning requirements, several CTM profiles are required in sequence, which can
be combined with other planning steps (PP/DS, SNP Optimizer, SNP Deployment,
etc). After all CTM planning jobs are finished, the results can be validated and
modified using the SAP SCM interactive planning tools such as the SNP planning
book and PP/DS planning board. You can also use exception-based results analysis
using the SAP SCM Alert Monitor.

13.2 System Landscape Requirement for CTM Planning

The SAP APO system is used for real-time supply chain planning and simulation
for the complete supply chain network. In SAP APO, large volumes of data must be
permanently available and changeable. For this reason, the relational database sys-
tem in SAP APO is extended to enable actual data structures and data flows (such
as networks and relationships) to be mapped more easily and effectively. All of the
transactional data is saved in the additional database called SAP liveCache.

The SAP liveCache object-oriented database is an enhancement of the MaxDB
database system. SAP liveCache operates with its data in the main memory of the
database system, if configured optimally. SAP liveCache is a memory-resident data-
base capable of providing fast access to the data and contains analytical functions
for real-time scheduling of production resources.

The traditional database in the SAP SCM system contains all of the master data
required for planning, and liveCache contains the transactional data.

In addition to SAP liveCache, both SNP Optimizer and CTM require a special
optimizer server to execute the respective planning engines. Figure 1.7 shows the
minimal SAP APO system landscape required for CTM planning.
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The CTM planning engine as of SAP SCM 5.0 is only supported for the Windows
operating system. The CTM planning engine is the core of CTM planning, which
provides advanced constraint-based planning algorithms and is implemented in
C++ to provide a scalable and high-performance planning solution for managing
large data models. The SAP APO system is the primary source of master and trans-
action data for the CTM engine. The communication between the SAP SCM system
and the CTM engine is established using standard RFCs. The SAP APO planning
system can be connected with one or more R/3 systems for order execution, with
communication between the two managed by Core Interface (CIF). To use the CIF
function in SAP ERP, you must import a suitable SAP R/3 plug in up to and includ-
ing SAP ECC 5.0. As of SAP ECC 6.0, CIF is an integrated part of SAP ERP. CIF is
also an integrated part of SAP APO.

1.3.3 CTM Planning Run — Complete Overview

A CTM planning run consists of several steps as shown in Figure 1.8. Steps 1-4 are
required for CTM planning data preparation. CTM planning is generally executed
in the complete replan mode. For example, the previously created supply plan is
deleted, and a new plan is recreated. The deletion step can be combined with the
planning run, although the deletion can be done independent of the planning
step.

Order data in SAP APO can be deleted using the SAP APO Transaction /SAPAPO/
RLCDEL. We recommend using the CTM planning profile to delete the current
plan to ensure that the orders are deleted consistently with respect to CTM plan-
ning strategies.

27

13



Overview of SAP SCM

Read Orders

e
Delete Orders

? +Order Selection ‘ 5

| Order Selection far
Planning

‘Demand Aggregation, Save CTM Demand and Supply
Demand Prioritization,
‘Supply Categorization

Optimirer Server

LTRITHTATHATEY! Start CTM Engine

24 i —_— Ruad Mastcr
w (CTMSVR EXE) Data o

G% Read [)c.rnands

Read Orders

INTRIRINNENNNNNT

five Cache (and Supplies T

[T

RRRIRRRERRER LAY

“Plan Demands

Wirite Planning
Results

e Cun've:t and Create
Orders in liveCache

w Publish Résults to Create Change Pointers
ECC 7]

Figure 1.8 Complete CTM Planning Overview

After order deletion, the next planning steps involve selecting master and transac-
tion data. The master data model must be complete and consistent to ensure that
the planning results are correct. The CTM master data consistency check function
can be used to validate the consistency of the master data used by the planning
engine. Depending on the planning option, the master data objects typically con-
sist of products, locations, transport lanes, production process mode/production
data structure (PPM/PDS), and resources. In special cases, master data objects may
also be ATP rules, super session chains, FFF (Form-Fit-Function) classes, and hier-
archy definitions.

The transactional data relevant for planning is also selected in the CTM profile.
When a complete regenerative planning is used with CTM, all of the unfirmed
orders are selected for deletion. During this step, not only are the unfirmed orders
deleted but so is the fixed pegging across firmed orders. This ensures that the open

28




CTM Planning Overview I 1.3

supply will be reallocated to the demand using the latest prioritization sequence.
After the unfirmed orders are deleted, the open orders are selected and converted
to CTM demand and supplies.

CTMiDemand and,CTVSupaly:(Defned SESIST TS 0 i s

It's important to understand the definition of the CTM demand and CTM supply. CTM
demand is similar to any requirement element in SAP SCM with additional planning
constraints and, planning parameters assigned to them, for example, Late Demand
Frame, Early Fulfillment Frame, Pegging type and so on. More detailed description of
CTM demand is provided in later chapters. Similarly, CTM supply is a receipt element
with additional parameters for CTM planning, for example, Supply Category. This is an
important aspect because some of the core CTM functions are applicable only for the
CTM demands and supplies and not for the dependent demands and supplies created
during the planning run. -

Step 3 corresponds to the aggregation step and is used to aggregate the demands
and supplies across a given product location and ATP category. For example, if
there are multiple sales orders for a given product location, then all of the sales
orders can be virtually aggregated to a single sales order for planning using demand
aggregation.

The aggregation time buckets can be selected as daily, weekly, monthly, quarterly,
or yearly. The main advantage with CTM demand aggregation is that the CTM
engine has to plan fewer demands, and the supply plan consists of fewer orders,
thus reducing the overall runtime of the planning run. Although aggregation offers
many advantages, it's important to understand that aggregation loses the detailed
level attribute InforrJnation required for planning.

If there are several sales orders with different priorities, the aggregated sales order
won't have the priority assigned to it mainly because it's not possible to aggregate
multiple priorities to a single priority. This is critical if the demand prioritization
is based on sales order priority.

Demand aggregation is optional and is followed by demand prioritization where
the CTM demands are prioritized using the sort sequence. Demand prioritization
is followed by the supply categorization.

Steps 5-8 correspond to CTM engine planning steps. The selected master data, pri-
oritized demands, and categorized supplies are uploaded to the CTM engine. The
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CTM engine then uses the input data to generate a feasible supply plan considering
the sourcing rules and capacity constraints.

As shown earlier in Figure 1.7, the CTM engine is executed in a separate opti-
mization server. Chapter 4 provides a more detailed description of the planning
algorithm and planning parameters that can be configured to achieve the desired
planning results. '

The CTM planning algorithm is very flexible and generic in terms of the input
parameters that can be configured. After the input parameters are selected, the
planning logic is fairly constant — the results depend on a set of key rules. CTM
planning rules are fixed and consistent and can't be modified by customers using
any user exits or Business Add-Ins (BAdIs). On the other hand, several extension
points (BAdIs, user exits) are available in the planning data preprocessing and
postprocessing steps. Stable core CTM logic also ensures that the planning results
are much more explainable and understandable. As shown in Figure 1.9, the core
CTM algorithm executes multilevel finite planning using the prioritized demands
and categorized supplies. Each source is selected using the priority to generate
an in-time feasible plan. Constraints that are detected for any of the assemblies
and raw materials are propagated to the finished product demand. As a result, the
dependent demands are always satisfied in-time. Late solution is allowed only for
the finished product demands that are selected for CTM planning.
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Figure 1.9 Multilevel SDM Using CTM
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After the CTM engine generates the supply plan, the results are persistently
saved in SAP liveCache in Step 9. In Step 10, CTM planning results are published
to the ECC system. Publication of the planning results in SAP SCM is allowed
when the planning data is created in the active version (000). The publication is
done using the CIF delivered with the SAP SCM solution. There are two options
for publishing the results. You can choose to publish the results immediately or
collect the planning results and publish them in batch mode at periodic intér-
vals. The latter option is recommended for CTM planning to ensure the planning
results are published optimally without causing any performance bottleneck in
CIF.

In the next section, you'll learn how to enable special planning functions using
CTM planning parameters.

1.4  Configuration Using CTM Planning Parameters

CTM planning parameters can be used to implement a specific behavior or a
new function without changing the interface to the planning engine in a given
SAP SCM release. In customer projects, the interface often has to be extended to
implement a new functionality that can be switched on or off. By using planning
parameters, it's not required to extend the interface. The planning parameters
provide a generic interface to transfer additional planning attributes to the CTM
engine.

You can search the list of all CTM planning parameters in the SAP Service Mar-
ketplace in the Notes section. Some parameters must be recommended by SAP
because they are available for specific requirements only. Using these parameters
in an unsupported function can lead to incorrect results. The parameters follow the
naming convention. All parameters names for the CTM engine (C++) are in lower-
case, and the rest are in uppercase. CTM planning parameters are profile-specific;
that is, you can specify in the CTM profile whether a parameter should be applied
or not. The parameters are maintained in a separate screen, but they belong to the
profile. The parameters are saved together with the normal profile. The planning
parameters can be accessed from the CTM profile and are available under the Con-
trol menu item (see Figure 1.10).
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1.5  Executing the CTM Planning Run

CTM planning can be executed in the online mode using the CTM profile, in the
background mode using the SAP APO Transaction /SAPAPO/CTMB, or by sched-
uling the background job using the SAP APO Report /SAPAPO/CTMPLRUN. The
CTM planning process step is also available in the Process Chain central job sched-
uling tool (see Figure 1.11).
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The CTM process can be easily integrated with other planning steps to implement
the complete business process. If you use process chains, you can automate the
complex schedules in the SAP SCM system with the help of the event-controlled
processing, visualize the schedule by using network applications, and centrally
control and monitor the processes.

1.6  Summary

This chapter explained the basics of the SAP SCM solution. We showed you the SAP
APO SNP planning functions and the key difference among SNP Heuristics, SNP
Optimizer, and CTM planning logic. Now that you understand the CTM planning
process steps, you can execute the CTM planning run with basic configuration.

In the next chapter, you'll learn about the CTM planning scope, which includes
the master data, transactional data, and detailed planning strategies that are avail-
able for CTM planning.
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This chapter explains the CTM planning strategies and options available
in the CIM profile. The chapter will familiarize you with the key decision
points that must be understood and answered when selecting the CTM sup-

ply planning function.

2  CTM Planning Scope

Successful planning with CTM requires careful analysis of the key business require-
ments you need to address. When considering using CTM, it's important to first
understand that CTM is a heuristic-based planning method and not an optimiza-
tion solution. CTM is mostly used for rough-cut capacity planning and determining
the optimal sourcing decisions in the medium- to long-term horizon when consid-
ering finite material and capacity constraints, Although CTM is considered part of
the SNP solution, along with SNP Heuristics and SNP Optimizer, there are several
key differences you should understand.

CTM is an order-based planning solution that can operate in both the Supply Net-
work Planning (SNP) bucket planning mode and production planning and detailed
scheduling (PP/DS) time-continuous planning mode. Additionally, CTM planning
can be used to create fixed pegging relationships between the receipt and require-
ment elements in both the SNP and PP/DS planning modes.

This chapter explains the key steps you need to perform for executing the CTM
planning run. There are several key decision points we'll evaluate in detail, but
the main aspects of CTM planning are to understand the master data, transactional
data, and strategies applied for planning. Also keep in mind that in many practical
situations, the complete planning requirements can't be addressed with one single
CTM profile. For instance, in some productive environments, customers have used
up to 10 CTM profiles to address the complete CTM planning requirements.

We'll start exploring the CTM planning process with a look at the SAP SCM master
data because the CTM planning process provides very flexible master data selec-
tion options. There are several master data objects available in the SAP SCM appli-
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cation that are supported in the CTM planning process. In the next section, you'll
learn about the SAP SCM master data objects and the attributes that are used for
CTM planning.

241 SAP SCM Master Data

The master data in SAP Advanced Planner and Optimizer (SAP APO) consists of
locations, location products, PPM/PDS, resources, and transport lanes. Most of the
master data objects are transferred from the SAP ERP system using the Core Inter-
face (CIF). The Supply Chain Model (SC Model) is the basis for planning in SAP
SCM, so you can create the SC Model in SAP SCM using the SAP APO Transaction
/SAPAPO/MVM or use the SAP Easy Access menu path ADVANCED PLANNING AND
OPTIMIZATION * MASTER DATA * PLANNING VERSION MANAGEMENT * MODEL AND
VERSION MANAGEMENT,

The model combines all of the master data and is used and accessible for all plan-
ning tools in SAP APO. Model 000 refers to the active model, and the master data
is created for the active model when transferred from SAP ERP. The planning ver-
sion contains all of the transactional data relevant for planning. And each version
contains a separate copy of the transactional data and is assigned to the model, so
you can create and assign one or more versions to a given model.

Version 000 refers to the active version. Only the planning results generated in
the active version can be published to SAP ERP and vice versa. Simulation ver-
sions are mostly used for what-if analysis and can be created using the copy from
the active version. Some additional master data required for what-if scenarios can
also be assigned to a version. After the planning in the simulation version, you
can merge the planning data completely or partly into the active version before
publishing the results to SAP ERP. Figure 2.1 shows the model and version man-
agement transaction in SAP APO. ‘

The key master data elements, such as products and locations, are transferred
from SAP ERP or created directly in SAP APO. It's very important to understand
that the mere presence of parameters in the master data does not imply that the
parameter is supported by all of the planning tools. For example, in the product
location master, the Shelf Life parameter is available under the Properties tab but
isn't supported by CTM. Similarly the Order Creation Frame parameter available
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under the SNP2 tab is only supported by CTM and not by SNP Heuristics or SNP
Optimizer.
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Figure 21 SAP 5CM Model and Version Management, SAP APO Transaction /SAPAPO/MVM

Now we need to look at how to use the CTM master data selection identifier (ID)
to create a subset of the SC Model. During supply network planning for a complex
network, it isn't always desirable to use CTM planning for the complete model.
CTM master data selection ID provides you with extensive functions to manu-
ally and automatically define logical subsets of master data selections for CTM
planning.
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2.2 CTM Master Data Selection

CTM planning can be executed with reference to the complete SC Model or a small
subset of the model using the Master Data Selection ID as shown in Figure 2.2.
The CTM master data selection transaction offers flexible data selection functions
for selecting a smaller subset of the SC model. For example, you can use master
data selection to limit CTM planning to a specific bill of material (BOM) level of
your finished product.
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Figure 2.2 CTM Master Data Selection Identifier (ID)

CTM profiles offer two options for master data selection. The complete master data
assigned to the model can be used directly in the CTM profile using the All Master
Data in Model option available in the Planning Scope section of the CTM profile.
For scenarios where CTM must be executed for a subset of the model, it's possible
to define the CTM master data selection ID. Once defined, the master data selec-
tion ID can be used in multiple CTM profiles.
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The CTM master data selection ID can be created and changed using the SAP
APO Transaction /SAPAPO/CTMMSEL or can be accessed using SAP Easy Access
menu ADVANCED PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND
MATCHING * ENVIRONMENT * MASTER DATA SELECTION. This function offers very
flexible master data selection options. The main planning objects products, trans-
port lanes, and PPM/PDS can be selected individually to create an SC Model suit-
able for your business requirements. )

Example’

If sohe of the 5durcing d_eciéions éfe .predetermlned, %ﬁe Eo?rrrés‘pbndir;‘zg'ﬁ:‘a'nspo'r.tvlénés
can be included in CTM planning. It's also possible to generate the dependent master
data automatically using the finished products.

2.21  Master Data Selection Options

Each of the planning objects — product locations, transport lanes, and PPM/PDS
— can be selected using the Shuffler function in the master data selection ID. Selec-
tion of each of the planning objects is supported by several attributes. Table 2.1
shows the attributes available for each of the master data objects.

||| ISelection Attributes
Product Product and Location
Location : Custom Material Location Attributes

(AT101, AT102, AT103, AT104, AT105)

Custom Material Attributes
. (ATTO1, ATT02, ATTO3, ATT04, ATT05)

SNP and PP/DS Planner

Transport Lane Source Location
Destination Location
Location

In-House Production *  Product

' PPM Name

Resource
Production Location, Planning Location

Table 21 Attributes of Each Master Data Object
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The master data selection ID can be created using the following selection
options:

> Static data selection

Static data selection is used primarily when the SC Model is very stable, and
changes to the model aren't very frequent. In this mode, the master data objects
are saved with the selection ID. The selection can be done using the Shuffler
function, which is most commonly used in DP and SNP planning books. After
the planning objects are selected and saved with the CTM master data selection
ID, any changes in the master data model aren't automatically available for
CTM planning. Using static selection, it's possible to manually add and delete
additional objects to the selection ID. CTM saves the materials and locations
required for planning in the master data selection ID. The material and location
attributes are selected during the CTM planning run.

> Dynamic data selection

Dynamic data selection is used mainly for SC Models where frequent changes
are anticipated. For example, the BOM is changed in SAP ERP. In this case, the
CTM planning must adjust the planning scope in real time to reflect the new
BOM structure, When using the Dynamic master data selection option, only
the selection definition is saved with the master data selection ID. During the
planning run, the SC Model is evaluated that meets the selection criteria. And
when using Shuffler, you can define and save the selection ID and assign it to
the Dynamic selection.

2.2.2 Automatic Master Data Selection

The CTM master data selection function also offers an automatic master data selec-
tion option that can be used to automatically select the dependent products, trans-
port lanes, and PPM/PDS for planning. When using this function, only the finished
products will be initially selected. However, the dependent objects relevant for
planning are evaluated and selected if they are required for planning a demand.
Automatic data selection can be used either in Static mode to select the model or
in Dynamic mode during the planning run. Figure 2.3 shows the interface between
the master data objects in SAP ERP and SAP APO and the usee of automatic master
data selection in the CTM profile.
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Automatic Master Data Selection

Figure 2.3 Automatic Master Data Selection

The master data is then replicated in the SAP APO system from SAP ERP and is
assigned to the SAP APO model 000. The CTM master data selection function
selects and saves the master data objects for CTM planning. Using manual selec-
tion of dependent data, the master data objects are selected and saved with the
CTM profile. Typically, CTM planning is executed as a nightly batch run with-
out any manual intervention because it isn't practical to execute the master data
generation function manually before every CTM run. The Select Dependent Data
Automatically option can be used in this scenario to generate the master data dur-
ing the planning run. This step is executed automatically with no manual inter-
vention required. The dependent master data selection uses the finished product
locations as input to select dependent master data objects. The relationships are
then evaluated using the transport lanes and PPM/PDS. Master data dependencies
due to the super session chains and FFF classes are also evaluated for automatic
master data selection.

Keep in mind that dependencies due to the ATP rules aren't evaluated during automatic
master data selection. '

Figure 2.4 shows the SC Model used for all of the examples shown in this book.
As you can see in this figure, the automatic master data selection is triggered
using the finished product BP_CYC at location BL_FRNK_DC. As a result, all of
the products and locations in the plant and supplier locations are also selected
(BP_FRM and BP_TYR). Keep in mind that the dependent data selection is based on
the direction of material flow, so, for example, using BP_TYR at supplier location
BL_FRM_VEND as input for master data selection would not generate any addi-
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tional objects because no further sourcing options exist for this product location.
However, two additional master data selection functions are available for flexible

SC Model selection:

> Start Also for Specified Supply Sources
Using this option, the master data selection is generated using the SOS (trans-
port lane and PPM/PDS) selected in the In-House Prod. tab.

> Perform Only Single Level Selection
Using this option, the master data is generated only for the single level of the
SC Model using the initial selection of product locations.

8
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Figure 2.4 Example of CTM Planning Model
Master data parameters used by CTM can be displayed using the master data

check function available in the CTM profile or by using the SAP APO Transaction
/SAPAPO/CTMOT1. This function can also be accessed using the SAP Easy Access




CTM Master Data Selection

menu path ADVANCED PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND
DEMAND MATCHING * ENVIRONMENT * CONSISTENCY CHECK FOR CTM MASTER DATA.
The master data check function shown in Figure 2.5 is very useful in CTM because
it provides an overview of the master data parameters used for planning by the
CTM engine.

For example, the Production Horizon defined in the number of days is translated
to the date time with reference to the CTM planning start date. The consistency of
the CTM model used for planning is also verified by the CTM master data check
function. So if any of the input components used in a PPM/PDS aren't included in
the model, the consistency check displays the error.
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Figure 2.5 CTM Master Data Consistency Check

Keep in mind that with the master data check function, only the syntax of the master
data is checked, and an error report is generated. The semantics of the master data, such
as lot sizes or cyclical supply networks, aren't detected and reported using the CTM
master data check function.

Using the model consistency check profile available in SAP APO, you can configure

and apply checks with reference to allowed tolerance limits. For example, you can
define a minimum and maximum planned delivery time tolerance. This is very
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useful in detecting incorrect planning parameters entered by the planners. The
model consistency check profile shown in Figure 2.6 can be started using the SAP
APO Transaction /SAPAPO/CONSPRF or using the menu path ADVANCED PLAN-
NING AND OFTIMIZATION * MASTER DATA * MODEL CONSISTENCY CHECK * MAINTAIN
PROFILE.

Model Consistency Check: Man

agement of Check Profile

pri. Name  [ETH

MiiEena 1Pk ST S, P PRAA R BT P TS (A

Figure 2.6 CTM Model Consistency Check Profile.

The consistency check profile can be used in the CTM planning profile to check
the parameters defined in the check profile. The master data consistency check
in CTM is also used to validate all of the master data values assigned'to the plan-
ning objects. For example, for safety stock planning in CTM, you can display the
safety stock parameters used for planning in CTM. Similarly, the hierarchy and
FFF classes used in CTM planning can be displayed and validated. This function
can also be used to understand and validate all of the parameters available in the
master data objects that are supported in CTM.
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\\Example; : R R A &
~ In the material master, the Shelf Life parameter is maintained, but in the master data
check, the field isn't displayed indicating that the parameter isn't supported in CTM.

Now that you know how to define the master data selections and check the con-
sistency of the model, in the next sections, you'll learn about the master data attri-
butes that are supported for CTM planning.

2.3  Master Data Attributes for CTM Planning

Several master data parameters and attributes are available in SAP SCM for each of
the master data objects. But as mentioned earlier, not all parameters are relevant
for CTM planning or supported in CTM planning. The CTM master data check
function provides an overview of all of the parameters used in CTM planning. In
this section, we'll explain all of the master data objects and parameters that are
relevant for CTM planning.

The key master data objects supported by CTM planning include the following:

> Locations
> Location products
> Resource
> Production, transport, and handling
» External procurement alternatives
> Transport lanes, purchasing info records
> In-house production alternatives
» Production process mode (PPM)
» Production data structure (PDS)
> Hierarchy
» Location product, resource
> Substitution alternatives

> Super session chains, FFF classes, ATP rules
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All master data objects can be accessed under the SAP Easy Access menu ADVANCED
PLANNING AND OPTIMIZATION * MASTER DATA, and the mass maintenance Transac-
tion MASSD can be used to maintain the values in SAP APO for a large set of
product locations.

In the next sections, you'll learn about the master data objects and the attributes
that are supported by CTM. We'll start with location master data.

2.34 Location

Location in SAP APO represents the central point where all of the physical logisti-
cal processes are executed. The location represents the physical place where prod-
ucts or resources are managed. A single location object in SAP APO represents all
of the different SAP ERP locations and is differentiated using the location type. For
example, the location Production Plant is location type 1001, Vendor is location
type 1011, Customer is location type 1010, Transport zone is location type 1005,
and so on. The locations are selected for CTM planning based on the selected
products.

The following parameters assigned to the location are supported in CTM
planning:

> Location Time Zone

> Location Priority

> Receiving Calendar

v

Shipping Calendar
> Inbound Handling Resource

> Outbound Handling'Resource

The usage and function of each of these parameters in CTM planning is explained
in later sections or chapters. Figure 2.7 shows the location master data object
in the SAP SCM system that can be maintained using the SAP APO Transaction
/SAPAPO/LOCS3.

After the location master data object is created, you have to create and extend
the products to the appropriate locations of the supply chain to create receipt and
requirements during the CTM planning run.
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Change Location BL_FRNK
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Figure 2.7 Location Master Data Maintenance in SAP APO

.3.2 Location Product

Product in SAP APO represents the goods or services used in the value chain upon
which all business activities are executed. Product parameters can be maintained
at the global and location level. Most of the product location parameters are trans-
ferred from the SAP ERP system, but it's also possible to maintain SAP APO spe-
cific master data for planning. Figure 2.8 shows the product location master data

0

bject that can be maintained using the SAP APO Transaction /SAPAPO/MAT1in

the SAP SCM system.

The following parameters assigned to a location product are supported in CTM
planning:

b

>

>

Lot Size (Minimum/Maximum/Fixed), Rounding value

Procurement Type, Assembly Scrap :

Horizons (Production, Stock Transfer)

Planned Delivery Time

Safety Days' Supply, Safety Stock and Maximum Earliness

Order Creation Frame, Product Priority, and Demand Selection Horizon

GR/GI Times and GR/GI Capacity Consumption
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Figure 2.8 Product Location Maintenance in SAP SCM

2.3.3 Resource

Resources in SAP APO are used to represent capacities for machine, labor, and
transport modes. Each resource is assigned to a model, and version-specific mas-
ter data can be maintained for the resources. The work centers in SAP ERP are
transferred to SAP APO as resources. And, planning and scheduling with resources
depend on the type of the resource.

There are three main types of resources available for CTM planning:

> Time-continuous resource
Time-continuous resources are used mainly for PP/DS planning where the
scheduling is done in the time-continuous mode with exact start and end times
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up to a second. CTM planning also supports scheduling of time-continuous
resources in the PP/DS planning mode. These resources can be either single
activity or multi-activity resources. As the name implies, the single activity
resources can be scheduled with one activity at any time without overloading
the resource. A multi-activity resource can be scheduled with multiple activities
as the same time.

» Bucket resource

Bucket resources are used for SNP bucket planning. Bucket resources are sched-
uled with a fixed duration of up to a minimum of one-day duration. In the
rough capacity planning for mid- to long-term horizons, the exact times smaller
than one day aren't important. So, the bucket resource offers the flexibility to
schedule such activities on an aggregated level. CTM planning supports sched-
uling of bucket resources when planning in SNP mode. Bucket resource capac-
ity can be defined as quantity or rate of production.

» Mixed resource

Mixed resources have both the SNP bucket and PP/DS time-continuous capacity
definition. CTM planning can use mixed (single mixed, multi-mixed) resources
for planning. When planning in PP/DS mode, CTM uses the time-continuous
capacity as the primary capacity for finite planning. The bucket capacity is cal-
culated for the scheduled activity to keep the time-continuous and bucket
capacity requirements consistent. On the other hand, when planning in SNP
mode using mixed resources, the bucket capacity is used for finite planning, but
the time-continuous capacity isn't calculated.

Resources are also categorized according to the function, for example, production,
transport, handling, and storage resources. CTM planning supports production,
handling, and transport resources. All of these resources can be defined as bucket
or time continuous based on the SNP or PP/DS planning mode. There are also
important scheduling differences between production and transport resources that
will be explained in later chapters. For now, keep in mind that the Unscheduled
breaks parameter and the Utilization Factor parameter aren't supported by CTM
when planning in PP/DS planning mode.

CTM only supports the active capacity variant. For production activities, the pro-
duction resource capacity is adjusted according to the factory calendar. For GR/GI
(goods received/goods issued) activities, it's possible to define both the handling
resources and receiving/issuing calendars. In this case when both calendars and
resources are defined, only the resources are considered for scheduling in CTM
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planning. Figure 2.9 shows the resource master data object in the SAP SCM system
that can be maintained using the SAP APO Transaction /SAPAPO/RESO1.
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Figure 2.9 Resource Master Data Maintenance in SAP SCM

To execute cross-location network planning in CTM, you require the master data
object that contains the procurement relationships and the means of transports
used for procurement. In the next section, you'll learn about the external procure-
ment alternatives available in SAP SCM that are supported by CTM planning.

2.3.4 External Procurement

External procurement relationships for distribution and procurement in SAP APO
are defined using the transport lanes. For example, a stock transfer order can
be created across two locations only if the transport lanes are valid and defined
between the two locations. Transport lanes can be manually created in SAP APO
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or can be automatically transferred to SAP APO from the SAP ERP system. For
automatic creation of transport lanes, you must have maintained purchasing info
records, contracts, or scheduling agreements. CTM planning only supports the
transport lanes created using the info records, and scheduling agreements and
contracts aren't supported in CTM. Figure 2.10 shows the transport lane mas-
ter data object that can be maintained using the SAP APO Transaction /SAPAPO/
SCC_TL1.
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Frgure 210 Transport Lane Maintenance in SAP SCM

From SAP SCM 5.0 onward, the external procurement relationships created using
the info records are also supported in CTM. In earlier CTM versions, you had to
model the products at the vendor locations to plan for vendor capacity constraints.
Additionally, for CTM planning, both the source and destination location product
must be included in the planning scope. This can have a negative impact on the
overall system performance due to the high number of vendor location products
modeled in SAP SCM.

You can transfer the info records in SAP ERP to the SAP APO system as external
procurement relationships. These external procurement relationships are linked
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to the transport lanes that can be used for planning in CTM. So when you use the
transport lanes created with reference to the external procurement relationships,
the source location product isn't required anymore for CTM planning. Instead, CTM
will select the transport lane for planning, if the source location product is either
not created in SAP APO or not assigned to the SAP APO SC Model. Additionally,
you can use the planned delivery time assigned to the purchasing info record for
CTM order deletion and order creation process steps. Figure 2.11 shows the exter-
nal procurement relationship master data object in the SAP SCM application.
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Figure 211  External Procurement Relatlonship Maintenance in SAP SCM

During a CTM planning run, you can use the CTM variable planning parame-
ter LANE_NOSOURCE_IGNORE to exclude the transport lanes created by Info
records.

Refer to SAP Note 993071 for more details about the CT. M plannsng parameter LANE_
NOSOURCE_IGNORE. - |

CTM planning using transport lanes utilizes transport calendars and transport
resources for scheduling. Additionally the GR/GI times at the destination and
source location are also supported. For planning with the transport lanes, special
attention must be paid to the use of the stock transfer horizon. By default, the
stock transfer horizon of the destination location is used for planning. The Con-
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sider Stock Transfer Horizon of Source Location option in the planning version can
be used to consider the stock transfer horizon of the source location.

The following parameters assigned to the transport lanes are supported in CTM
planning:

> Procurement-Priority and Inbound Quota

> Means of Transport

> Transport Dufation and Transport Costs

» Transport Resource and Consumption

> Transport Calendar

» Transport Lot size Profile (Minimum, Maximum, and Rounding Value)
> GR Processing time |

> Planned Delivery Time

> Validity Duration

> Subcontracting Transport Lanes

To execute production planning in CTM, you require the master data object that
contains the production process activities and components. In the next section,
you'll learn about the in-house production alternatives available in the SAP SCM
system that are supported by CTM planning.

2.3.5 In-House Production

In-house production in SAP APO is carried out using the production process model
(PPM) or production data structures (PDS). Figure 2.12 shows the PPM master data
object that can be maintained using the SAP APO Transaction /SAPAPO/SCCO3 in
the SAP SCM system.

PPM describes the production process for manufacturing one or more products
on a non-order-specific basis. A PPM plan consists of BOM and routing data from
SAP ERP that is based on the PPM plan. The PPM plan is a location-independent
master data object that describes which process steps, activities, and components
are required to manufacture the output products. In PPM, you define the validity
conditions, lot size margins, and priority for each output product for the usage of
PPM. You also describe the planning and production location for the output prod-
ucts defined in the plan.
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Figure 212  Production Process Model Maintenance in SAP SCM

PPM is created in SAP APO using CIF by using the production version in the SAP
ERP software. PPM represents the single data structure that combines the BOM
and routing parameters required for planned order creation. PPM can be modi-
fied in the SAP SCM system using the SAP APO Transaction /SAPAPO/SSCO3. For
bucket-oriented rough-cut capacity planning, SNP PPM is required, whereas for
time-continuous detailed planning, PP/DS PPM is required. Because CTM can plan
in both SNP and PP/DS planning mode, both the SNP and PP/DS PPM are sup-
ported for CTM planning. CIF is used to create the PP/DS PPM in the SAP SCM
system. And using the utility Transaction /SAPAPO/PPM_CONY, you can create an
SNP PPM from PP/DS PPM.

In addition to PPM, you can also define a PDS to execute production planning in
CTM. PDS is a much newer form of modeling the production alternative in SAP
APO compared to PPM. Unlike PPM, there are three kinds of PDS available for
capacity planning:

> SNP PP/DS is similar to SNP PPM and can be used in CTM for SNP bucket plan-
ning.
> CTM PDS is required for time-continuous PP/DS planning with CTM.
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» PDS can be created in SAP SCM from SAP ERP using CIF. PDS is generated in
SAP APO from a production version or BOM in SAP ERP, or a production ver-
sion in the SAP Discrete Industries and Mill Products (DIMP) solution.

PPM and PDS generation options are shown in Figure 2.13.

/sapapo/ppm_conv! B | "| /sapapo/curto_create
PPDS{PPM PEDS PDS'
k 5CM

CIF

| Production Version |

BOM Routing R/3

Figure 213 PPM and PDS Creation in SAP SCM Using the SAP ERP Production Version

The production data structure contains information about the production cycle
and the component assignment for the production of a product. Unlike PPM,
PDS parameters can't be modified in SAP SCM. In the SAP SCM application, you
can only display and delete the PDS using the SAP APO Transactions /SAPAPO/
CURTO_SIMU and /SAPAPO/CULL_RTO_DEL. The transactions can be accessed
using the SAP Easy Access menu under ADVANCED PLANNING AND OPTIMIZATION
* PRODUCTION DATA STRUCTURE. When planning in bucket-oriented mode, CTM
can use the SNP PDS. On the other hand, PP/DS PDS must be converted to a CTM
PDS for planning in time-continuous mode. The creation of the CTM PDS for plan-
ning can be automated in CIF using the BAdI /SAPAPO/CURTO_CREATE. And the
method CREATE_CTM_PDS can be implemented to create the CTM PDS along
with the PP/DS PDS.

Planning with PPM and PDS can also be combined. For example, it's possible to
define PDS for one set of products and PPMs for another set of products. SAP APO
uses the Plan Explosion setting from the product location master to determine
the allowed production alternatives (PPM/PDS) for planning. As shown in Figure
2.14, option “2" indicates PPM selection and option "5" indicates PDS selection.
The default option for plan explosion can be set in the CTM global customization
using Transaction /SAPAPO/CTMCUST.
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Figure 214 Plan Explosion for Product Location

The following parameters assigned to the production sources (PPM, PDS) are sup-
ported in CTM planning:
> Validity Period, Lot Size Interval , Procurement Priority

> Activity Relationships and Precedence Constraints (minimum, maximum inter-
vals between activities)

> Activity Scrap (time-dependent)

> Co-production

> Fixed/Variable (time-dependent) Material Consumption
> Fixed/Variable (time-dependent) Mode Duration

> Fixed/Variable (time-dependent) Resource Consumption
> Quota Values and Component Validity

When using PPM or PDS with CTM planning, it's important to understand the
following requirements:

> The main output component in PPM must be assigned to the last activity. The
input components can be assigned to any activity, including the setup activity.

> All activities in PPM/PDS must have end-start relationships.

> Queue and tear down activities are only considered for planning if the output
components are reassigned to the last activity using CTM planning parameter
COMP_REASSIGN.

The options shown in Table 2.2 are available for the planning parameter COMP_
REASSIGN.
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| . All input components are asslgned to the first actlvity, setup
activities aren't deleted.

#

(0] | All output components are asmgned to the last actlwty, setup
j | activities aren't deleted.

B, : All Input or output components are assigned to the first or
last actw;ty, setup activitles aren‘t deleted

i

X | Setup activities aren't deleted
Table 2.2 Planning Parameter COMP_REASSIGN Options

> Master data selection must contain all components used in PPM/PDS. PPM
without main output product in the planning scope can be ignored with plan-
ning parameter PPM_CHECK_PRODUCT with Valuel = X.

For more detalls about the plannlng parameter PPA_ CHECK PRODUCT, refer to SAP
Note 934892,

2.3.6 Product Substitution

Product interchangeability and ATP rules provide options for using product substi-
tution in CTM planning. The product substitution rule is a linear chain that defines
the source location product and target location product that can be used for substi-
tution during planning. The substitution definition in CTM can be used in multiple
business processes. The three key business processes that CTM supports using the
substitution definition are the following:

> Planning with product discontinuation

> Planning with FFF classes

> Planning with ATP rules
Now that we've defined all of the master data required for CTM planning, you'll
learn about the transactional data used in CTM planning. Similar to master data

selection, CTM offers several flexible options to define transaction data selection
as described in detail in the next section.
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2.4 Transactional Data Selection o

CTM provides a flexible transactional data selection and control function using
CTM order selection. The transactional data is selected for planning in CTM using
the location product master data object. By default, only the orders that belong
to the location products selected in the CTM master data selection ID are selected
for planning. In some scenarios, if you only want to plan specific order types of
a given location product, then you can use CTM order selection for demands.
The order selection ID can be defined using the SAP APO Transaction /SAPAPO/
CTMORDSEL or using the SAP Easy Access menu ADVANCED PLANNING AND OPTI-
MIZATION * SUPPLY CHAIN PLANNING * MULTILEVEL SUPPLY AND DEMAND MATCHING
* CAPABLE TO MATCH * ENVIRONMENT * ORDER SELECTION.

The order selection ID can be used to restrict either the demand or supplies used
in CTM planning. For example, if you want to plan only the sales orders of a given
product location and exclude all forecast orders in the CTM profile, then you
define the order selection ID and use it for demand selection in the CTM profile.
Figure 2.15 shows the CTM order selection ID definition. Order selection in CTM .
can be based on the following criteria:

> Location products based
You'll use location products order selection to select only the demands and sup-
plies for planning instead of selecting all of the location products selected in the
master data selection.

> Time based
Time-based order selection is used to select the demands and supplies in a
given time frame instead of the complete planning horizon. Order selection
using a time frame is only applicable for initial demand and supply selection for
planning. CTM planning can create orders outside the selection time frame for
the selected demands.

il BT b St
———

> ATP category based .
Selection by ATP categories is the most useful and widely used selection method,
Using this option, only the demands and supplies of a given ATP category are
selected for planning. For example, you can choose to plan only the sales orders
instead of forecast orders in a given CTM run. The ATP categories used for
order creation during the CTM run aren't influenced by this setting.
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Figure 215 CTM Demand Selection by ATP Categories

2.5 Planning and Deletion Modes

CTM planning prioritizes the demands and matches them with the existing sup-
plies by considering the resource capacity constraints. In many cases, CTM is used
for mid-term planning and for complete regenerative planning. In this scenario,
the current supply plan is deleted, and the new plan is generated considering the
new master and transactional data. On the other hand, some scenarios require
you to plan for only open demands without deleting the current plan. In either
case, CTM offers flexible configuration options for planning and deleting existing
transaction data as shown in Figure 2.16.
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Figure 216 CTM Planning and Deletion Mode
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To better understand the usage and significance of the options, note that pegging is
a procedure used in SAP APO that establishes the relationship between the receipt
elements and requirements elements of a product within a location. By using peg-
ging, the corresponding receipt elements are assigned to the requirements.

Two types of pegging are available in SAP SCM:

>

Fixed pegging

Fixed pegging is used to create fixed relationships between a receipt and require-
ment element during planning. Any change in the new receipt of requirement
elements for the given product does not influence the fixed pegging. CTM can
create fixed pegging during planning. Fixed pegging improves the traceability
of the CTM planning results. In constrained planning mode, fixed pegging is
very useful for understanding the supply consumption and demand prioritiza-
tion sequence used by CTM.

Dynamic pegging

Dynamic pegging, as the name indicates, is changing based on the current
receipt and requirement elements. Dynamic pegging is evaluated by SAP live-
Cache for a given product location using up-to-date receipt and requirement
elements in SAP SCM. Planning tools such as CTM don't create dynamic peg-
ging in SAP liveCache because dynamic pegging doesn't exist persistently in
liveCache. However, you can convert the dynamic pegging results to fixed peg-
ging to store the pegging relationships persistently in SAP liveCache. As shown
in Figure 2.17, dynamic pegging by SAP liveCache can be disabled using the
Deactivate Dynamic Pegging option on the Dynamic Pegging tab in the product
master.

: Reqﬁlremgntsfrat'egy " Pegging Avallable Btocks |

|
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Pagging Slrafeay 7] \Clavoid Atars! 2
‘_Mggmgn”Eaﬂiﬁass of a Recelpt | 48 _‘.EI_UJ Overall DellvuryToIérance A
Maximum Lateness of a E;—l_:zg'!gt {180.060:80) | Underdel Tolerance. 18,0 |5 | ||
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Figure 2147 Dynamic Pegging Option in SAP SCM
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Planning modes in CTM are used to select the orders relevant for planning. So,
you can choose to replan all of the existing orders (as shown in Figure 2.18) to
determine the new demand prioritization sequence and assign the resources and
supplies accordingly.

The options available for planning modes are shown in Table 2.3.

Planning Mode | Deseription e L :
Orders Without'Pegging All orders (input and output nodes) that are linked

i by either fixed or dynamic pegging relationships are

selected for planning.

Orders Without Fixed Pegging  All orders (input and output nodes) that aren't
linked by fixed pegging r_elationships are selected for
: ~ planning. :
Replan All Orders All-orders (input and output nodes) are selected for
planning. '

Table 2.3 Planning Mode Options

PlanningStiateties . MR Crt T
| Planning Mode A~ S ites Delete Mode .© e,
{1 Oorders Without Pegging | L.ODo Mot Delete Any Orders j
| OOrders Without Fixed Peaging | |'®Delete Orders ThatAre NotFirm |~ |
|| @Replan All Orders | AT O Order Trees of Selected Demands
(o : . :

L

Figure 218 CTM Regenerative Planning Mode

Deletion modes in the CTM profile can be used to select the orders for deletion.
i You can choose to delete all of the unfirmed orders, or select only the orders that
; are pegged to the demands selected for CTM planning. CTM can only delete the
unfirmed orders existing in the CTM planning horizon. All of the firmed orders
such as sales orders, forecast orders, firmed production orders, and so on can't be
deleted by CTM planning. In addition, unfirmed orders inside the production and
transport horizon aren't deleted by the CTM planning run.
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Table 2.4 shows the options available for deletion modes.

Deletmn Mode 5 IiéSEi‘ipti'dn‘

Do Not Delete Any Orders Don't delete any orders

Delete Orders That Are . All orders that aren't ﬁrmed are e deleted. An order can
Not Firm be deleted if it meets the deletmn crltena
Order Trees of Selected  All ordets that are linked to the demand usmg fixed or
Demands . dynamic pegging relationships are deleted

Table 2.4 Deletion Mode Options

Using the deletion mode, you can choose to delete the orders in the CTM plan-
ning run, however, not all orders can be deleted in the CTM planning run. An
order is considered fixed during the CTM order deletion step under the following
conditions:

> The CTM planning run can only delete planned orders, purchase requisitions,
stock transfer requisitions, and substitute requisitions. All of the other order
types, such as forecast, sales order, stock, and so on, can't be deleted at all by "_,_
the CTM planning run. These orders are always considered as fixed by CTM.
Note that the subcontracting scenario is an exception to this rule. If a stock
transfer requisition for a subcontractor is deleted, the corresponding subcon-
tractor production order is also deleted, even if it's fixed.

> An order is manually changed in SAP APO using the SNP interactive planning
book or product view. Any manual changes to the order by the planner will fix 1
the order status.

> When planning in SNP mode, PP/DS orders can't be deleted. On the other &
hand, both SNP and PP/DS orders can be deleted when using the PPDS Order
Type parameter in the CTM profile.

> An order is considered fixed if it starts before the planning start date or ends
after the planning end date. Additionally, product horizons are considered for
order deletion. Planned orders inside the production horizon, stock transfer
orders inside the transport horizon, and purchase requisitions inside the
planned delivery time are considered fixed. Orders are considered fixed if they
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are pegged (fixed or dynamic) to the demands that lie outside the planning
horizon or to the demands that aren't selected for CTM planning.

» Orders are considered fixed if all of the components of the order aren't included
in the CTM master data selection. For example, a planned order can only be
deleted if all of the output and input components of the planned order are
selected in the CTM master data selection.

» When planning in active version 000, the orders that exist in SAP APO and R/3
are considered fixed if you select the Planning Results Not Transferred or the
Only New Orders Transferred parameters in the CTM profile.

The planning modes can also be combined with the order deletion modes. And
the CTM planning and deletion modes can be used based on the pegging relation-
ships existing for the orders. CTM regenerative planning can be executed using the
Replan All Orders and Delete Orders That Are Not Firm options. In this mode, the
current plan is completely deleted. CTM deletes the existing unfirmed orders and
fixed pegging relationships and regenerates the new supply plan using the current
planning parameters.

2.51  Regenerative Planning with CTM

The Order Without Pegging and Do Not Delete Any Orders options can be used to
plan only open demands and supplies without changing the supply plan for already
planned orders. Other combinations between planning and deletion modes must
be carefully used. For example, Orders Without Pegging can't be combined with
Order Trees of Selected Demands because it's implicit that the order tree repre-
sented by pegging can't be determined if orders are selected without pegging
relationships.

2.5.2 Net Change Planning with CTM\

Planning with CTM can also be used to plan only the net changes in the demand
and supply situation from the last planning run. Each order in the SAP SCM sys-
tem contains the net change attribute stored in SAP liveCache. Any changes in the
order or the fixed pegging between the orders create the "net change” indicator
for the related orders. The CTM Net Change Planning option can be used to plan
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only such orders (see Figure 2.19). Note that to use net change planning with CTM,
you must use one of the following options for the deletion option:

» Do Not Delete Any Orders

> Order Trees of Selected Demands

By choosing the Delete Orders That Are Not Firmed option, CTM sets the net
change flag for all orders that were pegged to the deleted orders.

. PlanningBtrategies 4

Special Strategies e 8

anning 2 0
Change Planning

LT Ay ” = 2L A 2
Plan Changed Demands
|1 Plan Changed Demands and Demands with Alers

[Substition .7

Figure 219 CTM Net Change Planning

Net change planning with CTM doesn't use the Planning File Entry option avail-
able in SAP SCM. Planning File Entry is available in SNP and PP/DS planning and
can be displayed using the SAP APO Transaction /SAPAPO/RRP_NETCH. Planning
File Entry is created for all master data and transactional data changes in SAP SCM.
Because CTM doesn't use Planning File Entry for net change planning, the master |
data changes alone don't trigger CTM net change planning.

In the next section, you'll learn about the various planning strategies available in ,
CTM. -

2.6  Planning Strategy with CTM

Planning strategies in CTM define the planning horizon and special strategies
available in CTM for modeling different planning requirements. CTM offers both
bucket and time-continuous planning options using both the SNP and PP/DS mas-
ter data. Based on the overall supply and production planning strategy used in SAP
SCM, careful selection of the planning strategies in CTM must be made. Figure
2.20 shows the planning strategies available in the CTM profile. ‘




Planning Strategy with CTM

Figure 2.20 CTM Planning Strategies

2.61 CTM Time Stream

CTM time stream defines the planning horizon used for planning. The start and
end time defined in the time stream defines the time interval for demand selec-
tion for planning. As shown in Figure 2.21, CTM time stream can be defined using
SAP APO Transaction /SAPAPO/CTMTSTR. The time stream can be defined with
reference to the current day as the planning start. It's also possible to define the
time stream with respect to a relative or absolute date in the past or future. This
provides a lot of flexibility in defining the planning horizon. A planning start date
in the past ensures that the demands in the past are also selected for planning.
When you select the demands with requirement date in the past, any new sup-
plies to meet the requirement date aren't created in the past. This is because, by
default, the order creation in CTM planning starts from the current day. On the
other hand, you can select all firmed and open supplies available before the plan-
ning start for planning. None of the demands or supplies after the CTM planning
end time is selected for planning.

The time stream also contains the planning buckets. Planning buckets are used
only for the demand and supply aggregation, which will be discussed in detail in
Chapter 4. The planning buckets aren't relevant for bucket planning in CTM SNP
planning mode.
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Figure 2.21  CTM Time Stream Maintenance Options in SAP SCM

Time stream used for CTM planning can also be maintained using the SAP APO
calendar using SAP APO Transaction /SAPAPO/CALENDAR. Both the options are
shown in Figure 2.21. The SAP APO planning calendar must be defined without
gaps. The main advantage of using the SAP APO calendar is the ability to define
flexible buckets. The CTM time stream can only be defined with daily, weekly,
monthly, quarterly, and yearly buckets with bucket start always at the start of
the calendar week, month, quarter, or year. With the SAP APO calendar, you can
define the buckets with variable durations. You can also use the time zone in SAP
APO calendar, whereas the CTM time stream definition is created onIy for the UTC
(Universal Time Coordination) time zone.

2.6.2 Capacity Planning

CTM planning is used for finite capacity planning for the production, transport,
and handling of resources. The CTM profile strategy offers the flexibility to select
either planning all of the resources finitely or infinitely (see Figure 2.22). It's also
possible to select finite planning per resource in the resource master data object.
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Using the Use Setting from Resource option, the resources are finitely planned
only if the Finite Scheduling flag is set.

Frther Siratenlds AR S e
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Figure 2.22 CTM Capacity Planning

Keep in mind that when using infinite planning in the CTM profile, only the resource
capacity constraints are ignored during CTM planning. Material constraints, calen-
dars, and resource downtimes aren't ignored during infinite planning.

2.6.3 Planning Type

If you're working with long-term, rough-cut finite capacity planning, then using
the SNP bucket mode is more appropriate. For short-term production planning,
using CTM in PP/DS mode is better because the CTM-created PP/DS orders can be
used in PP/DS for setup optimization without order conversion from SNP order
type to PP/DS order type. It's important to understand the key difference between
the SNP and PP/DS planning modes as described next.

Planning in time-continuous mode requires using PP/DS PPM and CTM PDS with
single activity, multi-activity, or mixed resource types. PPM/PDS generally has vari-
able duration of the mode and fixed consumption of the single or multi-activity
resource capacity. Time-continuous PP/DS planning is used in CTM for scheduling
the resources with exact start and end times up to a second. The order duration
8 varies depending upon the lot size of the planned order. The PP/DS PPM and
£ CTM PDS are required for planning in time-continuous mode. It's also possible to
] define fixed duration in PPM/PDS when planning in time-continuous mode, but
| variable resource consumption must not be used in time-continuous planning. In
the CTM profile, the following settings must be made for time-continuous plan-
ning (see Figure 2.23):

> Type of Planning: Continuous Planning
> Order Category: PP/DS Order
> Source of Supply: PP/DS Type
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Figure 2.23 CTM Time-Continuous Planning Mode

Planning in the SNP bucket mode requires using SNP PPM/PDS with the bucket
or mixed resource type. The PPM/PDS generally has a fixed duration of the mode
and variable bucket consumption of the resource. The duration is always defined
as multiples of days. Bucket planning mode in CTM is used for planning rough-cut
capacity up to a minimum of one day. Resource scheduling times smaller than one
day aren't available for SNP orders; that is, the orders always start at the start of
the day and end at the end of the day. It's possible to use the fixed resource con-
sumption, but variable mode duration must not be used.

2R SR

UL R Rt

In the CTM profile, the following settings must be made for bucket-oriented plan-
ning (as shown in Figure 2.24):

> Type of Planning: Bucket-Oriented Planning
> Order Category: SNP Order

f14 o kel el it Kl

> Source of Supply for In-House Production: SNP Type
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Figure 2.24 CTM Bucket Planning Mode

2.6.4 Late Demand Strategies

CTM planning will propose a feasible plan that is as close as possible to the demand
date. All of the alternatives in the supply chain are evaluated to propose an on-




time supply plan. If material or capacity constraints keep the demand from being
fulfilled on time, CTM tries to create a late supply plan. It's possible to configure
the late demand strategy in CTM global customization. The allowed late demand
frame for the demands planned in the CTM profile is also maintained in the global
customization. In the late demand Airline Strategy option, if the demand can't be
fulfilled on time, then the demand is skipped, and the next demand is planned.
After all of the demands are planned, the skipped demands are planned again for a
late solution. Using the Domino Strategy option (see Figure 2.25), every demand is
planned on time first, and then if no on-time solution can be found, a late supply
plan is created before planning for the next demand in the demand list.

- ‘General Gustomizing | 'ATP Caleqories

Demand-Depandent Conslraints

Default Values for Demand-Dependent Constrainis . y i
[¥]Allow Late Demand Fulfillment 365|Days
 Btrategy: Dmd Fulfilimn s {D Domino Strategy. -~ @]

g ; T i ‘|A Airline Strategy

{ Raestrict Early Demand Fulfillment

Figure 2.25 CTM Late Demand Strategy

2.6.5 Scheduling Direction

Resource scheduling using backward or forward scheduling mode is also available
in CTM (see Figure 2.26). In backward scheduling mode, the orders are created
as close to the original demand date as possible; in forward scheduling mode, the
orders are created as early as possible. In backward scheduling mode, the sup-
ply consumption uses the closest supply for a given demand, whereas in forward
scheduling mode, the earliest supply is consumed to fulfill the demand quantity
in time. Keep in mind that the late demand strategies used for CTM planning are
only applicable in backward scheduling mode.

. - .
Scheduling Direction Demand Demand

{ OForward Scheduling .4 | ' v ’

@ Backward Scheduling

Backward Scheduling

Forward Scheduling ‘

Figure 2.26 CTM Backward and Forward Scheduling Modes

69

Planning Strategy with CTM I 2.6



2 I CTM Planning Scope

2.6.6 Pegging Type

Pegging in SAP SCM defines the relationship between a receipt and a requirement
element (see Figure 2.27). Unlike SNP Heuristics and SNP Optimizer, CTM can cre-
ate fixed pegging for the demands and supplies planned in CTM. Fixed pegging
can be used to trace the CTM supply plan to identify the demand prioritization and
supply consumption sequence. During CTM planning, the fixed pegging is auto-
matically created in SAP liveCache. Using fixed pegging could have performance
impact on the overall CTM run. If fixed pegging isn't required for CTM planning,
always use dynamic pegging. On the other hand, for planning safety stock require-
ments in CTM, fixed pegging must always be used.

As mentioned earlier, dynamic pegging is evaluated by SAP liveCache for a given
product and isn't persistently stored in SAP liveCache.

Peaging Tﬁm /
\® Fixed Pegging
O Dynamic Pegaing

Figure 2,27 CTM Pegging Type

2.7 Summary

SNP with CTM can be executed in both bucket-oriented and time-continuous plan-
ning mode to generate a finite supply plan. Planning with CTM must be preceded
by a careful evaluation of planning requirements and strategies such as planning
horizon, SNP scope, late demand strategies, pegging type, and integration with =
SAP ERP.

In the next chapter, we'll talk about CTM demand and supply processing options,
including demand aggregation, demand prioritization, and supply categorization.

70 | | | JL_



CTM demand and CTM supply form the main input data _for planning.
This chapter explains the main attributes of CTM demand and supply,
demand prioritization and supply categorization functions, and the CTM
search strategy.

3  CTM Demand and Supply Processing

When executing global network planning for your complete supply chain net-
work, you need to balance the demands and supplies across your supply chain.
The net demands are then used for generating the production plan. CTM planning
matches the prioritized demands to the categorized supplies based on the resource
and material constraints. The CTM demands and supplies are determined using the
transactional data stored in SAP liveCache, which consists of sales orders, forecast
orders, stock, purchase orders, production orders, planned orders, and so on. The
orders are selected for CTM planning and converted into CTM demands and sup-
plies. Aggregation and prioritization are the key planning functions available for
CTM demands. You'll use demand aggregation to combine multiple demands into
a single demand for planning. With demand prioritization, you can determine the
criteria to be used in CTM for sorting demands and the sequence in which CTM
will cover these demands.

In this chapter, you'll learn about both the basic and advanced methods used for
influencing demand prioritization and aggregation. You'll learn about the customer
exits and how to implement custom prioritization logic. You'll also learn how CTM
supplies can be aggregated before the supply categorization, and how you can
group receipts and supplies according to various criteria and assign them to your
own supply categories. In addition, this chapter covers the key configurations that
are required to implement supply categorization using supply limits by quantity
or by using ATP categories.

The most important point to understand about aggregation, prioritization, and
categorization is that these functions are applied for the existing demands and
supplies before the CTM planning run because the dependent demands and sup-
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plies created during the planning run aren't subject to aggregation, prioritization,
and categorization.

CTM demands and supplies are processed in the following sequence during CTM
planning:

» Demand aggregation

» Demand prioritization

> Supply aggregation

» Supply categorization

34 CTM Demand and Supply Attributes

To better understand the key processing function available with demands and
supplies in CTM, you should know the definition of the CTM demand and CTM
supply. Every order in SAP liveCache that is relevant to planning gets converted
to CTM demand and CTM supply. For CTM planning, the demand is represented
by the requirement element with negative quantity requirements. Similarly, CTM
supply is represented by the receipt element with positive receipt quantity. For
example, a sales order gets converted into a CTM demand element, and a stock ele-
ment gets converted into CTM supply. Some orders such as firmed stock transport
orders get converted into a CTM demand and CTM supply in source and target
locations,

In addition, production orders get converted into CTM supply for output product
and CTM demand for component products. As you can see in Figure 3.1, most
of the orders in the SAP SCM system contain the input nodes, output nodes,
and activities. The orders (input and output nodes) are connected using fixed or
dynamic pegging relationships. The input node of the order is then converted to
the CTM demand, and the output node of the order is converted to the CTM sup-
ply. You should also keep in mind that the CTM demands and supplies are used for
CTM planning after demand prioritization and supply categorization.

In addition, the CTM demand and supply selected for planning can be displayed
in the demand and supply simulation list. The selected demands and supplies are
referred to as primary demands, and all of the dependent demands generated dur-
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ing multi-level planning are referred to as secondary demands. Be sure to remem-
ber this key difference between the primary demands and the secondary demands
used for CTM planning. The key demand processing functions such as demand
prioritization and aggregation are only applied for the primary demands selected
for CTM planning. Similarly, the key demand planning attributes, such as the late
demand frame and early demand frame, are applied only for the primary demands.
In addition, supply categorization and aggregation functions are applied only for
the initial supplies selected for CTM planning.

Customer Order

Stock
Transport
Order

-30
3
+30
<> OutputNode
Planned
Order O Input Node
O Activity
—p Pegging
-30 -30

Figure 31 Demand and Supply Selection Using SAP liveCache Order Data

344 CTM Demand Attributes

CTM demand selected for planning contains several planning-relevant attributes
and several options to maintain and modify each individual demand attribute
using both standard functions and customer exits. The CTM demands and demand
attributes can also be displayed using the demand simulation function (see Figure
3.2) available in the CTM profile. However, the demand attributes used for plan-
ning in the CTM engine are fixed and can't be extended by customers.
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Figure 3.2 CTM Demand List

The key CTM demand attributes used for CTM planning are listed here:
» Demand ID

> Product name

> Location name

> Planning segment

> Account assignment

> CTM demand category
> Demand date

> Demand quantity

> Demand priority

> Demand ATP category

> Late demand fulfillment strategy

> Late demand fulfillment frame

> Order creation frame

> Maximum earliness for planned orders
> Partial demand fulfillment

> Pegging type

The demand attributes are mainly derived from the orders, product master, and
CTM global customization. These demand attributes can be modified using the
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user exit. In addition, other demand attributes relevant for CTM planning, such as
substitution rules, descriptive characteristics (DCs), sales orders, and aggregation
data used for CTM planning, can be displayed in the additional information sec-
tion of the demand list.

342  CTM Supply Attributes

CTM supply selected for planning contains the necessary attributes for functions
such as supply categorization and search strategy. The stock elements used in CTM
planning are always displayed with the date 01.01.1970 to indicate that stock is
always available for all CTM demands. This is, however, different from the stock
date shown in the product view where the current date is displayed for stock ele-
ments. In this case, the CTM supplies and supply attributes can be displayed using
the supply simulation function (refer to Figure 3.3) available in the CTM profile.

CTM Display Categonzed Supply
Supplies for Proﬁie RAOB CTM Versmn RAOB CTM Run No. 0001
ObjectID|Product ~ ]Lacahnn " |PIngSeqaTypjAcAssglOb) Ct |Data Time ' | Quanlity| Pr.{C Suhluu_ |
1|BP_CYC - |BLFF w s 00[16.09.2008 [00:00:00 |10,000 | 1|EE
- Z{BP.CYC [BLF ke 00]16.08.2008 |00:00:00 | 10,000 | 1]EE
;‘= 00[16.09.2008 (o0:00:00 |10,000 [ 1[EE
00|16.09.2008, [0D:00:00 (10,000 | 1]EE
»:g_%, 00|16.09.2008 [00:00:00 [10,000 | 1]EE
S 00[16.08.2008 |00:00:00 10,000 | 1|EE
7? : 00[16.09.2008 |[00:00:00 [10,000 | 1|EE
00/16.09.2008 [00:00:00 |10,000 | 1|EE
,‘:_‘“-‘*B { : 00{16.09.2008 |00:0C:.00 |10,000 | 1|EE -t
TR FZCYC - (HL P i 00(16.09.2008 |00:00:00 [10,000 | 1[EE|
0 1iBR ] R 00{16.08.2008 [00:00:00 | 10,000 [ 1]EE
[ 12]BE | 00(23.08.2008 |00:00:00 | 10,000 | 1]EE
uﬂ-a;s Beﬁta'c"" B&gﬁ DCi 00(16.09.2008 [12:00:00 |10,000 | 1|EA
| 14|BPICYC {BL_FRNKIDC ' 00|16.08.2008  [12:00:00 |10,000 | 1|EA
,;’ 15 ﬂPf«m' auﬂﬂﬁuﬁ‘@ 00{16.00.2008 |[12:00:00 | 10,000 | 1[EA
T 8 anjc\'c’-{al,jau&‘_fm;_-}r 00{16.08:2008 [12:00:00 [10,000 [ 1|EA

Figure 3.3 CTM Supply List

The key CTM supply attributes used for CTM planning include the following:

> Supply ID

> Product name
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> Location name

> Planning segment

> Account assignment

> Supply CTM category

> Supply date

> Supply quantity

» Supply priority

> Supply ATP category

In mid- to long-term planning with CTM, you can aggregate the demands in a

given location and use CTM to create an aggregated supply. The CTM demand
aggregation function is explained in detail in the next section.

3.2 CTM Demand Aggregation

CTM demand aggregation groups CTM Demands for a given location product and
ATP category into user-defined time buckets. With CTM demand aggregation, all
of the independent demands or primary demands are grouped into a single virtual
demand for CTM planning. As a result, during your CTM planning, a single sup-
ply is created that corresponds to the aggregated demand if there are no capacity
constraints and lot size requirements.

You can also use demand aggregation in CTM planning using the settings under
the Aggregation tab in the CTM profile. Keep in mind, however, that demand
aggregation is applied on the CTM demands available before the planning run
because dependent demands generated during the planning run aren't implicitly
aggregated in the same planning run. For this to occur, additional CTM runs for
aggregating and planning the dependent requirements are required. Three options
are available for demand aggregation in CTM: !

> Demand Aggregation by Time Buckets
> Demand Aggregation by Location Product Hierarchy

> Demand Aggregation by Product Lot Size

7 y %
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3.21  Demand Aggregation by Time Bucket

Demand aggregation using time buckets is enabled using the Activate Time-Based
Aggregation setting in the CTM profile. The time buckets are derived using the
CTM time stream. All of the demands of a given location product with the selected
ATP category are then aggregated into a single virtual demand for planning. By
default, demand aggregation is applied from the start of planning. For example,
all of the demands from the planning start are aggregated during demand aggrega-
tion. The Start (Days) parameter can be used to enable the aggregation start for a
future date. Using the Aggregate Demands and Receipts from Different ATP catego-
ries option, CTM aggregates the demands across all of the selected ATP categories.
In addition, using the settings displayed in Figure 3.4, forecast and sales orders
will be aggregated and planned as a single requirement.

Time-Based Aggregallon - E ] 4 4
.Attha!e‘ﬂme-BasadﬁgﬂF&ﬂalion IR e e R T T
[YlAgprenate Demands and Recalpts from Diffaront ATP camnaues

Aggregation

ATP Category Start (Days) ~  |Calegory Text Descriplion

B SalesOrder Sales arder O

FA IFC req. Planned Independent requirements ‘

- - i

&=

Figure 3.4 CTM Time-Based Demand Aggregation

With demand aggregation, you can aggregate the quantities if the individual
demands into a single aggregated virtual demand. The requirement time for the
aggregated virtual demand can be configured in the CTM global customization as
you can see in Figure 3.5. The following options are available:

> Period Start

> Period End

> Middle of Period

> As Earliest Demand/Supply
> As Latest Demand/Supply
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CTM: Global Customizing Settings
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Figure 3.5 Customization for Demand and Supply Aggregation

Figure 3.6 shows the demand simulation list that is the result of demand aggrega-
tion. The three individual demands of 75, 50, and 30 units are aggregated into a
single demand of 155 units, and the requirement date for the aggregated virtual
demand is then selected as the end of the weekly time bucket. Keep in mind that
the aggregated demand isn't created in SAP liveCache; rather, the CTM planning
engine generates the supply plan corresponding to the aggregated demand date
and quantity. Then CTM planning is executed for the virtual demand similar to
normal demands, and the supply plan is created to fulfill the complete demand
quantity by evaluating all of the procurement alternatives.

The generated supply for the aggregated demand is then pegged to the individual
demands that exist in SAP liveCache. As a result, fixed pegging relationships are
created for the individual demands and the supplies. In constrained planning sce-
narios, the supply generated can be less than the aggregated demand quantity. In
this scenario, the fixed pegging creation will use the FIFO (First In First Out) logic.
For example, CTM will select the first demand of the aggregated demands and cre-
ate the fixed pegging relationship for the demand quantity before selecting the sec-
ond demand. Remember that the fixed pegging creation process doesn't use any
fair share logic to create fixed pegging relationships across individual demands. For
example, for the demand of 155 units, CTM generates a supply of 125 units due to
capacity constraints. CTM would allocate 75 to Demand 1, 50 to Demand 2, and
Demand 3 will remain unfulfilled. This is because it isn’t possible to influence the
supply allocation process to individual demands when the demand aggregation
process is used in CTM.
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Figure 3.6 CTM Demand Aggregation Using Time Buckets

With demand aggregation, it's imperative that some of the attributes used for
individual demands aren't available for aggregated demand. For example, the
order priority of the individual demands can't be used for the aggregated demand
because during CTM planning with ATP rules, demand aggregation is applied for
a given location product, ATP category, and substitution rule. The substitution
rule is then evaluated for each demand before demand aggregation. So remember
that demands with different substitution rules can't be aggregated during CTM
demand aggregation.

3.2.2 Demand Aggregation by Rounding Value

As you know, the CTM supply planning is driven by the demand quantity, demand
date, and lot size profile (minimum, maximum lot size, rounding value). When you
use CTM planning, CTM always uses the rounding-up logic for the supplies created
for the selected demands. As a result, if the demand quantity isn't in the multiples
of the rounding value, then an excess supply quantity is created by CTM planning.
However, the excess supply created gets consumed for all of the later demands in
the demand list. For certain planning scenarios, the excess supply can't be con-
sumed for later demands, or the storage costs will limit the creation and storage
of excess supplies. In this case, the supply quantity needs to be in line with the
rounding value, and no excess supply will be created for any demand.

The planning parameter DEMAGGBYLOTSIZE with Value1 = X can be used to
aggregate the demands as per the rounding value maintained for the location prod-
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uct. As shown in Figure 3.7, a Rounding Value of 50 units is used for the location
product BP_CYC at BL_FRNK_DC. The individual demands are aggregated in such
a way that the new quantity is always in multiples of 50.

; BP_CYC in BLLFRNI.OC (Make o Biock Froduchio Individual Demands
1 [@Amalméqn FialiReqT | Calegon]ReceipiRamt S AR I
ol oo | 0506 2008 |23:58:50 SNF Product Horizon [Destination
e | 09062008 |3350:50 PP/DS Hortzon
{IRounding Value _Emumnua 000000 |FC req. [H/3138 : .78 |BL_FRNK_DC/
| R e | oTo72000 [009000 [FCreq @Az 50-|BL_FRNK_DCI
= ——— —————- | [i01,07.2008 [00.00:00 jE:mu. HEES an-lgL_FRNK_Dcr
| Target Days' Supply . | {01.08.:2008 [00.06:00 [FC teq. 1173140 60- [BL_FRNK_DC/
o AT 01.06.2000 [00:00:00 |FG rag, |1/3143 40-[BL_FRNI_DCT
01.08.2008 [00:00:00 [FCreq. (173146 20-{BL_FRNK_DCI
01.14.2008  [00;00:00 ‘|FOreq. [i1/3141 . 100-[BL_FRNK_DC/
011113008 000000 |FC req. |f1/3144 70-[BL_FRNK_DC/
| {01.11.2008 [00.00:00° [FCreq. (N13147 50-|BL_FRNIC_DC/.
Requirements for Profile RAOB_CTM - VN ettt ol r il
Object ID|Product  [Lacatlon [ct|Date Time Uant r.jCay Sudloc.
T 1BP_CYC Bl ¢ |FC |01.07.2008 |00:00:00 | 100,000- az‘ﬁ
2|BP_CYC |BL_FRAK ~|FC  |01.07.2008 |00:00:00 50,000-} B4 {FA
3(BE_CYC  [BL.F FC_|01.07.3008 |00:00:00 | 50,000-| 8B|FA
4 |BF_CYC (FC |01.08.2008 |[00:00:00 50,000-[128{FA
51HF_CYC |BL_FRNIK_DC |FC |01.09.2008 |0D:00:00 50,000-[{158(FA
BIBP_CYC BL_FRNK_DC FC {01.11.2008 00:00:00 100,000-{181 |FA
T|BP_CYC BL_FRNK_DC FC 01.11.2008 00:00:00 50,000-|223|FA -
B[E’__CYC BL_FENK_DC [FC 01.11.2008 00:00:00 60,000-[255|FA

Figure 3.7 CTM Demand Aggregation by Rounding Value

3.2.3 Demand Aggregation by Hierarchy

Aggregated planning with location product hierarchy is supported in CTM with
SAP SCM 5.0. The hierarchy structure in SAP SCM represents the hierarchical rela-
tionships between the planning objects. CTM planning supports hierarchies for
location product, resource, and PPM/PDS. Demand aggregation in CTM uses loca-
tion product hierarchy to aggregate the demands and supplies from the sublevel
products to the header-level product. CTM checks the hierarchy relationships and
translates the individual demands for the sublevel products to the header-level
products. And as a follow-up process, the aggregated demands using hierarchy can
be aggregated using time buckets. In this chapter, we'll explain the use of hierarchy
in CTM demand aggregation, and then we'll cover aggregated planning in CTM in
greater detail in the next chapter.

You can enable demand aggregation using hierarchy in the CTM profile using the
Header Level option in the Aggregated Planning section in the Aggregation tab, as
Yyou can see in Figure 3.8.
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Figure 3.8 CTM Demand Aggregation Using Location Praduct Hierarchy 7

You can create the master data relevant for the hierarchy using the Transaction
/SAPAPO/RELHSHOW or using the SAP Easy Access menu ADVANCED PLANNING
AND OPTIMIZATION * MASTER DATA + HIERARCHY. Figure 3.9 represents the location
product hierarchy master data. The header product AFS_FIN at the DC location
AFS_DC_1 has three components or sublevel product locations. The planning rel-
evant transactional data such as stock, forecast, sales orders, and so on exists for
the subproducts. During the CTM demand aggregation, your CTM demands are
aggregated to the header product as shown in Figure 3.9.

FlEl@RE] _
[erary [Proaed__ Jiseaton ~ [Product " LocatenDescigion |||§["]Ln‘tmum fi
.. AFD_LOCFROD_HER ; 3 I SR oI} e PO DO iR 2 G
13 a AFG_FIN AFS_DC_1 Headsdr Procuct Aggregats  DC M1 LOGImON PRODUCTC
S & ASFM M8 PUNLY  HeadorProduct/Agpragatn  Pantl 00 LOCATION-PRODUCTE
&1 AFB_FIN_BLUE_L AFG_PLANT_{ Finishad Progutt : Blua [ Large Plant 1 102 LOCATION PRODUCT
& AFS_FIN_BLUE M AFS_PLANT_1 Finished Produd : Blue I Med... Plant1 002 LOCATION PRODUCT
&l AFS_FIN_RED_L AFB_PLANT_1 Finishad Procuct: Red  Large Plant 1 @02 LOCATION PRODUCT

]

Figure 3.9 CTM Demand Aggregation by Location Product Hierarchy
The aggregated demands aren't created in SAP liveCache but exist only during the

planning run. Unlike demand aggregation using time buckets, aggregation with
hierarchy can occur across location products. For example, the header product and
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subproduct are different and represent independent pegging areas in SAP live-
Cache. As a result, the aggregated supply created for the header product in CTM
planning can't be fixed pegged to the sublevel demands. '

The most important advantage with CTM planning is its ability to use demand
prioritization. In your supply chain, you can have multiple demand stream and
demands for multiple product and customer groups. Each demand stream can
have a different priority, and you want to allocate the constrained resources and
supplies to the highest priority demands. In the next section, you'll learn about
different options that are available for assigning the priority to the demands that
are selected for planning,

3.3 Demand Prioritization

The CTM demand prioritization function represents one of the most important
functions available with CTM planning. In planning situations where your supply
is constrained, you need to allocate the resources and supplies to the most impor-
tant demands. These demands can be prioritized using several standard attributes
available. For example, using DCs, you can define several custom attributes for
forecast orders in SAP SCM. And with the demand prioritization function, you can
select both the standard and custom attributes to prioritize the demands selected
for CTM planning. Another option for demand prioritization in CTM is based on
transport lead time,

3.31 Demand Prioritization Using Demand Attributes

CTM demands selected for planning contain several attributes that are derived
from the sales order data created in SAP ERP. You need to understand that demand
aggregation is similar to demand prioritization in that it's also applied only for
existing demands or primary demands. The dependent demands generated during
the planning run aren’t prioritized. The dependent requirements inherit the sort
sequence of the independent demand because CTM always plans for the complete
supply network. To enable demand prioritization, You must maintain the sort
sequence explicitly in the CTM profile using the Define Sequence for This Profile
option, or you can use a sort profile maintained in customization. In either case,
the sort sequence defines the attributes used for prioritization. Figure 3.10 shows
the list of demand attributes available for the demand prioritization.
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Figure 340 CTM Demand Prioritization Attributes

The sort direction assigned to each of the attributes can also be specified in the
CIM profile. You have three options available for defining the sort direction:

> Ascending

> Descending

> Special Sorting

For attributes such as material priority and demand date, you can use the ascend-

ing and descending sort sequences. Unfortunately, because ATP category is defined
with special naming convention, you probably shouldn't use the ascending and
descending sort sequence for the ATP category. Instead, you can use special sort-
ing. Other attributes where you should use special sorting include material num-
ber, location number, order number, and so on. 'As you can see in Figure 3.11, the
special sort sequence for the attribute Category (ATPCAT) defines the prioritization
sequence as Delivery (BR), Sales Order (BM), and Forecast (FA). The special sort-
ing variant can be defined using the SAP APO Transaction /SAPAPO/VASOSORT
or using the SAP Easy Access menu ADVANCED PLANNING AND OPTIMIZATION *
SUPPLY CHAIN PLANNING * MULTILEVEL SUPPLY AND DEMAND MATCHING * ENVIRON-
MENT * CURRENT SETTING * DEMAND PRIORITIZATION * VARIANT DEPENDING SPECIAL
SORTING.
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Figure 311 Special Sort Sequence for CTM Demand Prioritization

The sort sequence can also be maintained in a sort profile (see Figure 3.12). The

sort profile groups the attributes and defines the sequence for each of the attri-
butes, which can be used in multiple CTM profiles.

Sorl Profile et ]
Criteria H
Field'name |Field Label Se |Change Sort’  |Sort *|Display Sort
MBOAT Material Availabllity Date | [£3 Change sorl | & Ascending
ATPCAT Category 3 &% change sort |@l Special sor @
£ Change sorl.
£Y Channacag |

Figure 342 Sort Profile for CTM Demand Prioritization

The sort profile can be accessed using the SAP APO Transaction S_AP9_75000206
or by using the SAP Easy Access menu ADVANCED PLANNING AND OPTIMIZATION
SUPPLY CHAIN PLANNING * MULTILEVEL SUPPLY AND DEMAND MATCHING * EnVIRON-
MENT * CURRENT SETTING * DEMAND PRIORITIZATION * SORT PROFILE,

i1 A L S B s e SR B

Based on the sort attributes and the sort sequence used in the CTM profile, CTM
demand prioritization selects and prioritizes all of the demands before supply
planning. The prioritization sequence can be seen in the demand simulation list
in the CTM profile. If multiple attributes are used, CTM applies the sort for each
attribute. For example, the sort attributes used in the CTM profile are demand
date (MBDAT) and category (ATPCAT). In this case, all of the demands are sorted
as per demand date, and then demands with the same dates are sorted with ATP
category. If the demands have the same date and category (see Figure 3.13), then
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the sort isn't unique, and the sequence can't be predetermined. In this scenario,
it isn't possible to define the same priority to the demands 1, 2, and 3 because
they have the same date and priority. Every demand in CTM planning must be
assigned a unique priority for planning. After the demand prioritization using
sort attributes, each of the demands is created with a unique demand number or
demand ID. The demand ID represents the unique sequence of planning by the
CTM engine (see Figure 3.13).

ReqiaimES 1o PRoE RACE G VersanRAGE G

Olﬂéi‘.tID Product ot [pate  [mme ~ [ quani] Pr|cafsublac)

1 T[Fc [01.07.2008 |oooD:oD | 75,000- 28[FA
T[FC [01.07.2008 |00:00:00 | 50,000:| 57 |FA
[Fc |01.07.2008 [oo:00:00 | 30,000-] B5[FA
“[FC|07:00.2008, |00:00:00 | 60,000-|113FA
" [FC |01.08.2008 |00.00.00 | 40,000-[142(FA
- [FC |07.09.2008 |00:00:00 | 20,000 |170[FA
PG ~ [FC [01.11.2008 |00.00:00 | 100,000-[198|FA
TEGE *»; EL FRNK.OC [FC [01112008 (000000 | 70,000-|227 |FA
ERIOYC H{BLIFRNIGRC|FC _[01-11.2008 00:00:00 | 50,000-|255|FA

; Lﬁ'ca'il‘un_

Figure 343 CTM Demand Prioritization List

The standard sort sequence can be used in conjunction with the user exit
APOBOO020 to define and implement any customer-specific sort logic that isn't
available in the standard CTM solution. The user-exit is called implicitly at the end
of the standard demand prioritization. When multiple attributes are used, the user
exit for custom demand prioritization can be called explicitly using the attribute
USEREXIT as shown in Figure 3.14.

Demand prioritization in CTM is most commonly driven by the material require-
ment date (MBDAT). Your supply chain network contains demand locations in
different time zones, and, by default, CTM uses the demand date with respect to
the UTC time zone. As a result, the demand prioritization provides an incorrect pri-
oritization sequence. For example, say you have two locations in the SC network
with time zone UTC-6 and UTC+6. The forecast order is released at 15.09.2008
24:00 HRS for both the locations. The demand date in the UTC time zone will be
16.09.2008 06:00 HRS and 15.09.2008 18:00 HRS, respectively, for each of the
locations. As a result, the demand location with the UTC+6 time zone is planned
before the demand in the location with the UTC-6 time zone. To use the demand
prioritization using the location time zone, you can use the CTM planning param-
eter MBDAT_TZ with Valuel = X.

o
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Prioritization Sequence
Tech. Name |Criterion , Direcin
MBDAT Material Avallability Date ' A Ascending
USEREXIT  |Priarity of User Exit
{aTPCaT Category of StackiReceiptRequirementForecast |5 Special Sorting @ ||| ;
USEREXIT Priority of User Exit i
MATPRIOD Priority of Product 4 Ascending ;
2]
| 2i+] E
MBDAT ATPCAT MATPRIO
01.01.2008 S0 1
01.01.2008 SO 2
01.01.2008 FC 1
02.01.2008 SO 1
02.01.2008 FC 1
02.01.2008 FC A~ 2

N

Implicit
USEREXIT

— i
Explicit Explicit
USEREXIT USEREXIT

Figure 314 CTM Demand Prioritization Customer Exit

Demand prioritization by requirement date (MBDAT) considers only the demand
date for prioritization, and, by default, the demand requirement time isn't con-
sidered for demand prioritization. You can use the demand requirement time for
demand prioritization using the CTM planning parameter MBDAT_TZ with Value1
= X and Value2 = X.

When planning with sales orders, you can choose to plan with either the requested
or confirmed quantity of the sales order. You make this selection using the Planning
Procedure option assigned to individual products and locations. You can define the
planning procedure in SAP IMG customization ADVANCED PLANNING AND OPTIMI-
ZATION = SUPPLY CHAIN PLANNING * PRODUCTION PLANNING AND DETAILED SCHED-
ULING * MAINTAIN PLANNING PROCEDURES. This indicator displays the quantity of
a schedule line in a customer requirement that is relevant for pegging; in other
words, the quantity that the system takes into consideration in the net require-
ments calculation and in dynamic pegging. Then if the indicator is set, the con-
Jirmed quantity is relevant for pegging. If the indicator isn't set, the desired or
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requested quantity is relevant for pegging. If you want to change the setting for a
planning method, you use the Convert Pegging-Relevant Quantity of Customer
Requirements function. The system copies the desired setting into the planning
method and changes the pegging-relevant quantity for existing customer require-
ments accordingly, Based on this setting, CTM selects the quantity and the date
for demand prioritization.

3.3.2 Demand Prioritization Using Descriptive Characteristics

Planning in SNP and PP/DS is based on order data as compared to Demand Plan-
ning (DP) where data is'in time series. The order data is normally created with
reference to location and product characteristics only. You can use DP to forecast
at multiple user-defined levels or characteristics, but the forecast must be released
to SNP and PP/DS only at the product location level. As of SAP APO 3.1, additional
characteristics can be assigned for order data used in SNP and PP/DS planning. The
additional attributes are referred to as descriptive characteristics (DCs). In DP, the
DCs are similar to any other characteristics. When you use DCs, you can assign
additional values to the unconstrained forecast released from DP.

| Example

DP can be used to create forecasts for a given location: product at the customer level. |
The unconstrained forecast in SNP is created for a |ocation product and customer. Each
of the DCs can be assigned to the sales order attribute to use additional planning func-
tions such as forecast consumption and pegging. For example, the DC CUSTOMER can
be assigned to the sales order attribute KUNNR. As a result, the forecast for a given
customer can consume only the sales order created for the customer. Without the use of
DCs, forecast consumption is only executed at the location product level.

DCs can also be used for releasing the constrained plan from SNP back to DP. Fig-
ure 3.15 shows the relationship between the DP characteristics and sales order
characteristics. These characteristics are linked together using the consumption
group. The consumption group can be individually assigned to each location
product. Consumption groups can be maintained using the SAP APO Transaction
/SAPAPO/CSP1 or using the SAP IMG customization ADVANCED PLANNING AND
OPTIMIZATION * SUPPLY CHAIN PLANNING * DEMAND PLANNING * BASIC SETTINGS °
CONSUMPTION * MAINTAIN CONSUMPTION GROUP.
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Figure 345 Descriptive Characteristics and Consumption Group

CTM supports DCs for demand prioritization and ATP rule evaluation. The DC val-
ues aren't used for supply planning, so the supply plan isn't created with the DC
of the corresponding demands. However, during demand prioritization, you can
use additional attributes defined as DCs for special sorting. For example, forecast
orders are released for customers where the customer is defined as a DC. As you
can see in Figure 3.16, DP is used to create the unconstrained forecast at each cus-
tomer level for the product BP_CYC at location BL_FRNK_DC.

Using the consumption group, the customer characteristics are assigned to the
ATP field KUNNR. The forecast release from DP to SNP then creates the forecast in
liveCache for each individual customer (KMART, TARGET, and WALMART). The
DCs assigned to the forecast orders can be displayed using the green triangle icon
for each of the orders. The characteristics product and location are also assigned
by default.
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Figure 346 Forecast Release Using Descriptive Characteristics
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CTM demand prioritization can be used to prioritize the demands for a given cus-
tomer using the demand prioritization attribute customer ("KUNNR") and defin-
ing the special sorting for customer. For example, as shown in Figure 3.17, special
sorting is used to prioritize the demands for customer WALMART over other
customer demands; as a result, CTM will plan all of the demands for the customer
WALMART before demands for other customers are planned.

5 The DCs in CTM are only used for demand priotitization, so the supplies (planned
orders and purchase requisitions) created for a given demand don't inherit the cor-
responding DC values. If you use the fixed pegging option in CTM planning, the
demands and supplies will be fixed pegged by CTM. As a result, you can evaluate
and display the DCs assigned to the supply created for a given demand. Similarly,
dependent requirements created for planned orders don't inherit the DC values,
but using fixed pegging in CTM planning allows you to evaluate DC values easily.
The DCs can also be used in ATP rule evaluation in CTM planning.
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Figure 317 CTM Demand Prioritization Using Descriptive Characteristics

3.4 Supply Aggregation

The supply aggregation function in CTM is similar to the demand aggregation.
Using supply aggregation, you can aggregate the individual supplies into an aggre-
gated single supply. When you use the CTM supply aggregation, the individual
supplies for a given location product and ATP category are grouped in user-defined
time buckets. You can define the time buckets using the CTM time stream. You can
also use the supply aggregation function with product location hierarchies, which
follows the same rules as demand aggregation. Supply aggregation with hierarchies
can be used to aggregate supplies across location products that are grouped using
product location hierarchy definitions.

aipakss ﬁ'-' 1T AT AR D l  ter ki)
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3.41  Supply Aggregation by Time Buckets

Supply aggregation using time buckets is enabled using the Activate Time-Based
Aggregation setting in the CTM profile. The supplies for aggregation are selected
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based on the ATP category. For example, as shown in Figure 3.18, the planned
orders with category “AJ" are selected for aggregation. Three individual planned
orders are aggregated into a single planned order with an aggregated quantity. The
aggregated supply date is derived using the customization setting as shown earlier
in Figure 3.4. For the selected CTM supplies, the aggregation bucket is derived
using the material availability date.

CTM: Display Categorized Supply
R Asoregated Supply |
Elsupplyinfo | Productview ||| G| & | 0 =T e (=1 ool [
Supplies for Profile RAOB_CTM - Version RAGB_CTM - Run No
PL. |Achssglobl Ci | Date Tima auantity| Prfcat] 2}

00{01.01.1870 [00:00:20 | 10,000 | 1]cC|
00| 73.07.2003 | 736869 | 165,000 | 11 AT |

Product

BRICYC I e
BRACYCH 1)l {BL
BRICYCH

Figure 3148 CTM Supply Aggregation by Time Buckets

Individual Supplies

Quantity|Date Time Cat
50,000 |11.07.2008 |18:00:00 A
30,000 [12.07.2008 |[00:00:00 A
79,000 |12.07.2008 |00.00.00 A

Aggregation of stock elements needs special attention because the CTM supply
for stock elements has the available date of 01.01.1970. As a result, the stock ele-
ments don't use the time buckets defined in the CTM time stream and hence aren't
aggregated.

3.4.2 Supply Aggregation by Hierarchies

The hierarchy structure definition is used to define the hierarchy of location prod-
ucts. Similar to demand aggregation, the CTM supply aggregation function aggre-
gates the supplies of the subproducts of the hierarchy to the header product. Sup-
ply aggregation can be enabled using the Headé; Level option planning under the
Aggregation tab of the CTM profile. As you can see in Figure 3.19, the individual
supplies at the sublevel products AFS_RAW_BLUE and AFS_RAW_RED are aggre-
gated into a single supply of the header product AFS_RAW when you use hierarchy
and time-based aggregation. The aggregated supply date is derived using the cus-
tomization setting as shown earlier in Figure 3.4 in the global customization.
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Figure 319 CTM Supply Aggregation by Hierarchy
Normally, in aggregated planning using hierarchy, the supplies are netted before

the planning run. Only the open demands are planned using the hierarchy. As a
result, the supply aggregation function with hierarchy isn't used very often.

3.5 Supply Categorization

CTM supply can be grouped and categorized to influence the sequence in which
CTM consumes the supplies. As described earlier, the CTM supply contains the
CTM category attribute. The CTM category is a user-defined value that can be
defined using the SAP APO Transaction /SAPAPO/CTMSUPCAT or using the SAP
Easy Access menu path ADVANCED PLANNING AND OPTIMIZATION * MULTILEVEL SUP-
PLY AND DEMAND MATCHING * ENVIRONMENT * CURRENT SETTING * SUPPLY CATEGO-
RIZATION - SUPPLY CATEGORIES.

i L e e e s DV SR o o L

As you see in Figure 3.20, three supply categories are defined. The category 3 €3 is
used for defining the reserved supply, which will be used after C1 and C2 category
supplies are used by the CTM planning run. The categories are deﬁned indepen-
dently of the CTM profile and location product and hence exist globally for all of
the planning runs. The default supply category used by CTM is 00. The CTM sup-
ply can be categorized using supply limits or ATP categories. The main advantage
of using the user-defined category is to define a custom search sequence. The CTM
engine uses a standard search sequence for creating a feasible plan for a given
demand, which involves using all supplies with category 00 before using source
determination for creating production or procurement plans. The supply catego-
ries are assigned to the supplies using the supply limits or ATP categories, and the
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supply categorization profile is used to assign the supply category to the CTM sup-
plies selected for planning. You can create the categorization profile using the SAP
APO Transaction /SAPAPO/CTMSCPR or us'ing the menu path ADVANCED PLANNING
AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCHING * ENVIRONMENT
* SUPPLY CATEGORIZATION * CATEGORIZATION PROFILE.

Change View "CTM Supply Categorles“ Overview

I i Batch 1
ijce.  patwen2
7'|c3  IBatch 3- RESERVED STOCK

CTM BupplyCategorles ©
; BUEEI i g_yipplfcategu'w & iy SRR
[ [=
ad

Figure 3.20 CTM Supply Category Definition

Similar to the aggregation and prioritization function in CTM, the supply categori-
zation function is applied only on the independent supplies. Any excess supplies
created in the CTM planning run (due to lot size) are created in default category
00. You can modify the default category of the excess supplies created during the
CTM planning run using the CTM profile setting Categorization for New Receipts,
which is available under the Supplies tab.

3.51 Supply Categorization by ATP Categories

For a given location product, multiple supplies can exist with different ATP cat-
egories, for example, planned orders, production orders, and stock. Each of the
receipt elements in SAP SCM is identified using the corresponding ATP category
(AG, AJ, etc.). When you use CTM supply categorization with ATP categories, each
individual supply can be assigned CTM categories to create a user-defined search
sequence. In the categorization profile, you'll use the Categorization Using ATP
Categories option to enable supply categorization using ATP categories.

As shown in Figure 3.21, three supplies exist for the CTM planning run for prod-
uct BP_CYC at location BL_FRNK. By default, CTM will use the closest supply for
fulfilling any requirement after 30.08.2008. The supply consumption sequence in
backward scheduling will be SNP planned order (40), firmed planned order (10),
and stock (10). Using supply categorization with ATP categories, you can catego-
rize these supplies to define a custom search sequence.
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Figure 3.21 [nitial Supply Used for Supply Categorlzatlon

Figure 3.22 shows how the Categorization Profile CTM is configured to use catego-
rization by ATP categories. The supplies with ATP categories AJ, EE, and CC are
assigned custom CTM categories. The CTM categories can now be used to define
a custom search sequence to consume stock before consuming unfirmed planned
orders. You can also use ATP category groups instead of ATP categories to assign
the CTM category. When an ATP category group is used, then all of the corre-
sponding ATP categories will be assigned to the same CTM category.

Prof Ie for CTM Supply Categorlzatlon
cai_agm_azaﬁan PI’DﬂlE , ATP Calegories 7 3
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r.: g g:'gﬁ o : Assign Calegaries :
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[E Supply Limits | [¢1 Batch 1 qjsd __[PIOrd.(F) __[Planned order (firmed, u;
{EATP Gategories ||| [c2 Batch 2 mkE SNP:PL-ORDISMP; Planned order | ¥
L N T3 Batch 3 - FALC Stack Nalualed, unrastrictedius b2
. [ ' g e
: al - Tl

Figure 3.22 CTM Supply Categorization Profile with ATP Categories

The categorization profile can be now used in the CTM planning profile using
the Categorization Profile setting under the Supplies tab. All of the CTM sup-
plies selected for planning will be categorized, and the custom categories will be
assigned to the supplies instead of the default category 00 (see Figure 3.23).
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Figure 3.23 CTM Supply Categorization by ATP categories

These categorized supplies can now be used to define a custom search sequence to
consume the supplies with category C1 and C2, before using the C3 category sup-
ply that represents the reserved supply. We'll look at the search strategy definition
in more detail in the next sections.

3.5.2 Supply Categorization by Supply Limits

Supply limits are used for defining the categorization of a single or a group of sup-
plies using quantity limits. You can use the SAP APO Transaction /SAPAPO/CTMO2
to define the quantity limits for a given location product (refer to Figure 3.21). The
supply limits defined are used in the CTM categorization profile to assign the CTM
categories. Based on the supply limits, a single supply can be split into multiple
supplies, or multiple supplies can be aggregated into a single supply to assign the
CTM categories. For example, for the product BP_TYR at location BL_FRNK, the
supply limits are created as 0-10, 10-50, 50-1000 (see Figure 3.24). 100 units of
stock are available for the given product.

CTM Suppiy Limits
Supply Limil Group I ETM Supply Limils S —}@
Baleqliqn y RS A Pt
Product |
Location ; T
Supply Limits
Product Location [StartDale  [End Date [Limitio. 1 [Limittio.2 [LimitNo.3 U
BP_TYR |BL_FRNK i[H .01.200131.12.2008 {10,000 (50,000 1.000,000
i

Figure 3.24 CTM Supply Limits Definition
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As shown in Figure 3.25, the CTM supply categorization profile is used to catego-
rize CTM supplies using supply limits. Supply quantity from 0 - 10 is assigned to
the CTM category C3 to represent the reserved stock.

Profile for CTM Supply Categorlzatlon
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Figure 3.25 CTM Supply Categorization Profile Using Supply Limits

When you use the supply categorization profile in the CTM profile, the existing
stock of 100 units for product BP_TYR is split as per the supply categorization
definition. For example, 10 units are assigned to category C3, 40 units to category
€2, and the rest to category C1 as shown in Figure 3.26.

CTM: Display Categorized Supply
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Figure 3.26 CTM Supply Categorization Using Supply Limits

The categorized supplies can be used to define a custom search sequence. It's
important to understand that the supply categorization is applied to existing sup-
plies and is applied locally to each location product. Supply categorization must
always be used in conjunction with the custom search strategy. Because the CTM
supply categories are changed from the default value of 00, if the custom search
sequence isn't used, then the supplies won't be used for planning.
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3.5.3 CTM Search Strategy for Source Selection

CTM planning uses a predefine search sequence for all of the available sources of
supply. A source of supply in CTM is used to fulfill a demand on time. Many pos-
sible sources of supplies are used in CTM planning, for example, supply, produc-
tion sources (PP/DS, PDS), procurement sources (transport lanes), and substitution
sources (ATP rules). The selection and sequence of each source depend of the pro-
curement type and the CTM search strategy. The search strategy is defined using
the SAP APO Transaction /SAPAPO/CTMSSTRAT or using the SAP Easy Access
menu ADVANCED PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND
MATCHING * ENVIRONMENT * CURRENT SETTING * SEARCH STRATEGIES,

The following search sequence is used by the CTM planning engine:

1. Consume receipts from CTM category 00 of original product.
2. Consume receipts from CTM category 00 of substitute product.

3. Determine source of supply for production/procurement.

The default search sequence can be changed using the custom search sequence.
For example, as shown in Figure 3.27, the Search Strategy CTM is defined in such
a way that the supply with category C3 is used after the production/procurement
defined by the ** category. Category ** represents the CTM internal category and
can't be added or deleted by the users in the search strategy definition.

Maintain CTIVl Search Strategy
el el

Search Siralegy CTH | |[ETM Search Sirategy

MEETL Gt

. |Beque’ |Caleg [Supply Category Description  ©

1 C1 Baich1

2 Gz Bacha

3 i == gource Determinalion ™
4 c3 Batch 3- RESERVED STOCK

Figure 3.27 CTM Search Strategy Definition

Using the search strategy sequence CTM, the new sequence used by the CTM plan-
ning is shown here (if product substitution is used):

1. Consume receipts from CTM category 00 of original product.
2. Consume receipts from CTM category C1 of original product.
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. Consume receipts from CTM category C2 of original product.

. Consume receipts from CTM category 00 of substitute product.
. Consume receipts from CTM category C1 of substitute product.
. Consume receipts from CTM category C2 of substitute product.
- Determine source of supply for production/procurement.

- Consume receipts from CTM category C3 of original product.

WV 0 N & n s W

. Consume receipts from CTM category C3 of substitute product.

Keep in mind that the search sequence is applied locally at each location or plan-
ning level. For example, Figure 3.28 shows the current supply and demand situ-
ation. The Demand 50 at the DC location can be fulfilled by Plant1 and Plant2
locations with Plant1 having higher priority than Plant2, There are in total four
supply elements in both the plants that have categories C1 and C3. CTM will apply
the search strategy in each location locally; that is, the supply with category C3
in Plant1 is used before the supply with category C1 in Plant2. It isn't possible to
define a search sequence in such a way that CTM will consume C1 category sup-
plies in the complete network before using C3 supplies. You should understand
that the search sequence will be applied as long as the demand can be fulfilled on
time. If the demand can't be satisfied on time, then the search sequence can be
violated by the CTM planning run to fulfill the demand on time.

Plant1 (Priority 1) I

1 +10 L]
3 +10 I ﬁ L

o

DC Demand 50

e P

Plant2 (Priority 2)

==

c1 +10
c3 +10

Figure 3.28 CTM Local Supply Search Strategy

In the preceding example, the following search sequence is used by CTM planning
to fulfill the demand quantity of 50 units:
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1. Consume receipts from CTM category C1 in Plant1.
2. Determine source of supply for production in Plant1.
3. Consume receipts from CTM category C3 in Plant1.
4. Consume receipts from CTM category C1 in Plant2.
5. Determine source of supply for production in Plant2.

6. Consume receipts from CTM category C3 in Plant2.

3.6  Summary

In this chapter, you learned that CTM planning matches the demands and sup-
plies while considering the capacity and material constraints. CTM demands and
supplies have predefined attributes relevant for planning. Each of the attributes
can be influenced using standard and custom functions. CTM demands and sup-
plies can be aggregated using time buckets to create a weekly or monthly supply
plan instead of the daily plan. Demand prioritization represents the most impor-
tant function in CTM where the demands can be prioritized to allocate constraint
materials and resource capacities to the most important customer requirements or
products. Several attributes can be used for demand prioritization for sales orders
and forecast orders. Demand prioritization and aggregation is applied only for the
independent demands and supplies. Supply categorization can be used to define
special categories for CTM supplies, which can be used to define custom search
sequence.

The next chapter explains the CTM planning algorithm and the standard and cus-
tom rules used by the CTM planning engine to generate the constrained supply
plan for a given demand.
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The CTM planning engine is the core of the CTM planning process. In this
chapter, you'll learn the planning algorithin used for creating the multi-
level supply plan. The source of supply (SOS) selection rules and scheduling
rules are explained in detail in this chapter, and you'll learn the usage of
the CTM explanation tools so that you can understand the CTM planning
results. We'll also review the common scheduling issues you may encounter
with the CTM planning process.

4 CTM Planning Algorithm

The CTM solver is the central component of the CTM planning process. CTM
solver (also referred to as the CTM engine) offers a very flexible, scalable, and
robust planning algorithm to solve large constraint satisfaction problems in a rea-
sonable amount of time. The CTM engine uses heuristics-based, depth first, finite
constraint planning logic. Due to the heuristics-based planning logic, very large
and complex models can be evaluated quickly to support several what-if planning
scenarios. CTM uses multilevel planning algorithms with depth-first strategy to
detect and propagate constraints at all of the levels of the Supply Chain Model (SC
Model). You can model several constraints that can be used for finding a feasible
solution considering the constraints. The goal of the CTM engine is to find an in-
time solution for a demand with the required date and quantity, considering all of
the available sourcing alternatives. CTM will create a late solution for the remain-
ing quantity when no or partial in-time solution can be calculated.

CTM planning is based on constraints, which is generally defined as a condition
that must be satisfied for the selected solution and represented by a constraint
variable. Each constraint variable is defined with domain values or value ranges.
The CTM engine tries to generate a feasible in-time solution by satisfying all of the
constraints and the allowed domain values. Constraint variables are linked with
each other, and as a result, the corresponding domain values are also linked. Any
changes or reduction of the domain values for one constraint variable is propa-
gated across all linked constraints.

The following example is provided to illustrate the basic principles of the CTM
engine algorithm using constraints.

101



! CTM Planning Algorithm

Example 7 i : ; s
Constraints ' xe [0, o) ye [0 20]
Cons_frqint Relationship y = 2% :
Domain Reduction ‘ X 10 xe [010]
L Constraint Propagation x 10 iy
: —yel0 5]

X and Y represent the constraint variables that are linked using relationship Y =
2X. Due to this relationship, the domain values for Y are reduced with respect
to X. This can be further explained in terms of the SC Model. The constraint
X represents the resource capacity, whereas Y represents the demand quantity.
The relationship indicates the resource capacity requirements for fulfilling 1 unit
of demand quantity; that is, to fulfill each unit of demand quantity, 2 units of
resource capacity are required. The available resource capacity is limited to 10
units, so the resource capacity constraint is propagated to the demand variable,
and the maximum allowed demand quantity is limited to 5 units. You can see a
more detailed example in Figure 4.1.

l Demand Demand Demand A
1000 1000 1000
Quantitye [ 0, 1000] Quantity e [ 0, 1000] Quantitye [ 0, 800]
1 S
b
Ky
Capacity Capacity Capacity &
1000 1000 1000 ]
4
Create planned order Consumptione [ 0, 1000] Consumptione [0, 800] . 'E
L
-l
1 ]
<
Supply Supply Supply
800 800 800
Consume Supply Supplye [0, 800] Supplye [ 0, 800]

Figure 41 Constraint Propagation in CTM Multilevel Planning
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The CTM planning algorithm and the underlying scheduling logic is developed
in C++, so it requires an additional optimizer server connected to the SAP SCM
system. The planning data is exchanged between the SAP SCM system and CTM
optimizer server using RFC communication through the SAP gateway.

Before the SAP SCM 50 release, the CTM engine was
dows 32-bit and 64-platforms.

only available for Microsoft Win-

41  CTM Planning Algorithm

The CTM planning engine is started after the data preparation phase of ‘the CTM
planning run. Your master data and transaction data are then evaluated based on
the CTM profile settings. Next, the selected planning data is uploaded into the
CTM engine for generating the supply plan, and the CTM engine creates the solu-
tion proposal for each individual demand according to the demand prioritization
sequence. CTM uses all procurement alternatives to generate the in-time supply
plan for the given demand. You can select to fulfill the demand late, just in case the
complete demand quantity can't be fulfilled in time. You can define the allowed
time frame for late demand fulfillment. After you process the demand, the gener-
ated supply (complete or partial) is saved, and the engine continues to plan the
next demand in the demand list. Remember that during the CTM engine demand
processing, the supply plan created for demand shouldn’t be changed after the
demand is planned. As a result, the demand prioritization sequence determines
the sequence of supply and resource allocation.

The next section explains the sequence of supply plan creation for a given demand.
As CTM plans the complete supply chain network starting with the finished prod-
uct through to raw materials, the complete network is evaluated as a tree structure.
During the search tree generation by CTM, you can use several standard and user-
defined decision criteria to influence the supply plan generated by CTM.

4.2 CTM Search Tree Generation

CTM engine uses a depth first strategy for creating the supply plan for a given
demand. A depth first strategy generates the supply plan based on the complete
supply chain network from the finished product demand to the raw material. The
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CTM engine's goal when planning in backward scheduling mode is to fulfill the
demand quantity as much as possible and as close as possible to the demand date.
With CTM, you can evaluate the complete supply chain network for every com-
ponent in sequence. Then the finished product demand is satisfied by generating
the search tree of the components. Each level of the search tree is known as a node.
You can apply CTM standard search logic and rules at each node locally, which rep-
resents the key decision points of the search tree. The key decision criteria applied at
each of the decision points are the following:

> Supply selection
> Substitution rules selection

> Source of supply (SOS) selection

Distribution Center
BL_FRNK_DC

Praduction Plant
BL_FRNIC

BP_TYR CU BP_FRM

]
]
o 1
Subcontractor [Esan ]
BL_TYR_PROD e S
e —— ]
&
! N
Vendor EEEP k3 Py
BL_FRM_VEND r‘-',;' 0 Decision Point

Figure 4.2 CTM Search Tree Generation and Decision Points
Figure 4.2 illustrates the search tree and the nodes for which the CTM model is

used. The supply chain network for the finished product BP_CYC consists of four
locations. The forecast is released at location BL_FRNK_DC, which is a distribu-

104

e e

L e T i = S )



CTM Search Tree Generation I 4.2

tion center. At the demand location, the first node, Node 1, of the supply plan is
created. The standard CTM decision criteria are applied at this node. Then CTM
searches for existing supplies with the material availability date before the require-
ment date and then searches for possible sources of supply to create a new order.
In this example, because no supply is found at Node 1, CTM creates the stock
transfer order using the transport lane from the location BL_FRNK to BL_FRNK_
DC. For the dependent requirement at location BL_FRNK, Node 2 is created, which
results in the creation of the planned order for BP_CYC.

The planned order generates two dependent requirements for the components
BP_TYR and BP_FRM. CTM chooses one of the dependent requirements (BP_TYR)
and applies the source selection on Node 3 to generate the stock transfer order
from the subcontracting location BL_TYR_PROD. The transfer order requirement
represented by Node 4 is fulfilled By the planned order for BP_TYR. If there are
any capacity constraints at Node 4, the CTM engine uses backtracking to adjust the
solution for BP_CYC created at Node 2.

The solution tree generated so far isn't saved in SAP liveCache yet, however. After
Node 3 is satisfied completely, CTM selects Node 5 for the dependent requirement
for product BP_FRM and creates the purchase requisition for the vendor location
BL_FRM_VEND. The search tree for a given input component is generated by the
last node of the supply chain network before generating the search tree for other
input components. Because the supply tree is completely generated with respect
to the required demand quantity, the solution is saved and the next demand will
be selected for CTM planning. After all of the demands are planned by the CTM
engine the generated supply tree is saved in SAP liveCache.

For planned orders with multiple input components, the sequence of supply tree
generation is governed by the internal sequence and can't be influenced by the
user. In any case, this doesn't cause any limitation because CTM will always ensure
that all dependent requirements are fully satisfied in time. It's important to under-
stand that the decision criterion is applied locally at each node of the search tree.
~ After the complete in-time supply plan is generated for a given demand, the search
tree is saved. For any open demand quantity, a late search is applied to generate
the Iate supply plan. After the in-time and late supply plan creation, the solution
is saved, and the next demand is planned. Due to the heuristics-based planning
approach, after you create the supply plan and save it for a given demand, the suc-
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ceeding demands don't influence the supply plan already created for the previous
demand.

In the next section, the key decision criteria used by the engine at each level or
node is explained in detail.

4.3 CTM Decision Criteria for Source Selection

The CTM engine uses predefined search criteria to generate the supply plan. The
default search sequence starts with existing supplies that can be used for a given
demand to create an in-time solution. After all available in-time supplies are used,
CTM selects other possible sources of supplies (SOS). The selection of SOS by the
CTM engine is based on predefined rules that can be inflienced by the user.

4.31  CTM Supply Selection

As described in Chapter 3, the CTM supply contains the attributes supply quan-
tity, date, and category. At each of the decision points, CTM searches for existing
supplies and consumes the supplies at the demand date. By default, all CTM sup-
plies are created with CTM category 00. The CTM engine implicitly searches for
a supply with category 00 for both the primary and secondary demands. If no
supplies are found for the product before the requirement date, CTM searches for
the supplies of the substitute product, provided a rules-based substitution is used
in CTM planning. By default, only the supplies with category 00 are used for the
substitute product. We'll explain planning with substitution rules in more detail
in later chapters.

Because multiple supplies exists that can be used to satisfy the demand, CTM uses
the closest supply when planning in backward scheduling mode. As shown in Figure
4.3, backward scheduling consumes Supply 2 to satisfy the demand of 10 units,
but with forward scheduling, the earliest available supply is used. In this example,
Supply 1 is used for planning the demand of 10 units. The supply selection rules
are applied as long as the demand quantity can be satisfied in time. If the use of
the supply will create a late supply plan, then the supply is ignored, and CTM uses
alternative SOS to generate a new order to create an in-time supply plan. The sup-
ply selection is always applied locally at each node of the search tree.
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Backward Scheduling Forward Scheduling

/Y Demand -10 Demand -10
T ar

Supply 1 Supply 2 Supply 1 Supply 2
+20 +20 +20 +20

t t
Figure 4.3 CTM Supply Selection in Forward and Backward Scheduling

4.3.2 CTM Source of Supply Selection

Source of supply (SOS) is used in CTM planning to generate the supply plan for
the selected demands. In the case of a multiple SOS, selection of the SOS in CTM
depends on predefined rules. The sequence of source selection is used as long as
the required schedule for the demand can be met. If the source with higher prior-
ity leads to creation of late supply, CTM selects the source with the lower priority
to meet the demand in time. This is because the primary goal of the CTM engine
is to create an in-time supply plan considering all possible SOS alternatives in the
complete supply chain.

You can execute CTM planning with three types of supply sources:

> In-house production

CTM planning uses in-house production SOS to create the planned orders using
production process models (PPM) and production data structures (PDS). SNP
and PP/DS PPM/PDS can be used in CTM based on the planning mode. PPM
describes when a plan can be used to manufacture a product. A location and a
lot-size interval are defined in the PPM as validity criteria. The temporal validity
is adopted from the output product. The production version from SAP R/3 cor-
responds to the PPM in SAP APO. On the other hand, PDS contains the master
data for planning in SAP APO. Production data structures are generated from
R/3 data (classic master data such as BOM, routing, and recipe).

> External procurement
CTM planning uses external procurement SOS to create the purchase requisi-
tions or stock transfer orders using transportation lanes and purchasing infor-
mation records. The transportation lane in SAP APO defines the transportation
route between two locations in an SC Model. The use of scheduling agreements
and contracts isn't supported in CTM planning.
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> Product substitution
Substitution rules can be used to select the supplies of the alternate products.
Product interchangeability groups and FFF classes can be used not only to select
supplies for alternate products but also to create procurement or production for
the alternative products. Substitution orders are created using the substitution
rules.

SOS (in-house production, external procurement) selection in CTM uses predefined
rules to select the appropriate SOS when multiple SOS exists for a given demand.
As shown in Figure 4.4, CTM source selection uses the procurement type as the
first selection criteria to determine the SOS that can meet the demand due date.
Similar to the supply selection strategy, the SOS selection is also applied locally
at each individual node of the supply search tree. The source determination is
applied by the CTM engine to select the SOS while considering several planning
parameters, product parameters, and the SOS parameters to generate an in-time
supply plan for the demand.

Procurement Type

|—>- Inbound Quota
I—» Priority and Costs

I“D Validity Date

|—> Lot size

Figure 4.4 CTM Source Determination Sequence

4.3.3 Source Selection with Procurement Type

The procurement type defines how a product is procured and is a classification that
indicates whether a material is produced internally, procured externally, or both.
The procurement type can be defined for each product location. The SAP SCM sys-
tem offers four possible procurement types that can be assigned to the individual
product location. Source selection in CTM depends on the procurement type of
the products selected for planning.
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» External procurement (F)
With procurement type F, CTM planning can use transport lanes to create a
purchase requisition with a source. If no transport lanes are available, then
CTM creates the purchase requisition without a source location.

> In-house production (E)
With procurement type E, CTM planning can use PPM and PDS to create
planned orders. If no PPM/PDS is selected in the CTM planning, then CTM
can't create any planned order without a source, unlike SNP Heuristics. The
selection of the PPM or PDS for planning can be influenced by the Plan Explo-
sion parameter in the product master or by using the global setting in CTM
customization as shown in Figure 4.5.

¥ —~ 7 2 = - = - - y . .
Plénnlng E < i CTM Customization
Plan Explosion 2F Pruducllun Pmcess Model Flan Explusmn : EJ,'

DIsp!ayTransacllan [ BEUEND I;

= 3 Single Explnsinn anF'F’E
Minlmum Planning nuanﬁw 15 Production Data Structure Generaled from R/3
Maxlmu_m Time for Scpeduilng a Dem No Resiriclions

7| Allow parallel CTM runs for a plann ] {5 ]
[] Fix scheduilng in liveCache R e : g

[ Other Order Creation Product Master
ShowProducionUnit - || PlanBxplosion _{2|}erorly R0

s =

[ Plan Explosion (1) 6 Enlries found il

. [ —
1Tha Default Value: from Cusmmlzing Is Used ]

,Exnlude Pruductlun Frm:ess Model L

Sinole Explosion of iPFE . sl

+Malrix Explosion of IPPE

'Production Data Structure Generaled fram Ri3

Length-Based Plan Exploslon i

;M ot =W M

Figure 4.5 Plan Explosion for PPM/PDS Selection

» External procurement or in-house production (X)
With procurement type X, CTM planning can use PPM/PDS and transport lanes
to create planned orders and purchase requisitions with a source location. If no
PPM/PDS or transport lane is selected in CTM planning, then CTM can create
purchase requisitions without any source location.
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> External procurement planning (P)
With procurement type P, CTM planning doesn't create any new orders or con-
sume any supplies for the demand. The requirement for the product with pro-
curement type P isn't planned in CTM.

Substitution orders in CTM can be created for procurement type E, X, and F. The
selection of a particular SOS in CTM planning can be ignored using the Exclude
Procurement Alternatives parameter in the CTM profile. For PPM/PDS, using the
Transport Lanes and External Procurement setting available in the CTM profile
under Technical Settings, you can exclude the usage of the procurement alternative
for CTM planning. It's also possible to temporarily reassign the procurement type
for the product used in CTM planning using the Replace Procurement Type setting,
which is also available under the Settings tab of the CTM profile.

4.3.4 Source Selection with Inbound Quota

After the SOS selection using the procurement type, further source selection is
determined by quota values. The quota arrangement defines which part of a prod-
uct quantity should be assigned to a given SOS. Quota arrangements represent
dimensionless proportions that are used as a basis for splitting a quantity. Quota
arrangements are either inbound or outbound. With inbound quota arrangements,
the source location of a shipment is defined. For each product, a quota arrange-
ment specifies which part of the quantity should be sourced from which of the
possible sources. Possible sources include locations, PPMs, and procurement rela-
tionships listed as sources for a specific destination location by transportation
lane. For outbound quota arrangements, the destination location of a shipment is
defined. For each product, a quota arrangement specifies which part of the quan-
tity should be transported to which of the possible destination locations. Possible
destination locations are all the destinations of transportation lanes starting at the
defined source location. CTM supply planning considers only inbound quota val-
ues, whereas CTM supply distribution considers outbound quota values.

You can use CTM planning with inbound quota to define the percentage of your
quantity that must be sourced from a given SOS. If multiple SOS exist for a given
product location, the SOS selection function uses inbound quota to select the SOS
that can fulfill the quota requirement. Inbound quota can be maintained for a
given location and maintained for a given product and planning version. Inbound
quota can be maintained and used in CTM planning for locations, in-house pro-
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duction, and means of transports assigned to the transport lanes. For products
with procurement type X, the inbound quota can be maintained across transport
lanes and PPM/PDS. Inbound quotas (see Figure 4.6) can be maintained using
the SAP APO Transaction /SAPAPO/SCC_TQ1 or using the SAP Easy Access menu
ADVANCED PLANNING AND OPTIMIZATION * MASTER DATA * QUOTA ARRANGEMENT.

Change Inbound Quota Arrangements - Location BL FRNK

s
Ealit oy uon] |

?Pmd Des: fart d
BR_CYC [Cycle ~ 110,

(64032610

Quhtam rlsanfPrquuﬂEP C:'tp - "_,
Pmduct']Blarl data - [EndDate Type

' |Pariner Location [Source of Supply [ [ mT} Qilofa Aft,
10.05.2007 04032010 PEM BL_FRNK B_CYC_PPM_LAB., ; 50,00 ff
IIBF' CYC 10, DS 2007 04.03:2010 ! PP BL_FRNK |B_CYC_PPM_NEW 50,00

Figure 4.6 Inbound Quota Arrangements Used for CTMA Planning

Source selection in CTM using inbound quota is applied either for the total demand
quantity of the complete planning run or for each individual demand using the
Requirement Split setting of the inbound quota.

> Inbound quota without requirement split

Source selection with quota is applied as a soft constraint, meaning quota val-
ues will be used for CTM planning only if the demand quantity can be fulfilled
in time. With inbound quota, CTM uses the SOS to reach the quota levels as
much as possible. For each demand (primary and secondary), all possible
sources are evaluated to generate the new supply plan that is as close as possi-
ble to the required quota values. If you have maintained quota for one of the
SOS, then alternatives without any quota values are ignored completely from
planning. Similarly, sources with zero quota values are also ignored completely.
Quota values are evaluated for each CTM run, and the history of the quota
requirement from previous planning runs isn't considered for CTM source
selection. For example, if there are purchase orders for a vendor where quota is
maintained, then CTM doesn't consider quota from purchase orders for SOS
selection during the creation of new purchase requisitions.
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To understand the source selection with reference to quota, consider the fol-
lowing example.

A DC can source from two locations L1 and L2. The required quota of 80/20 is main-
tained across location L1 and 12. :

Demand !mt:al Quota Source i.1 Delta L1 Source LZ Delta L2
(L‘I!Lz) (80) (20)

100 80/20 1000 20y  0/100
200 1000 1000 204 33/67 "47
1350 100/0 100/0 20 3664 | 44
200 1000 1000 | 20 B i Y
200 77123 80/20 04 61/38 18

For each demand, both the sources L1 and L2 are evaluated. The new quota
value with each source is compared to the required quota values. SOS with
minimum deviation (Delta) is finally selected for the given demand. You can
apply the same logic for each demand you select for planning in a given CTM
run. Because inbound quota values are considered soft constraints, based on
the demand situation and the capacity constraints, the net quota values pro-
posed by the CTM run can be different from the required quota values. CTM
will apply the quota values only if the demand can be satisfied in-time.

> Inbound quota with requirement split
With the SAP SCM 5.0 release, CTM planning considers the inbound quota
with requirement split. Requirement split can be enabled for the inbound quota
values in the master data maintenance of the inbound quota values. The inbound
quota values are used in CTM planning to split the original demand quantity in
the proportion of the quota requirements. Each proportional demand quantity
is planned in CTM using the corresponding SOS. If you use time-phased inbound :
quota values for CTM planning, then you'll use the demand date (for primary
and secondary demand) to select the inbound quota interval. .

In unconstrained planning situations without any lot size requirements, the sup-
ply plan is generated based on the required quota requirements as shown in the
following example.
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Example !
A DC can source from two locations, L1 and L2. The required quota of 80/20 is main-
tained across location L1 and L2. ;

[ Domna g oo s e

100 80 850
200 i 160 40
350 b 280 Feaeiiiizo
200 : 80 TR o
200 j 0 R L D

Note that the lot size specifications or the resource constraints aren't considered
when calculating the proportional demands quantities using the inbound quota
values. In constrained planning situations, if the proportional demand quantity
can't be fulfilled in time, then CTM uses the procurement priority to select the
alternate SOS.

4.3.5 Source Selection with Procurement Priorities and Costs

Because you don't use a quota for planning, you use the procurement priority and
costs to select the source for planning. For products with procurement type E, you
use the priority assigned to the PPM/PDS. The PPM/PDS with the highest priority
is selected that can generate an in-time supply plan. Similarly, the transport lane
priority is used to select the transport lanes for products with procurement type
F. For products with procurement type X where production .and procurement is
possible, the priority across PPM/PDS and transport lanes is used to select the
source.

Fixed multilevel cost assigned to the PPM is used for SOS selection if priority
isn't maintained or if the SOS has the same priority. For transport lanes, the cost
assigned to the means of transport (MOT) is used to select the lowest cost MOT.

As shown in Figure 4.7, the priority and costs are applied locally at each node of
the search tree. For the demand at the distribution location, the transport lane
from Plant 1 and Plant 2 are checked for highest priority. After the lane is selected,

the MOT with the lowest cost is selected. For the dependent requirement at the”

plant, the priority assigned to the PPM/PDS is used in such a way that the high-

113

4.3



4 I CTM Planning Algorithm

est priority PPM/PDS is selected for creating the in-time supply plan. The source
selection is applied locally at each location and not across locations. For example,
it isn't possible for CTM to check for highest priority PPM from Plant 1 and Plant 2
before using the low priority PPM in Plant 1 and Plant 2. Source selection in CTM
is a soft constraint, meaning that if the source with higher priority results in a late
supply plan, then the source is ignored, and the low priority source is selected.

e

1 DC
=l KR
A

Plant 1 {éﬁ i.-v Bl Plant 2
3 3
t { 2
PPV 11 SB & pem2q
% e
PPM 12 S8 B eem22

Figure 4.7 CTM Source Selection with Priority and Costs

4.3.6 Source Selection with Validity Date

When source selection using inbound quota and procurement priority doesn't
result in a unique source, then CTM selects the SOS using the validity date of the
PPM/PDS and transport lanes. The source with the largest end date has the high-
est priority, provided the source selection results in the in-time solution. SOS with
the validity start date after the demand date won't be selected for CTM planning
unless late demand fulfillment is allowed for the selected demand.

4.3.7 Source Selection with PPM/PDS Lot Size

If multiple sources have the same priority and validity date, then the source selec-
tion is based on the maximum lot size value assigned to the PPM/PDS. The PPM/
PDS with the largest maximum lot size has the highest priority. PPM/PDS with the

14




CTM Order Scheduling I 4.4

minimum lot size larger than the demand quantity is completely ignored by CTM
to avoid creation of excess supply because of the PPM/PDS minimum lot size.
Excess supply in CTM can only be created due to the product lot size. The PPM/
PDS lot size is only used for source selection. Minimum and maximum lot sizes for
the transport lanes aren’t used for source selection. Lot size values for the transport
lanes maintained using the lot size profile are used mainly by the CTM engme for
the new order creation.

PPM/PDS selection with lot size can lead to partial quantity fulfillment.

Enple T SRR

Original Demand = 100 Units
PPM Lot Size Requirements [Min, Max] =[30, 40]
CTM Proposed Quantity

» Order 1 =40

> Order 2 = 40
» Order 3 = 20 (Fails due to the minimum lot size restriction of the PPA)

Due to the minimum lot size restriction of the PPM of 30 units, the partial demand of
20 units can't be fulfilled. As a result, the demand of 100 units is fulfilled by a supply
of only 80 units.

In this example, the complete quantity of 100 units can be fulfilled with three orders of
40, 30, and 30 units. Such lot size optimization isn't supported in CTM planning.

Source selection with CTM is followed by scheduling and creating the order using
the selected source. Initial source selection doesn't ensure that the selected source
can create a feasible plan. When the selected source fails to create a feasible plan,
CTM rejects the source, and the new source determination is carried out using the
same rules again.

4.4 CTM Order Scheduling

Order scheduling in CTM follows the same basic principles as SNP and PP/DS.
CTM can create planned order, stock transfer order, purchase requisitions, and
substitution order in both the bucket planning mode and the time-continuous
planning mode. After the source determination, CTM uses the source to schedule
the order using the parameter assigned to the source. You can display all of the
parameters relevant for scheduling the selected source using the CTM master data
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check function. CTM planning can be used to create the supply plan using both
backward and forward scheduling mode. Scheduling direction is maintained for
the CTM profile, so all of the demands planned in CTM with the profile will use
the same scheduling mode. It isn't possible to define a product-specific or demand-
specific scheduling mode in CTM. You can use backward scheduling in CTM to cre-
ate the supply plan so that the supply is created as close to the demand as possible,
whereas in the forward scheduling mode, you can create the supply plan as early
as possible. In both scheduling modes, you can use source selection to determine
the source with highest priority that can lead to an in-time supply plan.

In the following section, CTM scheduling logic for each of the order types is
explained in detail.

4.4a  Scheduling Planned Order

Scheduling the planned order in CTM considers several parameters available in
PPM/PDS. The parameters available with the activity, input/output component,
and mode of the PPM/PDS are used by CTM. Figure 4.8 shows the basic structure
of the planned order created by CTM. The PP/DS and PDS parameters assigned
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to the activity, mode, and components used by CTM scheduling are described in
detail in Chapter 2.
Planned Order

Set Up Activity Production Activity Tear GR Activity iy
- Primary Resource - Primary Resource Down/Queue - Handling Resource

- Secondary Resource N} - Secondary Resource  |A__N[ Activity A |- Receiving Calendar ;
- Mode Duration G“IR:\‘]/ - Mode Duration \?ﬂ"'/ 4\1&9 - GR Time —
- Material Consumption - Material Consumption NOT Support in - Co-Products

- Scrap - Scrap CTm

Figure 4.8 Scheduling Parameters for a CTM Planned Order

For CTM scheduling in the SNP and PP/DS planning mode, the earliest start date
you can have for planned order creation and deletion is limited by the SNP produc-
tion horizon for the main output product. The SNP production horizon is main-
tained in the product master under the SNP 2 tab. If you maintain the extended
SNP production horizon, then CTM will use the total production horizon, which
is the sum of both the horizons. The PP/DS Horizon in Days parameter maintained
for the planning version is used in the case where no product-specific SNP produc-
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tion horizon is maintained. The production horizon in CTM is always calculated
from the current date. If you've used the CTM planning in the past, the SNP hori-
zon can be calculated from the planning start date using the Relate Horizons to
Planning Start parameter in the CTM profile under the Master Data Settings tab.
The planned order is always created with both the start and end dates outside the
production horizon. Similarly, the deletion of a planned order in CTM is only pos-
sible if both the start and end dates are outside the production horizon.

Planned order scheduling with co-products is also supported in CTM planning.
For PPM/PDS with multiple output products, the product with the requirement
is considered the main product, and any additional output products are planned
as co-products. The planned order is scheduled to create the supply for the co-
product. You can use the co-product supply for all of the demands planned for the
co-products. It's important to understand that the scheduling parameters such as
lot size, SNP production horizon, and goods receipt processing time is only con-
sidered for the main output product and not for the co-product.

Material consumption is maintained for the output and input components of PPM/
PDS. It's possible to maintain both the fixed and variable material consumption
values in PPM/PDS. The total output quantity of the planned order is related to the
net quantity and the material consumption of the output material that follows.

Quantity_Output

= Mat Cons<Var> * Quantity_Net + Mat Cons<Fix>
With Assembly scrap

Quantity_Net

= Quantity_Net * 1009 / (100% - Assembly Scrap %)

The total output quantity is further influence by the assembly scrap maintained for
the product.

The net quantity for the output material is used to generate the material con-
sumption for the input components using the conversion factor for the input
materials.

Quantity_Input = conv_fact * Quantity_Net + Mat Cons<Fix>
where

conv_fact = Input Mat Cons<Var> / Output Mat Cons<Var>
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The' métenal consumptlon for the mput rnaterlal must always be greater than 0 001
 units. If the material consumption of any of the input components is less than 0. 001,
~ then CTM will ignore PPM/PDS and won't create a planned order.

~ For example, output material quantity in the PP is 100 units, and input material quan-
" tity in the PPM is 0.02 units.

For the demand quantity of 1 unit:
_ The input material consumption is 0.02 /100 * 1 = 0.0002 (~ 0.000)

CTM won't create any planned order because the input material consumption is less
than 0.001 units. .

The input material consumption is further influence by the activity scrap main-
tained in the activity of the PPM/PDS. CTM planning doesn't use the Material
Flow attribute of PPM, and because of this, the activity scrap isn't propagated
across multiple activities. The activity scrap is only applied for the material and
resource consumption of the given activity.

The time interval for the scheduling of the planned order is limited by the validity
of PPM/PDS. By default, the planned order is scheduled so that the available date
of the output product lies within the PPM/PDS validity as shown in the Figure 4.9.
As a result, when planning in backward scheduling mode, the end date of the last
activity of the planned order always ends inside the PPM/PDS validity.

Using the CTM EffectivityMode planning parameter, you can select different
options to schedule the planned order scheduling based on the PPM/PDS validity
as shown in the following note.

CTM Planning Parameter = EffectivityMode

Value1 =0 — Start and end dates inside the PPM/PDS validity
Valuel =1 — Only end date inside the PPM/PDS validity (default)
Value1=2 — Start date inside the PPM/PDS validity

Refer to SAP Note 78’1974 for more details.
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EffectivityMade = 0 EffectivityMode = 0 EffectivityMode = 2

l |

| |

Figure 4.9 Planned Order Scheduling with PPM/PDS Validity Date

The EffectivityMode parameter is also used for scheduling the transport
activities.

The validity dates of the input materials are also considered during the CTM sched-
uling. If the dependent requirement date lies outside the input component valid-
ity, then no dependent requirements are created for the planned order. Using the
Prevent Product Explosion option of the input components of the PPM/PDS, you
can prevent the creation of any new planned orders for the dependent require-
ments created for the input product. CTM will only use stock and purchase requisi-
tions for fulfilling dependent requirements of these input components.

Resource consumption assigned to the mode of the activity in PPM/PDS is also calcu-
lated by the CTM engine, similar to the input material consumption.

Resource_Cons = conv_fact * Quantity_Net + Resource Cons<Fix>
where
conv_fact = Resource Cons<Var> / Output Mat Cons<Var>

With finite planning in CTM, scheduling the planned order is limited by the avail-
ability of the resource capacity. When planning in the time-continuous mode with
mixed resources, the finite capacity constraint is restricted by the time-continuous
capacity of the resource. After the planned order is scheduled, the bucket con-
sumption of the mixed resource is calculated for the planned order. The resource
capacity consumption is also affected by the activity scrap.

Note S

The resource consumption must always be greater than 0.001 units. If it's less than
0.001 units, CTM will ignare PPM/PDS and won't create a planned order.

For example, output material quantity in PPM is 100 units. Resource consumption in
PPM is 0.02 seconds.
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For the demand quantity of 1 unit:
The resource consumption is; 0.02 /100 * 1 = 0'0002. seconds (~0.000)

CTM won't create any planned order because the resource consumption is less than
0.001 units,

Planned order scheduling for bucket planning with SNP PPM/PDS is limited by the
maximum available capacity for each day of order duration. As shown in Figure
4.10, SNP PPM/PDS has a fixed duration of 5 days. In week 1, CTM can schedule
the order for 5 days with 50 units because the daily capacity of 10 units is avail-
able. On the other hand, CTM can only create a planned order of 25 units because
Day 3 of week 2 has a maximum available capacity of 5 units only. CTM will cal-
culate the total capacity requirement for the order with 5 days duration. For finite
scheduling of the planned order, the capacity requirement for each day must be
satisfied considering the resource is maintained with daily capacity profile.

Max Planned Order = 50 Max Planned Order = 25

.m T m-w s .

| Bucket Resource (Maximum Capacity 10/Day) |

Figure 410 Bucket Resource Consumption for the SNP Planned Order

Mode definition in PPM/PDS defines the allowed resources and the duration of the
activity. For multiple modes, you can define the priority of the modes for both the
SNP and PP/DS planning in CTM. The order duration for SNP PPM/PDS is fixed,
and you can only maintain the order duration in a multiple of days with minimum
duration of 1 day. On the other hand, the order duration for PP/DS PPM can be
maintained as a variable duration with a minimum duration of 1 sec. For schedul-
ing a time-continuous order, the total order duration is calculated as follows:

Order Duration = conv _fact * Quantity_Net + Order Duration<Fix> '
where
conv_fact = Order Duration <Var> / Output Mat Cons<Var> :
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Scheduling a planned order in CTM is slightly different compared to SNP Heuris-
tics and SNP Optimizer when in bucket planning mode. CTM orders are created
so that the order always ends at the end of the daily bucket, which is defined as
[24:00:00]. SNP Heuristics and SNP Optimizer, on the other hand, consider the
end of bucket as [23:59:59]. As a result, the planned orders scheduled by CTM are
displayed in the SNP interactive planning with an offset of one day. This causes
the SNP capacity view and order view also to be offset by one day. To avoid this,
you can use the BAdI /sapapo/ctm_orders. The sample code delivered with the
BAdI using the CTM 1_SECOND_PULL planning parameter can bé used to align
the CTM scheduled planned orders in the SNP Interactive planning book.

Both the SNP order and PP/DS order in CTM can be scheduled over the break, as
long as the Break Not Allowed parameter setting isn't used in the mode of PPM/
PDS. If break is allowed, you can use the Maximum Break Duration setting to limit
the allowed break for scheduling an activity. The order can be scheduled to start
and end in a break.

PPM/PDS with multiple activities are defined with activity relationships. CTM will
schedule the activities with only the end-start relationship, irrespective of the
setting in PPM/PDS. It's possible to define the minimum and maximum allowed
duration between the end and start of two activities for the PP/DS PPM/PDS. For
SNP PPM/PDS, the minimum and maximum constraint can't be defined in PPM/
PDS. By default, the minimum and maximum interval between two SNP activities
is considered as zero seconds. As a result, CTM scheduling can generate an early or
late supply plan. To avoid this, you can use the Maximum Interval Between Activi-
ties (SNP) setting in the CTM profile. This setting defines the maximum allowed
duration between the activities in the SNP PPM/PDS.

Activity relationships can also be used to define mode linkage to link the modes
using the same resource name (Type 2) as shown in Figure 4.11.

Mode linkage in activity relationship is useful if you use setup and production
activities with multiple modes and resources. Using mode linkage, CTM schedul-
ing will ensure that you use the same resource for scheduling the setup and pro-
duction activities.

CTM scheduling can also be used to finitely plan for secondary resources assigned
to the mode. The secondary resource can be used to model labor resources or any
other additional resources required for the activity. During scheduling an activity
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where a secondary resource is used, CTM evaluates the capacity requirements for
both the primary and secondary resource simultaneously. As shown in Figure 4.12,
the net capacity available for CTM scheduling is limited by the minimum available
capacity of both primary and secondary resources.

S R PR v
y!f:ﬁ =3 j s
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Figure 411 Mode Linkage for Activity Relationships

Net 10110 |10
Capacity

.1010101010 101050_
Secondary

Figure 412 CTM Scheduling with Secondary Resource

For scheduling the time continuous planned order with secondary resource using
PP/DS and PPM, CTM will ensure that the net duration of the activity on both the
primary and secondary resource is identical.
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CTM supports scheduling both setup and production activities. The setup matrix
isn't used for scheduling planned orders. PI (Process Industry) operation and PI
phase are also not supported in CTM scheduling.

Time dependent planning parameters (TDPP) assigned to the material consump-
tion, activity scrap, mode duration, and resource consumption of PPM/PDS are
used for scheduling planned orders in CTM. It's possible to define the version-
specific time-phased values to execute what-if analyses. TDPP planning parameters
are useful to model the production process improvement. The increase of produc-
tion efficiency can be modeled with TDPP where input material and resource con-
sumption is reduced over time. TDPP are maintained for a given time interval. By
default, when planning in backward scheduling mode, the activity end date is used
to determine the interval of the TDPP. For forward scheduling mode, the activity
start date is used for the selection of the TDPP interval. Using the Swap Selection
Time of Time-Dependent Parameters setting in the CTM profile, you can select the
activity start date for TDPP interval selection in backward scheduling mode.

Planning and scheduling planned orders with phantom assemblies is supported
in CTM planning. A phantom assembly defines a logical grouping of materials.
A phantom assembly is created in engineering to describe a number of compo-
nents and manage them as a whole. The components in a phantom assembly are
immediately placed in the superior assembly. Components in an assembly are first
assembled to produce the header material. Then the header material is placed in
the superior assembly. Phantom assembly is used to define a group of products
to manage the individual products as a group and is defined in SAP ERP using the
BOM definition. The BOM created for the phantom assembly is also transferred
to SAP SCM as an independent PDS. During planned order scheduling with CTM,
the phantom assembly is evaluated so that the requirement and supply elements
are created for the individual products, as shown in Figure 4.13.

The phantom assembly itself isn't included in the planned order created by CTM.
This is different for the planned orders created by PP/DS where the phantom
assembly and the actual components are included in the planned order, but only
the actual components are relevant for creating a reservation during the planned
order to production order conversion.
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Figure 413 CTM Scheduling with Phantom Assembly

Goods receipt (GR) time maintained for the product is used by CTM for scheduling
the GR time for the planned order. GR time is maintained in the product master.
Based on the GR time for the product PPM/PDS used in CTM, planning is extended
with an additional activity referring to the GR time. As shown in Figure 4.14,
additional activity is added to PPM/PDS with the fixed mode duration represent-
ing the GR time,
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Figure 414 Scheduling GR Processing Time for a Planned Order

The planned order created with GR processing time will have the material avail-
ability at the end of the GR activity instead of the end of the production activity.
The handling resource or the receiving calendar assigned to the location will be
used for scheduling the GR activity. The handling resource will be used if the
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handling resource consumption is maintained for the product. By default, the
minimum and maximum interval between the production and GR activity is set
as 0 to ensure that the GR activity can start as soon as the production activity is
completed.

GR activity and mode properties are derived from Table 4.1,

“Duration - hain Product GR Time from Product Master
Handling Resource Location Master
Receiving Calendar Location Master

Table 42 GR Activity and Mode Property Derivations

Because the GR times are scheduled in CTM by adding an additional activity in
PPM/PDS, it's mandatory to maintain identical GR times for the main product
and the co-products. Similarly, if the plan contains multiple PPM/PDS for differ-
ent planning locations, then it's also mandatory to define the same GR processing
times for the product in all of the planning locations.

Resarce B_MULTINIX v R

; Veenéramaza Ppms'aucketc:ap | SNPBucketCap. | ExtemalCd
Available Capacity / ;

Cnntmuuus Dim lAAMDL {no dimensmnu] [_ r}_apapity |

E!E :00:60 | Capacir,r Utiliz. (%) .1199, 000| § Consider for all setup activities -
18:00: 00| Productive Time in;

- |00:00: 00} jcapacity ; {1,000 ||

Figure 415 Resource Parameter for Utilization and Unscheduled Break
Resource utilization and unscheduled breaks in CTM aren't supported in the CTM
planning run with the PP/DS planning mode. These parameters are shown in Fig-
ure 4.15. When planning in the SNP bucket mode, the available resource capacity
is automatically adjusted according to the resource utilization factor. The capacity
of SNP bucket resource is also adjusted to consider any unscheduled break dura-
tion. As a result, the CTM scheduling in bucket mode in not influenced with these
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parameters assigned to the bucket resource. In the CTM time-continuous plan-
ning mode, CTM uses 100% utilization factor for all time-continuous resources. If
the resource has a utilization factor that isn't equal to 100%, then SAP liveCache
will reschedule the activity created by CTM. This can cause scheduling differences
between CTM and liveCache scheduling. The dependent requirements will also be
offset, which causes date alerts.

To identify and log the scheduling errors, you can use the Check liveCache Sched-
uling. If Errors Exist Create Error Log in the CTM Global Customization setting.
Using this setting, CTM will log all of the scheduling differences between CTM
and liveCache.

4.4.2 Scheduling Stock Transfer Order

Stock transfer order or purchase requisitions with source location are scheduled in
CTM with reference to the transport lane. The transport lane is selected for CTM
planning if the product is maintained in the source and destination location. The
creation and the deletion of the transfer order are limited by the SNP stock transfer
horizon in both the SNP and PP/DS planning mode. By default, the stock transfer
horizon of the destination location is considered for order scheduling. Using the
Consider Stock Transfer Horizon of Source Location option in the planning ver-
sion, you can use the stock transfer horizon of the source location for order sched-
uling. As shown in Figure 4.16, the transfer order is scheduled with goods issue
(GI), transport and goods receipt (GR) activities.

L R TR Atk

A e S M 0
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Transport Order

£
Goods Issue Activity Transport Activity Goods Receipt Activity o
- Handling Resource - Resource A ] - Handling Resource
- Shipping Calendar <::> - Calendar \———] - Receiving Calendar i
- Gl Time - Duration - GR Time
- Lot size

Figure 416 Scheduling Parameters for CTM Transport Order

The duration of the GR and GI times are maintained in the product master, and
you can define fixed GR/GI times for scheduling. As a result, the GR/GI times are
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independent of the output quantity. Similarly, the transport duration is also inde-
pendent of the transport quantity and is maintained in the transport lane.

Scheduling the GR/GI handling resource is similar to scheduling the production
resources. However, scheduling and capacity consumption for transport resources
is different from the production resource. As shown in Figure 4.17, the produc-
tion activity is scheduled with the daily capacity requirement for the total order
quantity. On the other hand, because the transport resource is fully occupied for
the duration of the transport activity, the same daily capacity consumption is used
for the complete activity duration.

| Production Activity |

Production/Handlin
Resource B 10 10 10
Capacity requirement
Transport Activity |
Transport Resource [515
Capacity requirement 50 |50 50

Order Quantity = 50 units
Order, Duration =5 days

Figure 417 Resource Capacity Consumption — Transport and Production

Scheduling GR/GI and transport activity can use the receiving, shipping, and trans-
port calendars. If the GR/GI times and transport duration are set to zero, then the
GR/GI and transport activity isn't created, and the calendars are ignored. Similar
to the production activities, the transport activities can't be scheduled to start or
end in a calendar break. The activities can, however, be scheduled over the calen-
dar or resource breaks.

The transport order is created with GR/GI activities, and, by default, the activity
relationship between GI - Transport — GR activities is created with no maximum
time constraint for activity scheduling. So, due to capacity constraints, the GR
activity could start much later than the transport activity has ended. Similarly, the
transport activity could start after the GI activity has ended, as shown in Figure
4.18. In many cases, such a large time lag between the activities of the transport
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order isn't feasible. By default, CTM would schedule the activities to reduce the
time lag among all three activities. Using the CTM bMaxConstraintTrans planning
parameter with Valuel = true, it's possible to schedule the transport order with
GR/GI activities without any time lag. Because the activity relationship definition
is a hard constraint for CTM scheduling, the complete transport order can be cre-
ated much earlier or later than the required date.

Transport Order

Gl Activity ‘ Transport Activity GR Activity
Time Lag >0 Time Lag > 0 =
CTM: Planning Parameters
L Transport Order = g —
i
Gl Activity Transport Activity GR Activity " I 5 l :
afiable Plan, Parameler a
— = I—‘
Time Lag =0 Time Lag=0 |Parametar Name [\faiuei |Value 2
CTM_ENGINE hHaannstralnﬂ'ransllrun
L 1

Figure 418 CTM Transport Order Scheduling with Constraint Capacity
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CTM assigns the start and end times for each of the activities of the transport
order. These times are required to ensure that the CTM created transport orders
can be successfully published to the R/3 system without causing any scheduling
differences. The key times assigned to the transport orders (see Figure 4.19) are
the following:

> Requirement time

> Gl end time

> Stagging time

> Delivery time

> GR start time

v

Available time
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Transport Order

Goads Issue Transport Goods Receipt
Activity Activity Activity

REQUIREMENT_TIME l | STAGGING_TIME l GR_START_TIME
GI_END_TIME | DELIVERY_TIME AVAILABLE_TIME

Figure 419 Transport Order — Key Scheduling Times for Each Activity

4.4.3 Scheduling Purchase Requisitions

Scheduling the purchase requisition is similar to scheduling the stock transfer
order. The purchase requisitions are created without any reference to transport
lane and would therefore only create the supply at the destination location. The
purchase requisition doesn't contain any source information. Scheduling a pur-
chase requisition using purchasing info records is supported in CTM where the
purchasing info records attributes such as planned delivery time is considered
for scheduling purchase requisitions. Only GR activity is relevant for scheduling
purchase requisitions. CTM can create and delete purchase requisitions after the
planned delivery time (PDT) maintained for the product in the product master.
PDT can also be maintained in the purchasing info records, which is used for
scheduling and deleting purchase requisitions. The GR activity can also be sched-
uled for purchase requisitions with handling resources and a receiving calendar.

4.4.4 Scheduling Substitution Order

Substitution orders are used in CTM for planning with substitution rules. Sched-
uling substitution orders is fairly simple because no constraints are used during
substitution order creation. The substitution order doesn't contain activity and
hence it isn't possible to use any duration for the substitution process. Similarly,
no resources are used for scheduling the substitution order. Creation and dele-
tion of the substitution orders is limited by the production horizon of the main
product. As a result, no substitution orders can be created and deleted inside the
production horizon of the main product.

Figure 4.18 (shown earlier) shows the complete scheduling results of the CTM
planning engine for the model shown in Figure 4.20. The figure shows the planned
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order, transport order, and purchase requisition created for the finished product
demand.
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Figure 4.20 CTM Scheduling Results Display

In the next section, you'll learn the various late demand strategies that are avail- i
able for CTM planning. _‘q

4.5 Scheduling Techniques for Late Demands S

The primary goal of CTM scheduling is to create full or partial supplies= as to meet
the demand in time. Due to capacity or material constraints, it's possible that in-
time supply plan creation isn't feasible. In such scenarios, you can allow CTM to
schedule late orders. There are two main options that are available to select the
late demand strategies. You can define the late demand processing strategy in
the CTM global customization, The two options for late demand strategy are the
following:

> Domino strategy
Using the domino strategy, CTM will try to find an in-time and late solution for
a given demand before planning for the next demand. Late fulfillment of a
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demand can lead to late fulfillment of subsequent demands during demand pri-
oritization. This may be the case if the capacity has already been exceeded.

> Airline strategy
Using the airline strategy, CTM will first try only in-time solutions for a given
demand. If a demand can't be fulfilled by the demand date, the subsequent
demands are fulfilled first during demand prioritization. CTM doesn't attempt
to fulfill the late demand until the end of the demand list. The advantage of
using this strategy is that late demand fulfillment doesn't delay the fulfillment
of subsequent demands.

If all demand elements have moved to the end of the demand prioritization list,
CTM switches automatically to the domino strategy for the late demands.

The CTM demand attribute late demand frame (LDF) defines the allowed lateness
of a demand. CTM will limit the creation of the orders per the LDF. CTM offers
several options to define LDF as shown in Figure 4.21. The following options are
available for defining LDF for each of the demand selected for planning:

> Global LDF
CTM global customization can be used to define a constant LDF for all product
locations across all CTM profiles.

> CTM profile-specific LDF
If there are several CTM profiles used for planning different subsets of a model,
then you can use the profile-specific LDF value using the CTM planning param-
eter nLateShipGlobal with Value2 = <Number of Days of LDF>.

> Demand-specific LDF
Using the calculation profile assigned to the ATP rules, it's possible to define a
different LDF for each product location. This is mainly useful when working
with products with different LDF requirements. In some scenarios, it's required
to have demand-dependent LDF. For example, when planning with sales orders
and forecast orders, you want to have differént LDFs for sales order and fore-
cast orders.

Using the user exit APOBOO020, it's also possible to define a demand-specific LDF,
: which is calculated with reference to the demand date considering only the calen-
dar days. If you use demand aggregation, then LDF is applied with respect to the
new aggregated demand date instead of the original demand date.
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Figure 4.21 Late Demand Frame Maintenance Options

LDF can be displayed in the CTM demand simulation list and is used only for nor-
mal demands. For safety stock demands, CTM calculates the allowed LDF for each
of the virtual safety stock (SS) demands. You can also select a user-specific LDF for
55 demands using the setting in the CTM profile. This is described in more detail
in the next chapter.

4.51 Late Demand Scheduling Modes

Late demand scheduling in CTM is executed when the in-time solution with all
possible sources of supplies doesn't fulfill the required demand quantity. Schedul-
ing for the remaining quantity is executed in LDF. There are three main scheduling
options that are available for late demand planning in CTM (see Figure 4.22). You
can select the late demand scheduling modes in the CTM profile using the settings
available in the CTM profile.
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Figure 4.22 CTM Late Demand Handlmg Modes

The scheduling logic for all three scheduling modes is shown in Figure 4.23. The
figure shows two sources of supplies (PPM/PDS), each with a maximum capacity
of 10 units/day. The demand of 75 units can't be fulfilled in time. The scheduling
logic for all three different scheduling modes is described in detail in the follow-
ing sections.

‘ Forward Step
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_ I Standard Precedure for Scheduling
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Figure 4.23 CTM Late Demand Scheduling Modes

Option 1: Standard Procedure for Scheduling

With this method for scheduling late demands, CTM gradually postpones the
demand date by each day until a partial solution is found. At each day, CTM will
check for all possible sourcing alternatives to fulfill the demand. Any partial sup-
ply that can be created is saved. The daily search sequence is stopped as long as no
new supply can be created. CTM will use the remaining quantity to determine the
new possible date within LDF. Using the new date, CTM will apply the backward
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scheduling mode to fulfill the remaining quantity. As shown in Figure 4.23, after
Day 2, CTM doesn't find any new supply due to a resource break. As a result, the
remaining quantity of 35 units is used to determine the new date using the for-
ward scheduling logic. CTM will select the highest priority SOS and find a possible
date on Day 7. Using this new date, the remaining quantity is scheduled, causing
suboptimal late supply using the second priority SOS.

Option 2: Gradually Postpone Demands

Using this option, you can search for the late solution with predefined intervals,
The intervals are defined using the Offset parameter in the CTM profile under the
Special Strategies tab. As shown in Figure 4.23, the Offset value of 1 is used. The
demand is fulfilled at each day until the complete solution is found within the
LDF. In this option, the forward scheduling mode to determine the new possible
date isn't used, resulting in better use of all possible sources of supplies to create
the late supplies as close to the demand date as possible. Using the offset of 1 day
isn't optimal for performance. It's possible to define an offset of larger granularity
to avoid performance issues. This won't generate an optimal solution for products
planned with short lead times and would cause much later supply creation. You
have to select the late demand offset parameter while considering the lead times
of the products and the allowed lateness for the demands.

Option 3: Keep Lateness to Minimum

With this option, CTM will schedule the orders to reduce the lateness as much as
possible by using all of the possible sourcing alternatives. This method is similar
to Option 2 but without any serious performance limitation.

Note that late demand scheduling is only applied for the primary demands selected
for CTM planning. The dependent demands or secondary demands are always ful-
filled in time. ‘
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4.6  Additional Parameters Influencing CTM Scheduling

Scheduling the orders in CTM depends on the individual attributes of the source
of supplies (PPM/PDS, transport lanes). Additional parameters that can influence
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the scheduling of orders in CTM can be maintained in the CTM profile or global
customization. Some parameters are defined with reference to the planning start
date, whereas the other parameters are defined with reference to the demand date.
Figure 4.24 shows the key parameters that can influence the scheduling of orders
in CTM.

Planning Start Dt s dais ‘ Planning End

g

Early Production t

Prod Horz ( PO)

Transport Horz (TO) >

Plan del Time (PReq)

Order Creation start
( All Orders) Order Creation frame

<
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Figure 4.24 Time-Based Constraints for CTAM Order Scheduling

4.61  Scheduling Horizons

Production horizon, transport horizon, and planned delivery time influence the creation
and deletion of the planned order, stock transfer order, and purchase requisition.
You can define the horizons in the product master for each product location.

By default, the horizons refer to the current date. You can use the Refer Horizons
to Planning Start Date setting to consider the scheduling horizons with respect to
the planning start date. This setting is available under the Technical Settings tab
of the CTM profile.

4.6.2 Order Creation and Deletion Start

The Order Creation Start (OCS) parameter is used in CTM scheduling to limit the
earliest start date of any order created in CTM. The OCS parameter is applied in
addition to the respective horizons during order creation. Similarly the Order Dele-
tion Start (ODS) parameter is used for order deletion and limits the earliest start for
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selecting the orders for deletion. The OCS and ODS parameters are maintained in
the CTM profile under the Planning Strategies tab. By default, the OCS and ODS
parameters refer to the current date.

4.6.3 Demand Selection Horizon

The demand selection horizon parameter defines the time frame for demand selec-
tion inside the planning time fence. You can maintain the demand selection hori-
zon in the product master under the SNP 2 tab.

To better influence the CTM scheduling results and avoid early build of the sup-
plies, you can define demand dependent scheduling parameters. These parameters
are applied for each demand planned in CTM. They can be maintained globally
at the CTM profile level or at the detailed level for each'demand. These param-
eters are used in general in backward scheduling mode, where due to capacity
constraint, the supply plan is created much earlier than the demand requirement
date. Due to storage cost and material expiry issues, the generated plan is neither
desirable nor optimal. To avoid early builds in backward scheduling mode and to
maximize the use of all possible sources of supplies, the following parameters can
be used to influence CTM scheduling of orders.

4.6.4 Order Creation Frame

e BT R R

Order Creation Frame (OCF) is calculated with respect to the demand date. OCF

defines the allowed time interval for scheduling all of the orders required for ful-

filling the demand quantity. All of the orders created for the dependent require-

ments must start inside OCF. OCF value is calculated without any reference to 1

the calendar and therefore represents only the calendar days and not the working

days. OCF constraint is applied for the CTM demands in both the backward and

forward scheduling mode. OCF constraint can be enabled using the global param-

eter in CTM global customization or by defining a product-specific’OCF in the

product master. Demand-specific OCF can be set using the user exit APOBOO020. 2

The selected value for OCF can be displayed in the CTM demand simulation list ‘%]

as shown in Figure 4.25. 3
o
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Figure 4.25 Order Creation Frame for CTM Demand

By default, the OCF parameter is applied for all newly created orders in a given
CTM planning run. If you have existing stock or supply elements, then the supplies
aren’t constrained by the OCF parameter. As a result, CTM can use the supplies
outside OCF. The OCF constraint can be applied to the existing supplies using the
CTM OrderCreationFrame planning parameter with Valuel1 =S as shown in Figure
4.26.

CTM ensures that all of the orders are scheduled inside OCF and reduces and
prevents early supply situations. If the dependent requirements are generated for
products that have a very short shelf life, then OCF won't ensure that the supplies
are consumed in time. Early supply for dependent requirements can be controlled
using the Maximum Earliness for Planned Orders parameters as described in the
next sections.
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Figure 4.26 CTM Scheduling with Order Creation Frame for Supplies

4.6.5 Maximum Earliness for Planned Orders

The Maximum Earliness for Planned Orders parameter defines the earliest end {
time of the first planned order created to satisfy the demand. This parameter is :
useful in situations where the demand exists at the distribution center, and the b

production happens at the production plant. This parameter can be used to control
the early build of the planned orders in the production plant.

As shown in Figure 4.27, the Maximum Earliness for Planned Orders parameter is
maintained globally in the CTM global customization. This value is assigned to all .
of the demands planned in the CTM profile and can be displayed in the demand
simulation list.

S

The Maximum Earliness for Planned Orders parameter is applied with respect to
the demand date and is applied for the first planned order created for the demand.
The rest of the supplies created for the demand aren't influenced by this param-
eter. The Maximum Earliness for Planned Order parameter is also calculated with-
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out any calendar breaks. If the transport duration is used, you must take it into
account when maintaining the Maximum Earliness for Planned Orders parameter.
Profile-specific Maximum Earliness for Planned Order parameters can be main-
tained using the calculation profile of the ATP rules. Similar to other demand attri-
butes, the parameter value can also be influenced using the user exit APOB0020
to maintain a demand-specific value.
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Figure 4.27 CTM Scheduling with Maximum Earliness for Planned Order

4.6;6 Maximum Earliness for Dependent Demands (MPL)

The maximum earliness parameter is also referred to as the maximum pegging
length (MPL), which defines the maximum time between any demand and supply
element created by CTM. MPL offers the maximum flexibility to control the sched-
uling of CTM supply to avoid any early build of supplies. The MPL parameter lim-
its the maximum time between any demand and supply element planned in CTM.
Using the MPL constraint, you can define the maximum storage time for supplies
created for any given product at all of the levels of the supply chain. As shown in
Figure 4.28, the Maximum Earliness setting in the CTM profile under the Supplies
tab is used to enable CTM scheduling using the MPL parameter.
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The MPL value itself can be maintained as a time-independent value in the product
master. MPL value is defined at the product location level using the Maximum Ear-
liness of a Receipt field in the Pegging tab of the product master. It's important to
remember that this field is also used by SAP liveCache as a parameter for creating
dynamic pegging. CTM only uses the value of this field for scheduling the demands
and supplies irrespective of the pegging type selected in the CTM profile. If you're
required to maintain a time-phased MPL parameter, then you can use the SNP time
series key figure to maintain the MPL value using the function 13. The MPL value
is converted to the number of seconds in CTM planning and can be displayed in
the CTM master data check results.
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Figure 4.28 Maximum Pegging Length for CTM Demand and Supply

Scheduling with MPL in CTM is shown in Figure 4.29. The MPL constraint is !

applied only on the order end date or the material availability date, but the order
can start before the MPL constraint. MPL is mainly useful in the backward sched- “
uling mode because the orders are created close to the demand date. In resource- 4
constrained situations at the production plant, the planned order can be created 3

much earlier than the requirement date of the transport order. This can result in
high storage costs at the plant. Using MPL constraint for the product at the produc-
tion plant, you can define the maximum allowed storage time after the production
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is completed. CTM creates the planned order and transports the supply within the
MPL time frame.

MPL for new orders MPL far Supplies

Parametar Name Valug 1 {Valua 2
CtmActiveldaxPegoingLength |1

Transport

= Transport

MPLI
j Production
Stock Purchase Req
Stock Purchase Req

Figure 4.29 CTM Scheduling with Maximum Pegging Length (MPL)

An MPL value of 0 indicates that no MPL constraint is applied, whereas an MPL
value of -1 indicates that MPL of 0 is applied for all demands and supplies planned
in CTM. An MPL value of -1 can only be maintained in the SNP time series key fig-
ure. By default, the MPL constraint isn't applied to the existing supplies, similar to
the OCF constraint. The existing supplies outside the MPL constraint can be used
by the CTM engine to fulfill the given demand. This function can be influenced
by using the CTM CtmActiveMaxPeggingLength planning parameter with Valuel
= 1. Using this planning parameter, you apply the MPL constraint for the existing
supplies as well. You need to pay special attention to the stock elements when
working with MPL for supplies. Stock elements in SAP SCM are created with the
available date of 01.01.1970. As a result, when MPL is applied for supplies, then
the stock elements with date 01.01.1970 are always ignored because they would
violate the MPL value. This can be avoided using the BAdI /SAPAPO/CTM_SUPPLY
to adjust the date for CTM stock elements to the planning start date.

141




4 I CTM Planning Algorithm

The MPL constraint is applied as a hard constraint, so the complete demand quan-
tity can be unfilled due to the MPL constraint. The MPL parameter value for a
specific demand can't be maintained because MPL isn't a demand attribute. MPL
is applied to all of the demands of a given location product planned in a single
CTM run.

7 VR R ST

See SAP Note 1073004 for more details about the Maximum Earliness parameter for
the supply elements.

4.7  CTM Planning Results Analysis

CTM planning is used for multilevel simultaneous capacity and material con-
straint planning. Each demand is planned by considering the capacity and mate-
rial constraint for the entire supply chain. In addition to the material and capacity
constraints, CTM planning considers other planning relevant constraints, such as
safety days of supply, order creation frame (OCF), inbound quota, lot sizes, and
so on. Each of the planning constraints can have a very significant impact on the
overall planning results. For example, a demand can be totally unfilled, partially
fulfilled, fulfilled too early, or fulfilled too late. The complexity of the planning
results grows significantly when several demands are planned together in a single
CTM planning run. It can be very challenging to understand the CTM planning
results generated due to incorrect master data. In addition to the planning con-
straints, incorrect master data can also create unexplainable planning results. To
better understand the CTM planning results, you can use the CTM explanation tool
available in SAP SCM 5.0.

4.8  Explanation of CTM Planning Results

After a CTM planning run has been performed, you can have the system explain
the possible reasons why CTM only partially fulfilled demands or didn't fulfill
them at all. Here you use the explanation tool that saves the relevant information
in the CTM application log. You can use the reasons listed to check whether you
can solve a problem by increasing capacities or extending horizons, for example.
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The explanation tool provides explanations as standard for all demands for each
location product in the master data selection that you're using in the current CTM
profile. You can, however, restrict the scope of the explanations and thereby make
the information clearer. To do this, you can use an explanation profile (see Figure
4.30) in which you can make the following settings:

> Specify an alternative master data selection to have the system explain demands
for critical location products only.

> Reduce the number of demands that need to be explained for each location
product.

> Reduce the explanations of the search steps in the CTM planning run to the last
search step only.

> Hide the demand search if CTM checks other procurement options too.

Change Explanation Profile for CTM

Explanation Profile jcTH | [cTM Explaration Profile

[RECLEAEERE  Warning Messages | Information Messages |

Restriction: Demands ./~ e
‘Master Dzta Selaction for Location Products

i .-Eai;iléméd'_nemanﬂ's for Each Location Product. : |

Restriclion: Search Steps : : ‘ } : ‘
SearhPath ‘ Display All Steps ml
| Supply Bearch S Always Display =il

Figure 4.30 CTM Explanation Profile

The explanation tool can be maintained in SAP SCM system using the SAP APO
Transaction /SAPAPO/CTMEXPL or using the SAP Easy Access menu path ADVANCED
PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCHING * ENVI-
RONMENT *+ EXPLANATION PROFILE.

In the explanation profile, you can define a subset of location products for which
explanation information must be generated. This is very useful when a large num-
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ber of demands are planned in the CTM profile. Generating the explanation for all
of the demands can have a negative impact on the overall performance. Using the
Explained Demands for Each Location Product option, you can select the number
of demands for a given product location that will be selected for explanation.

The Search Path option can be used either to generate the complete supply tree
for the demand or to display only the last step of the supply tree that caused the
demand to be unfilled. Existing supplies are used for demand fulfillment as the
first search sequence for both the independent and dependent demand. Using the
Supply Search option, you can select whether the supply search is displayed for all
of the search nodes. Due to performance reasons, it's recommended to select Only
Display as Single Procurement Option.

You can also reduce the possible information messages and warning messages
in the explanation profile. The warning messages (see Figure 4.31) are used for
explaining the planning results when the demand fulfillment is either late or not
fulfilled at all.

Display [Message Text 1
Resource &3: No dispatching possible with duration &1 f capacity reqmt &2
Aclivity &2 f Mode &1 cannot be scheduled

Resource &3: Dispatch not possible fram &1 10 &2

Mo stock found

Procurement alternative excluded: &1

Souree of supply validity starts after demand date &1

Demand quantity &1 falls helow minimum lot size &2 of source of supply
Fell short of minimum consumption: Aclivity &1/ mode &2/ resource &3
Fell short of minimum consumption: Activity &1 / product &2 f location &3
Fell short of minimum duration: Activity &1 {mode &2

Mo source of supply found in subcontractor

Praduct explosion for component requirements is not allowed

Source of supply cannot be used In farecast segment

Source of supply generates cyclical praduct explosion

Empty scheduling interval: No scheduling after &1 or befare 82

HEEE R R EEERE R EEEE

Figure 4.31 CTM N\essagés Used for Demand Explanation Log Generation

To enable CTM demand explanation, you have to assign the explanation profile to
the CTM profile using the Explanation Profile field available under the Technical
Settings of the CTM profile. After the planning run, the explanation data can be
displayed from the CTM application log as shown in Figure 4.32.
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Figure 4.32  Starting Explanation Results from the

CTM Application Log

The SC Model shown in Figure 4.33, is the basis for the next section. CTM will
generate the explanation for the complete supply chain network and logs any con-
straints that can't be satisfied causing the demand to be unfilled or delayed.

The explanation results are displayed with the demand list that was selected for
explanation. Each demand contains the following attributes:

> Original demand quantity
> On-time supply quantity
> Delayed supply quantity
> Number of delay days
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Figure 4.33 CTM Model for Explanation Tool
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Figure 4.34 shows the explanation results for the planning scenario where the
CTM engine fails to find an in-time solution due to the production horizon for one
of the components required for the finished product. The last node of the expla-
nation tree indicates that the order can't be scheduled in time due to the produc-
tion horizon using the yellow triangle. The rest of the supply chain displays green
squares where no constraints are detected.
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Figure 4.34 CTM Explanation for the Demand Fail Due to Production Harizon

Figure 4.35 shows the explanation results for the planning scenario where the
CTM engine fails to find an in-time solution due to the capacity constraint for the
production resource. The message displays the activity, mode, and the bottleneck
resource that resulted in the finished product demand to be fulfilled late or not be
fulfilled at all.
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Figure 4.35 CTM Explanation for the Demand Fail Due to Resource Capacity
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4.9 CTM Planning Result Indicators

Result indicators in CTM are aggregated measured values that provide meaningful
information about the result of a CTM planning run. You can display the following
result indicators in the CTM application log:

> Demand fulfillment per location product and demand type. The system dis-
plays the quantity per demand that was on time, the quantity that was delayed,
and the shortage.

> Sources of supply used per location product.
> Resource utilization.

The result indicators in the CTM application log can be enabled using the CTM
profile parameters as shown in Figure 4.36.
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Figure 4.36 CTM Profile Settings for Result Indicators

Figure 4.37 shows the solution indicators for the SOS used in the CTM planning
run. The solution indicators provide the aggregate view of the total quantity that
was fulfilled using the particular SOS. You can have in-house production, transport
lane, external procurement, and supplies as possible SOS.
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Flgure 4.37 CTM Result Indicator for SOS Used for Planning
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The solution results of the CTM planning run for total demand fulfillment can be used
in user-defined reports using SAP NetWeaver Business Intelligence (SAP NetWeaver
BI) using the DataSource APO_SDM_INDC_DEMSAT (see Figure 4.38).
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Figure 4.38 DataSource of Results Indicator for CTM Demand Fulfillment

410 Common Scheduling Issues with CTM Planning

As described in detail in the earlier chapters, CTM planning is a heuristics-based,
multilevel, finite-capacity planning algorithm. CTM uses a top-down planning
approach for each demand selected for planning and uses a local search strategy
for SOS selection. Due to 'the inherent nature of the planning algorithm, CTM
planning can generate infeasible and undesired plans for certain SC Models. These
limitations must be carefully evaluated because they can severely impact the suc-
cess of any CTM project. Some of these limitations in CTM scheduling logic can
be addressed using special modeling techniques.

4104  CTM Planning with Multilevel Fixed Lot Sizes

CTM planning with fixed lot sizes can generate highly infeasible supply plans
when a fixed lot size is used at multiple levels of the supply chain network and
BOM. This issue commonly occurs in the backward scheduling mode. As shown
in Figure 4.39, the finished product has a net demand of 300 units. A fixed lot size
of 100 is used for the finished product and a fixed lot size of 500 is used for the
assembly or components used for the finished product. In the backward schedul-
ing mode, CTM will create the first planned order for the finished product in the
closest bucket to the demand date. Because CTM uses multilevel planning logic,
the dependent requirements generated for the finished products are also planned.
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The dependent requirement of -100 units is fulfilled using the planned order of
500 units (due to fixed lot size) for the assembly, which creates an excess supply
of 400 units. This partial solution is saved internally by the CTM engine, and the
remaining quantity (for the finished product) of 200 units is planned again. CTM
will again create the planned order of 100 units for the finished product.

4
R1 | | 100 V"mo 100 | | S
- Dependent
R2 [ 500 500 500 Demand 2 = 100
Y Product A o = %
Finished Product with Fixed Lot of 100
v Product B
B Resource Break Component with Min Lot;of 500

Figure 4.39 CTM Fixed Lot Size Planning Issue

The dependent requirement of -100 units can't use the excess supply because the
supply is available much later than the dependent requirement time. To fulfill the
dependent requirement for the assembly, CTM will create a new planned order
of 500 units for the assembly. The same phenomenon occurs for the third lot of
planned orders created for the finished product. As a result, 1,200 units of excess
supply for the assembly are created. Even though the excess supply is used for the
successive demands, due to the storage capacity limitation, the plan is highly unde-
sirable. Additionally, if the planned order for assembly is scheduled on a resource
that is also used for other assemblies, then this can result in unfulfilled demands
for all successive demands. Consequently, the use of fixed lot sizes in CTM plan-
ning must be carefully evaluated.

In infinite planning mode, you can address this limitation using individual CTM
planning steps at each of the planning levels (Jow-level code). You can create a
new CTM profile to select and plan for the product with the fixed lot size. This
CTM profile can be executed after the normal planning run where all of the depen-
dent requirements are generated. The dependent requirements are planned with
a material requirement date to sort the demands according to the demand date.
The excess orders are deleted and planned again for each level of the supply chain
network. Using this method, you can correct the material and resource consump-
tion, but any constraints at the component level aren't propagated to the finished
product demands.
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410.2 CTM Planning with Local Search Strategy

CTM planning uses a search strategy to select the SOS using predefined rules. The
search strategy is applied locally at each level of the supply chain network. As a
result, it isn't possible to define global source selection rules in CTM planning. This
can generate the supply plan that isn't cost optimal and can lead to early build of
the supply plan. As shown in Figure 4.40, there are two production alternatives
with priority 1 and 2. With CTM backward scheduling mode, CTM will use the
production alternative with the highest priority and schedule the order between
the planning start and the demand date. The production alternative with lower
priority is only selected after the higher priority alternative can no longer be used
due to capacity constraints. This would generate the supply plan that starts much
earlier than desired. The CTM planning won't use the lower priority alternative if
an in-time solution can be generated using a higher priority alternative.

Demand

CTM Planning Mode

Backward scheduling

PRIORITY 2

Demand

Not supported.with CTM

Backward seheduling

R, Resource R2
| = PRIORITY 2

Figure 4.40 CTM Planning with Alternative Sources Across Locations

Additionally, if there are two production locations, and each location has a higher
priority PPM/PDS, then CTM won't apply the SOS search across the locations. As
described earlier, the CTM search strategy is applied locally at each node of the
supply chain. As a result, CTM will use the lower priority PPM at a location when
a higher priority PPM is available in alternative locations.

4.10.3 Bucket Planning with Fixed Lot Size and Resource
Underutilization

SNP bucket resources are defined with a daily capacity profile. Available capacities
for the bucket resources are always stored in the SAP liveCache using a daily grid
definition that starts at 00:00:00 and ends at 24:00:00. During CTM planning, SNP
activities must be scheduled so that the start of the activity is always at the start of
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the resource grid or capacity bucket. For CTM finite planning in SNP bucket mode,
the net capacity requirement for each day (or bucket) must not exceed the required
capacity requirement for the activity. SNP activities in CTM are scheduled with
fixed duration, and cross-period activities aren't supported in CTM planning. As a
result, when planning in the SNP mode using fixed lot sizes, bucket resources can
be underutilized. For example, as shown in Figure 4.41, the demand of 480 units
must be planned on a resource with a maximum available capacity of 100/Day or
500/Week. The product also has a fixed lot size of 60 units. CTM planning will
schedule the first planned order of 60 units consuming a capacity of 60 units. The
remaining 40 units of resource capacity can't be used for scheduling another order
with a fixed lot size of 60 units. CTM schedules the order in the second or earlier
bucket. Due to this scheduling logic, CTM can only create five planned orders of
60 units each for a given week resulting in only 60% of resource utilization. When
planning with lot-for-lot specification for the products, CTM can schedule the
orders considering all of the available capacities.

1. Scheduling with Daily Resource Grid w Demand {-480)

Planned Orders { 60 | | 60 | I 60 I Iil 60
ESB",”\R?EE;( B 00 Jwo  Jwo [0 100 [EEE]

I Resource Utilization = 60% |

2. Scheduling with Weekly Resource Grid

I:_' Demand (- 480)

Fixed Lot = 60

Planned Orders

Resource 100 |
500/ Week

| Resource Utilization = 96% |

Figure 4.41 CTM Scheduling with Weekly and Daily Resource Capacity Profiles for SNP Bucket
Resources
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To avoid resource underutilization, you can plan for the resources in larger buckets
instead of daily bucket sizes. In the resource master using the Capacity Profile defi-
nition, you can define the resource capacity using weekly, quarterly, or monthly
buckets (see Figure 4.42).
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Figure 4.4z Define Weekly Bucket Resource Profile

Weekly capacity profile is used for CTM order scheduling. The SNP activities must
always be scheduled at the start of the resource capacity definition. All of the SNP
orders are created as shown in Figure 4.43. Each order is aligned with the start
time of the weekly bucket definition. CTM planning will now consider the total
weekly capacity instead of the daily capacity for order scheduling. The overall
resource utilization is considerably improved when a weekly capacity profile is
used for CTM planning. On the other hand, when using CTM for multilevel plan-
ning, the material requirement dates can be impacted due to a weekly or monthly
resource capacity profile. The overall production lead time for the finished product
will be significantly higher due to the weekly resource capacity profile. As shown
in Figure 4.43, the order can only be scheduled at the start of the bucket using the
weekly capacity profile. As a result, for two levels of the BOM, the overall produc-
tion times increased from two days to two weeks.

To avoid the long production times due to the weekly resource capacities, you
‘define an additional SNP dummy activity to the SNP PPM/PDS without any
resource. All of the input and output components are assigned to the dummy
activity. As a result, all of the SNP activities are now scheduled in the same weekly
bucket as long as the first level of production has the longest production time.
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N EEEEE  EEEEE]Y

Weelcly Resource Profile

Figure 4.43 AMultilevel Planning Issues with Weekly Resource Capacities

410.4 Fair Share Planning with CTM

CTM planning is based on prioritized demands. Each demand selected for CTM
planning gets a unique sequence number after demand prioritization. All of the
demands selected for CTM planning are planned in a predefined sequence. The
available supplies and resource capacity is allocated to the demands in the sequence
of demand priority. The first demand in the demand list can consume all of the
constrained resource capacity and supply. For example, if two products have the
same material priority, then the demand prioritization doesn't assign a unique pri-
ority to the demands. As a result, the first demand that is selected for planning can
consume all of the available resource capacity and supply. CTM planning doesn't
ensure fair share distribution of resource capacity and supply to the demands for
products with the same priority, as illustrated in Figure 4.44. The three demands
for products A, B, and C are planned in sequence even though the material priority
is identical. The constrained resource capacity of 200 units is only allocated to the
first two demands for A and B products. The third demand for product C can't be
satisfied because all of the available capacities are already allocated.

A{-100) B (-100) C(-100)

\ Demand Backlog

vesource [ T T T T T [ [ [T
A (+100)
B (+100) l

Figure 4.44 Demand Backlog Created Due to Sequential Demand Planning in CTM
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To achieve fair share distribution in CTM planning, you can release the forecast
from DP into separate demand streams. Each demand stream represents a smaller
proportion of the original demand quantity and is assigned a different ATP cat-

egory (see Figure 4.45).

A (-100) B {-100} C{-100)

7 ] [ FA
Forecast Release <

A(-50) A(-50) B(-50) B(-50) C(-50) C(-50)

¢ ole olle]

3

Resource .I _ l
B (+50)

C (+50) }
l A (+50)

Figure 4.45 Fair Share Supply and Resource Allocation with CTM

Because each forecast demand is now identified using a different ATP category,
you can use ATP category (ATPCAT) as the demand prioritization sequence in the
CTM profile. As a result, the demands are prioritized and planned in such a way
that the resources and supplies are allocated to the partial demand quantities. In
Figure 4.45, all of the demands with ATP category ZA are planned before demands
with category ZB. This modeling approach can be used to achieve fair share plan-
ning in CTM. On the other hand, you must understand the following limitations
to use this modeling approach:

> The demand split model uses static calculation of the fair share quantities with-
out considering any capacity or material constraints. 2
> Demand split can only be achieved for forecast orders. When planning with the
make to order (MTO) scenario, the sales orders can't be split into smaller quan-
tities using custom ATP categories.

> When planning with smaller demand quantities, the fair share rule can be vio-
lated due to minimum or fixed lot sizes.
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> SOS selected using minimum lot size can result in demand backlog. For exam-
ple, if PPM/PDS has a minimum lot size restriction, then the smaller demand
quantity can't be fulfilled using PPM/PDS.

> Safety stock requirements planned in CTM using virtual demands can't be
planned using this fair share model. The virtual demands are generated by CTM
during planning and hence can't be split using the fair share requirements.

411  Summary

This chapter explained the rules used by the CTM planning engine to select the
appropriate SOS to generate the supply plan for a given demand. The CTM plan-
ning algorithm uses a finite heuristics-based planning method to generate a con-
strained and feasible supply plan. The goal of CTM planning is to create an in-time
supply plan that considers all of the procurement alternatives before switching to
the late demand fulfillment. You now understand how to use the CTM explanation
tool to see why the demand can't be satisfied or is satisfied late. Finally, you also
learned about common scheduling issues that are encountered with CTM plan-
ning, and you can identify the different modeling techniques that you can use to
avoid or correct those issues.

In the next chapters, you'll learn about the various supply control functions that
are available in CTM. Safety stock planning and safety days of supply are explained
in detailed.
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Safety stock planning in constrained resource scenarios is a complex pro-
cess. You'll learn different safety stock scenarios that can be planned using
different CTM planning modes. This chapter will also introduce you to new
CTM functions available in SAP SCM 5.1 release.

5  Supply Control with CTM Planning

Supply control or safety stock planning is required to manage the uncertainties in
the supply chain. Safety stock planning is an integral part of the supply planning
process, which is used to determine the optimal safety stock quantity and safety
stock location. The optimal deployment of the stock is crucial for any business.

As the supply chain becomes complex, so do the factors that can influence the
safety stock planning in the supply chain. When managing hundreds of products
distributed across several locations in the enterprise, you should have an optimal
safety stock to avoid excess stock at each level of the supply chain. Although it's
required to maximize the service level requirements by planning for sufficient
safety stock at all levels of the supply chain, having such a strategy isn't feasible
from the cost perspective. The goal of multilevel safety stock planning is to meet
the end user customer service levels with optimal stock in various locations of the
supply chain. By using the safety stock planning methods available in SAP SCM,
you can create optimal safety stock.

Standard and extended safety stock planning methods are available in SAP SCM.
Using standard methods, it's possible to define the safety stock quantity and loca-
tion based on the planner's experience or using third-party inventory optimiza-
tion tools. Extended safety stock planning methods in SAP SCM are available to
calculate the optimal safety stock for a given service level using alpha and beta
service level methods.

Safety stock planning in CTM is available for the standard safety stock methods.
CTM generates the constrained supply plan using the safety stock requirements
maintained for the products. The extended safety stock methods aren't supported
in CTM planning. Safety stock planning in CTM can be used to create the supply
plan based on the required safety stock (SS) or using the safety days of supply
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(SDS) to create the supply plan for future requirements. Additionally, using the
supply distribution (SD) function in CTM, it's possible to deploy excess stock in
the next level of the supply chain using the outbound quota values. Supply control
for the dependent requirements can be achieved using the Maximum Earliness
parameter in CTM planning. In the SC Model where the storage of products isn't
desired at the production plant, CTM planning offers functionality to store the
products at the distribution location instead. With SAP SCM 5.1, you can build a
supply for a given product location based on the minimum build (MB) require-
ments. This is useful in scenarios where special contractual agreements exist for
the subcontractors.

The standard SS planning methods that are available in SAP SCM are defined indi-
vidually for each product location in the product master as shown in Figure 5.1.
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Figure 51 Safety Stock Planning Methods

The following SS methods are available in SAP SCM:
> SB
Safety Stock from Location Product Master

> MB
Safety Stock (Time-Based Maintenance)

> 52
Safety Days' Supply from Location Product Master
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> MZ
Safety Days' Supply (Time-Based Maintenance)
> SM
Max. of Safety Stock and Safety Days' Supply from Location Product Master
> MM
Maximum from MB and MZ (Time-Based Maintenance)
It's important for you to understand the key difference between CTM planning
and other planning tools in SAP APO for the S5 methods SM and MM. For CTM

planning using the SM and MM methods, both the SS and SDS values are used
instead of the maximum of the SS and SDS.

For the constant safety stock (SS) and Safety Days of Supply(SDS) methods (SB,
SZ, SM), the SS values are maintained in the product master using the Safety Stock
and the Safety Days Supply fields under the Lot Size tab of the product master. The
SS value is maintained in the base unit of measure (UOM) of the product. SDS is
maintained as the number of days and must be maintained in multiples of days.

The SS methods that are available in CTM planning are shown in Table 5.1.

[Safety StockiMethods | Go
Safety Stock SB

Safety Days of Supply sz Mz
Both SS and SDS SM MM

Table 51 Safety Stock Methods Available in CTM Planning

When planning with SS methods MB, MZ, and MM, time-phased SS and SDS val-
ues can be maintained for CTM planning using the time series key figure of the
SNP planning area (see Figure 5.2).
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Figure 5.2 Time-Phased Safety Stock and Safety Days of Supply
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The SNP key figure used for maintaining the time-phased values must be made
available for CTM planning using the customization Make SNP Key Figure Avail-
able as shown in Figure 5.3. The customization setting can be accessed using IMG
* ADVANCED PLANNING AND OPTIMIZATION * SUPPLY CHAIN PLANNING * MULTILEVEL
SUPPLY AND DEMAND MATCHING * CAPABLE TO MATCH * MAKE SNP Key FIGURE
AVAILABLE.

The key figure functions 11 and 12 are available to define the key figure used for
§§ and sDS. The planning object 9AMALO must be used for the SNP planning
area that you want to use for CTM planning. If you maintain multiple key figures
for the same function, then CTM will use the first key figure for time-phased data
selection. The planning area that can be used for CTM planning can be defined
in the CTM global customization under the ATP Categories tab. It's also possible
to define a CTM profile-specific planning area under the Technical Settings tab of
the CTM profile. In this case, CTM the profile-specific planning area is used for
key figure selection before using the planning area maintained in the CTM global
customization.

9ABNPO2 9AMALD  |9APSUBZU 24 Product substitution: Receg
9ASNE02 _ |[9AMALD  SAFTY 13 Haximum earliness |
~ |oasnipos {9AMALD  [ASAFETY 12 Bafety stock [}
| Jonsnpos GAHALD  [8ASVTTY i1 Safety days' supply 3]
{ - i afety day Supply T
12 Bafely slock
i — 13 Maximum earliness

Figure 5.3 Make SNP Key Figure Available for CTM

When using the SNP time series key figure, the key figure values are selected based
on the storage bucket profile of the planning area. The time bucket profile used
in the planning view isn't used for data selection. If you plan to use time buckets
that are different from the storage buckets, you must use the No Disaggregation
function for the key figure to ensure that the SS and SDS values are $elected for
CTM planning with the appropriate time buckets.

Using the CTM master data check function, you can validate the time-phased key
figure values used for CTM planning as shown in Figure 5.4. This is a very use-
ful function where you can check whether all of the appropriate customization is
made to make the SNP key figure values available for CTM planning.
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Figure 5.4 CTM Master Data Check for Time- Phased Safety Stock Values

After you've made the appropriate selection of the SS planning methods and the
relevant SS and SDS values, the CTM planning run will generate the supply plan
to fulfill SS and SDS. In the next sections, we'll take a detailed look at planning for
SS and SDS in CTM.

54  CTM Planning for Safety Stock Quantity

CTM planning with SS quantity is performed for the SS methods SB, MB, SM, and
MM. SS planning with SS quantity is enabled in CTM by using the Build Up Safety
Stock setting, which is available under the Supply tab of the CTM profile.

SS planning in CTM can be executed with the following methods:

> Constant SS planning with SAP liveCache demands
» Constant SS planning with CTM virtual demands

» Time-phased SS planning with CTM virtual demands

For planning with the constant SS requirement,' it's possible to create SS require-
ments persistency in the SAP liveCache. These demands can be planned along with
the normal demands (forecast, sales orders, etc.) in CTM planning.

Alternatively, SS requirements can be planned in CTM using virtual demands. CTM
planning for SS quantity uses a unique method to determine the SS requirements.
With finite planning in CTM, the supply plan is created while considering the
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resource capacity constraints. Due to capacity constraints, the supplies are created
per the available capacity rather than the requirement date,

After the normal demands are planned in CTM, the net SS requirement for each
product location is calculated based on the available inventory. The net 55 require-
ment for each product is translated into SS virtual demands that have the same
attributes as other CTM demands. The virtual demands are planned by the CTM
engine as regular demands using the same search sequence and SOS selection rules
as normal demands. The SS virtual demands are only generated during the CTM
planning run and aren't persistently saved in SAP liveCache.

Because the SS requirement using virtual demands doesn't exist in SAP liveCache, it
isn't possible to create fixed pegging for the SS requirements. The virtual demands
for SS requirements represent only the required SS quantity and the date. The sup-
ply plan generated for the SS virtual demands is created considering the capacity
and material constraint. When planning in infinite capacity mode, the supply plan
is created according to the SS requirements. For finite planning, the supply plan for
the SS virtual demands can be created earlier or later than the requirement date.

Using the virtual demand attributes and other planning parameters in the CTM
profile, it's possible to control the allowed earliness and lateness for the supply
plan of virtual demands. To plan for reducing time-phased SS values, the CTM
interval planning method is used. The interval planning method can be used to
control fluctuations in the SS requirements more accurately. In this method, the
complete planning horizon is planned with smaller intervals, thus providing more
accuracy and control of the SS variations.

Depending on the accuracy and the granularity of the SS builds, the intervals can
be defined as daily, weekly, monthly, quarterly, or yearly using the CTM time
stream. Using the SAP APO time stream, you have the option to define the inter-
vals with more flexible start and end times. The main disadvantage with interval
planning is the performance of the CTM planning run. Because the CTM planning
is executed multiple times for each planning interval, the overall runtime can be
very poor based on the number of intervals selected for planning. You have to
carefully select and compare the accuracy of the SS planning result with respect to
the overall runtime requirements for the CTM planning run.
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511  Safety Stock Requirement in SAP liveCache

To create constant SS requirements in liveCache, the planning version must be
set with the Consider Safety Stock Requirements in SAP liveCache parameter as
shown in Figure 5.5.
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113 ConS|der Safety Siock Requirements in SAP liveCache

F:gure 5.5 Create 55 Requirement in SAP liveCache

The SS requirement can be created using the PP-Heuristics algorithm /SAPAPO/
HEU_PLAN_SAFETY_STOCK, which is part of the standard SAP SCM system. Using
this heuristics algorithm, the SS requirement is created in SAP liveCache with
ATP category SR. This SS demand can be planned with CTM normal demands
and can be used for demand prioritization along with the normal demands. The
planning method doesn't consider the open inventory and always creates the SS
demand on the current day. The time-phased SS values can be used to create the
$S demands in SAP liveCache. Consequently, the SS method MB isn't supported
for this method.

512 Safety Stock Requirements as Virtual Demands in CTM

The CTM SS calculation algorithm uses the open supplies and SS requirements to
generate the virtual demands. CTM checks the complete planning horizon for any
SS backlogs and creates a virtual demand to fulfill the SS backlog. The SS backlogs
are checked for a minimum duration of one day. The virtual demands have the
same attributes as normal demands. By default, CTM calculates the early produc-
tion and late demand frame (LDF) attributes of the virtual demand to avoid any
early or late build of the SS supplies.

163




5 l Supply Control with CTM Planning

As shown in Figure 5.6, you can use the Early Fulfillment and Late Fulfillment
parameters in the CTM profile to define the user-specific early and late demand
frame. This is useful in constraint planning scenarios to allow a larger time frame
for S5 supply creation without causing SS backlogs. All of the remaining attributes
are selected from the global customization or the product master, similar to the
normal demands.
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Late Fulfilimant
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e

Figure 5.6 CTM Safety‘Stock Demand Attributes

Unlike the normal demands that exist in SAP liveCache, the SS virtual demands
in CTM are calculated during the CTM run. As a result, it isn't possible to use the
demand simulation function to check the $S virtual demands before the CTM
planning run. After the CTM planning run, the SS virtual demands calculated by
CTM for planning can be checked in the demand simulation list, as you can see
in Figure 5.7.
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Figure 5.7 CTM Safety Stock Virtual Demand Attributes

> Demand aggregation of SS virtual demand aggregation isn't enabled by default
even if you use the aggregation function in the CTM profile. The SS virtual
demand in CTM is created by considering the daily net inventory levels. If you
want to aggregate the SS virtual demand to the buckets larger than one day, you
can use the planning parameter SRCAT_AGGREGATION with Valuel = X, The
SS virtual demand is created in CTM with the ATP category SR. In the demand
aggregation setting, you can include the SR category. As a result, CTM aggre-
gates the SS virtual demands per the required time buckets.
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Note A e A, :
See SAP Note 1007721 for more details about the usage of the planning parameter
SRCAT_AGGREGATION. :

> Demand prioritization of SS virtual demand is possible with CTM planning. The
SS demands are prioritized using the prioritization sequence maintained in the
Demand tab of the CTM profile. The user exit APOBO020 available for the nor-
mal demands is also called for the SS demands.

> Fixed pegging for the SS virtual demand can't be created in CTM planning
because the demand isn't persistently created in SAP liveCache. This is valid
only for the finished product demand or the planning level where SS is planned.
The dependent requirements and the receipts created for the dependent require-
ments can be fixed pegged in CTM planning.

513 Safety Stock Virtual Demand Generation in CTM

SS virtual demand is generated for the SS method with constant SS (SB) and time-
phased SS (MB). The planning sequence and generation of the virtual demand for
SS requirements can use either the two-phase or single-phase SS method, as shown

in Figure 5.8.
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Figure 5.8 Two-Phase and Single-Phase CTM Safety Stock Planning Modes
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Two-phase SS planning in CTM is the default method in which the SS virtual
demands are generated and planned after all of the normal demands are planned.
The $S virtual demand planning is similar to the normal demand planning in
which a completely new CTM planning run is executed with all of the planning
steps such as order selection, demand aggregation, demand prioritization, and
CTM planning. In this mode, the SS virtual demand is planned after all of the nor-
mal demands, and as a result, the SS demands can be backlogged due to material
and resource constraints.

To plan the normal demands and SS demands together with the same priority, you
can use the single-phase planning mode. Using this mode, CTM combines the nor-
mal demands and SS virtual demands in the daily bucket and plan as one virtual
demand. The main advantage of this single-phase mode is that the SS demand in
the near horizon has much higher priority over the normal demands that are far
out in the future.

On the other hand, because the normal demand and SS demand are planned as
a combined virtual demand, fixed pegging can't be created even for the normal
demands that exist in SAP liveCache. Additionally, the SS demand Early Fulfillment
and Late Fulfillment attributes are applied to the combined SS virtual demand. As
a result, it isn't possible to define different LDF and early fulfillment parameters
for the normal and SS virtual demand.

The single-phase SS planning can be activated in the CTM profile using the Do Not
Plan Demands and Consider Supply Shortage settings. Using these two options,
CTM doesn't plan the normal demands. CTM executes S$ planning while consid-
ering the supply shortage due to normal demands. The normal demands are com-
bined with the SS requirements to generate a combined SS virtual demand,

Until SAP SCM 4.1, single-phase SS planning is enabled in the CTM planning run
using the planning parameter SSTOCK_MODE with Value1 = X and Value2 = X,

The main advantages and disadvantages for the constant and time-phased SS
method using the single-phase and two-phase SS planning mode are discussed in
detail in the next section.

Constant Safety Stock Planning (SB)

With the two-phase SS planning method, CTM provides very good results for the
constant S§ method. In this mode, the normal demands are planned in the first
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CTM run. Based on the net demand and supply generated for the normal run, SS
virtual demands are generated and planned in the second CTM run. As you can
see in Figure 5.9, in the two-phase method, CTM generates the SS virtual demands
after planning the normal demands. Run 0001 indicates the CTM run executed
for the normal demands, and Run 0002 indicates the CTM run executed for the
SS virtual demands. The demand list for the SS virtual demands must be used to
check the demand date and demand attributes that were used for planning. For the
constant SS, the SS calculation is performed from the planning start date without
considering any firmed horizon (production, transport, etc). As a result, the supply
plan generation for the SS virtual demands can fail. It's important, therefore, to
adjust the SS virtual demand attributes using the Early Fulfillment and Late Fulfill-
ment parameters available under the Supply tab of the CTM profile.
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Figure 5.9 Constant S5 planning with the Two-Phase Method

It's also possible to use the single-phase method for planning constant SS. For
unconstrained or infinite planning with CTM, both the single-phase and two-phase
method will generate a similar supply plan. For the single-phase mode, the SS
virtual demands in the near horizon are prioritized over the normal demands in
the later time buckets. The normal demands and SS demands are combined in
the single-phase method, thus allocating resources and supplies to the combined
virtual demand.
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Figure 510 Constant SS Planning with the Single-Phase Method

When demand prioritization is based on the demand date (MBDAT), then the S§
demands in the current time bucket are prioritized over the normal demands in
the later time buckets. As shown in Figure 5.10, with the single-phase method, the
CTM run for the normal demands isn't executed. The normal demands are com-
bined with the SS virtual demands in Run 0002. The SS requirement of 50 units
is combined with the normal demand of 300 units on 03.08.2008 and planned
before the normal demands in the later buckets. This is useful in constrained plan-
ning scenarios where SS demands in the near future have higher priority over
the normal forecast orders in the later buckets. It's imperative that in the uncon-
 strained planning mode, the demand prioritization sequence is inconsequential.

Time-Phased Safety Stock (MB) Planning

Planning for time-phased SS in CTM can be done with both the two-phase and
single-phase modes. When the time phased SS is increasing over time, both the
planning methods generate accurate supply plans. Time varying or reducing SS
planning in CTM with the two-phase method suffers from serious limitations.
These limitations must be clearly understood before using the two-phase method
for products with reducing SS requirements.
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In the two-phase method, the SS virtual demands are calculated starting from
the planning start until the planning end time frame. The calculated SS virtual
demands are planned after all of the normal demands are planned and the supply
plan is created. The virtual demand for the larger SS in the near horizon generates
the supply plan. The SS generated for the initial buckets isn't reduced or consumed
in the later buckets because all of the normal demands are already planned, and
the supply plan is firmed in SAP liveCache. As a result, the two-phase SS planning
method creates excess stock for all of the future buckets when the SS requirement
is reducing over time, as shown in Figure 5.11.
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Figure 511 Time-Phased Reducing 5S Planning with the Two-Phased Method

In the two-phase method, the normal demands are planned in Run 0001, and the
supply plan is generated to fulfill the normal demands. In the second run for SS
virtual demand planning in Run 0002, the SS virtual demands are generated from
the planning start until the planning end. The SS requirements over the planning
period are reducing with values 100, 80, 50, and 20. Because the SS requirement
creation starts from the planning start, CTM creates the SS virtual demand of 100
at the planning start time. The planning run generates the corresponding supply
of 100 units. Because there are no open normal demands, the stock on hand of
100 remains until the planning end, causing an oversupply in all of the later buck-
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ets where the SS requirement is less than the initial bucket. This is a very serious
limitation of using the two-phase SS method in CTM for planning reducing SS
requirements.

Planning with the single-phase method for reducing SS requirements is a better
approach. With the single-phase method, the normal demands aren't planned but
instead are combined with the $S virtual demands. In this mode, CTM generates
the net demand to avoid any excess supply in the future buckets (Figure 5.12). In
contrast to the two-phase planning method, during planning with the single-phase
method, the net SS virtual demands are calculated from planning end to planning
start time frame. This method is used to detect any oversupply situations in the
later time buckets. The excess supplies aren't created for the later buckets, how-
ever, so undersupply can result for some initial time buckets depending on the s
values and forecast values,
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Figure 512 Time-Phased Reducing Safety Stock Planning with the Single-Phase Methad

Products with some seasonal demand patterns can have time-varying SS require-
ments. Due to the seasonal demands, some time buckets could have very high
SS, whereas the remaining time buckets could have very limited SS requirements.
In such scenarios, planning with single-phase SS planning can cause backlogs in
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some time buckets. This is to ensure that no oversupply is created in the buckets
where the SS requirement is very low. This is required for products that have very
high production or storage costs. As shown in Figure 5.13, the product BP_CYC
has a time-varying SS requirement of 300, 50, 100, and 25. With the single-phase
method, the objective is to avoid any oversupply and to fulfill the SS requirement
as much as possible. As a result, CTM will generate the virtual demands to avoid
oversupply in buckets (CW32 and CW34) with an SS requirement of 50 and 25.
This will lead to an undersupply in buckets with an SS requirement of 300 and 100
in buckets (CW31 and CW33).
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Figure 513 Supply Backlogs Created During Time-Varying Safety Stock Planning with the Single-
Phase Method

The two-phase SS method is useful in this scenario where the SS build is required
even though it causes excess supply in some time buckets. When using the two-
phase method as the SS, virtual demand is generated from the planning start until
the planning end. CTM will generate the virtual demands to avoid any undersup-
ply. As shown in Figure 5.14, CTM will meet the SS requirement in CW31 but will
cause oversupply in the rest of the buckets.
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Figure 514 Excess Supply Created During Time Varying SS Planning with Two Phase Method

To plan for the time-phased reducing and time-varying SS more accurately, the
interval planning method can be used in CTM SS planning.

514  Interval Planning with CTM for Reducing Time-Phased Safety
Stock

Interval planning is the most optimal SS planning method in CTM for reducing
time-phased SS. Interval planning in CTM can be enabled by using the Interval
Planning option (see Figure 5.15) in the Special Strategies tab of the CTM profile.
The interval is defined with the CTM time stream using the SAP Easy Access menu
ADVANCED PLANNING AND OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCH-
ING * ENVIRONMENT * CURRENT SETTINGS * MAINTAIN CTM PLANNING CALENDAR.

In the interval planning method of 55 plaﬁning for time-phased reducing 55, CTM
planning is executed for each interval starting from the planning start time of the
planning horizon. By default, the interval planning method is used with two-phase
CTM SS planning; that is, CTM the two-phase method is executed for each inter-
val until all of the intervals are planned sequentially. As a result, the SS build for
the current interval is used for the normal demands of the succeeding intervals.
In other words, the normal demands in the current interval can consume the SS
build in the previous intervals.
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Figure 515 CTM Interval Planning Method for Time-Phased 55 Planning

As shown in Figure 5.16, the complete CTM planning run is executed for each
interval. When using the two-phase method for interval planning, the first run
is used for planning the normal demands of the interval. CTM selects all of the
demands inside the current interval and all supplies in the complete planning
horizon. Although the demand selection is restricted by the interval duration, the
supply creation is only limited by the complete planning horizon. Similarly, the
supply consumption is also limited by the planning horizon.
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Figure 546 CTM Interval Planning for Reducing Safety Stock Values

After the normal demands of the current interval are planned, the §S planning of
the current interval is started. The SS virtual demands selection is limited by the
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planning start and the interval end time. This is required to detect any backlogs
that m might have been created by the planning of the normal demands. Runs 1,
3, 5, and 7 are executed for planning the normal demands, whereas Runs 2, 4, 6,
and 8 are executed for planning SS virtual demands.

As shown in Figure 5.17, both normal and SS virtual demands that are selected
for planning for each interval are displayed in the demand simulation list. Each
planning run for a given interval is identified by the Run number. Each Run num-
ber signifies a complete new CTM run for the given interval and is characterized
by order selection and creation from SAP liveCache, demand prioritization, sup-
ply categorization, and planning. Because CTM uses the two-phase SS planning
method during-interval planning, the first run signifies the planning for normal
demands, and the second run for SS virtual demands.

Interval planning provides very good results for reducing SS using the two-phase
method but at the cost of longer runtimes. Because each interval is planned as a
separate CTM run, the runtimes of the overall CTM planning run for the complete
planning horizon can be increased substantially.
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Figure 517 CTM Interval Planning Results for Reducing Time-Phased SS
With interval planning, only the normal demands are selected for each interval.

Supply consumption and supply creation is restricted by the planning horizon and
not by the planning intervals. As a result, SS virtual demands are recalculated from
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the planning start until the planning end of the current interval. The CTM planning
parameter SSTOCK_INTERVAL can be used to limit the SS virtual demands calcula-
tion with respect to the intervals. As shown in Figure 5.18, the SS run is executed
for the current interval similar to the normal demands planning.

Refer to'SAP Note 1153809 for more deta
+ SSTOCK_INTERVAL, y 5

ils about the usage of the planning parainefér

Careful analysis must be made before using interval planning in CTM. Note that
dynamic pegging can't be used when planning in the interval planning mode
because CTM uses the pegged quantities to generate the SS virtual demands for
each interval. If the supplies created for the SS requirement in the previous interval
are dynamically pegged to any future demands, then CTM would calculate incor-
rect open supply and consequently incorrect SS virtual demands. Dynamic peg-
ging creation can be avoided using the Deactivate Dynamic Pegging setting under
the Demand tab for each product location in the product master. Deactivation of
dynamic pegging for the products can have a negative impact on other planning
tools in SAP SCM, so it must be carefully evaluated. Additionally, the intervals used
in the CTM interval planning are created without any reference to the location time
zone. The intervals are always created with the UTC time zone. As a result, the sup-
ply plan can be created in incorrect time buckets when planning for locations with
non-UTC time zones. Although it's possible to use the single-phase planning method
with interval planning, it's recommended not to combine these two methods.
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Forecast Demands | 300 I 200 I 100 | Lt |
safety Stock f 200 [ 150 | 100 [ 50 |

Runs
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Figure 5148 CTM Interval Planning Using the SSTOCK_INTERVAL Parameter

Table 5.2 provides a summary of the CTM SS planning methods for different SS
requirements.
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Table 5.2 CTM safety Stock Planning Methods for Different Safety Stock Requirements

515 Additional Planning Parameters for CTM SS Planning

By default, CTM SS planning is executed to fulfill the SS requirements for the daily
buckets. The SS virtual demands are created considering the net inventory and SS
requirements for each day. All of the open demands, supplies, and SS requirements
are aggregated on daily buckets to generate the net $S virtual demand at the end
of day. This SS planning method provides the accurate results for the time-phased
PP/DS planning mode.

When planning in the SNP bucket oriented planning mode with planning buckets
greater than one day, this method can generate excess supply. If you use weekly
time buckets for SNP planning in CTM and maintain the weekly SS requirements,
then CTM will check for the net SS requirements for each of the weeks to fulfill the
55 requirements. Any open supplies in the middle or end of the week are ignored
for SS requirement calculation.
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Figure 519 CTM Safety Stock Planning Without the SSTOCK_PERIODS Parametar

As shown in Figure 5.19, §S of 200, 500, 500, 500 is required for the weekly time
buckets. In buckets 1 and 2, firmed supplies of quantity 200 and 100 exists in the
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middle of the week. There are no open demands in these 4 weekly buckets. In the
default SS planning mode, CTM will generate the SS virtual demands to fulfill the
S5 requirement for each day, that is, the SS requirement of day 1 of bucket 1 and
day 1 of bucket 2, ignoring the firmed supplies that are available on day 4 of each
of the weekly buckets. As a result, the net stock on hand for each of the buckets
will be higher than the expected SS requirements for each of the weekly buckets.

Using the CTM planning parameter SSTOCK_PERIODS with Value 1 = X, it's pos-
sible to define the buckets used for net inventory calculation. The buckets are
defined in the CTM planning stream. Depending on the requirement, you can use
weekly, monthly, quarterly, or yearly time buckets. As shown in Figure 5.20, when
using weekly buckets for SS requirement calculation, CTM will generate the SS vir-
tual demand at the end of the weekly bucket instead of the start of day. As a result,
CTM can consider all of the open demands and firmed supplies available in the
given time bucket for the calculation of net inventory. The overall stock on hand
is generated according to the expected SS requirement for each time bucket.

For more details about the SSTOCK_PERIODS parameter, refer to SAP Note 1001921.

Safety Stock I 200 I 500 l 500 | 500 _[
(Weekdy Buckets)
Firmed Supply I 200 | 100 I 0 | 0 I
(Weekly Buckets)
oy sty LI TTICTT oo T TTTITNT T ITIT]
CTM SS Planning result with SSTOCK_PERIODS Parameter —|
55 Plan | 0 l 100 | o ’ 0 |
(Weekly Buckets)

stock On Hand [ 200 | 500 | 500 | 500 [
{Weelkly Buckets)

(Bl Bkt LIt {00 TN T Tooo T TTTTTIT T TTTT]

Figure 5.20 CTM Safety Stock Planning with the SSTOCK_PERIODS Parameter

CTM planning is based on the individual orders in SAP liveCache, unlike SNP
Heuristics where the planning can be executed based on time buckets. As a result,
during SS planning for time varying SS, the existing supply is reserved for fulfilling
the SS requirement of the current bucket. As you can see in Figure 5.21, the initial
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stock of 200 units is reserved for the SS requirement of the first time bucket. When
planning for the normal demands (forecast D1, D2) available in time bucket 3 and
4, the stock (§1) isn't available for planning these demands even though the SS
requirement in bucket 3 and 4 is 0. Because the planning time frame for demands
D1 and D2 is only restricted by the CTM time frame, reserving supply S1 for the
SS requirement ensures that the SS requirement isn't violated in the first bucket.
This can cause a backlog for demands D1 and D2 if no other SOS exists. Using the
Stock is Available setting, you can make the stock or any other firmed supplies
available for planning demands in the future.

I | ' Buppiy Conlral 7

Safety Stack | 200 | 0 I 100 [ 100 I | =1 Build Up Batety Stack
T | [)Spuetty Eary Demand Fulbiiment

i [¥] 8pecify Lats Dumand Fuifilimant
l Do Nat Plan Demands
' Consider Suppty

rmedsuppy 200 [0 lo [o

Forecast | 200 | 0 I 0 | 0 | :

b

Figure 5.21  Reserving Supply for Safety Stock Requirements

5.2 CTM Planning with Safety Days of Supply

CTM SS planning with the safety days of supply (SDS) is possible using the SS
methods SZ (constant SDS) and MZ (time-phased SDS). The methods SM and MM
are also supported when planning for SDS. Advanced SS methods (AT, AS, BT, and
BS) aren’t supported in CTM SS planning. SDS planning is used in CTM to gener-
ate an inventory buffer to plan for the demand variations between the forecasted
and actual demands. Unlike SS planning with SS quantity where additional stock
is planned for managing the demand fluctuations, SDS planning is used to plan
for the safety time for the actual demands. The supply plan is generated by CTM
while considering the SDS requirement for each product. SDS can be planned for
any level of the supply chain.

SDS planning in CTM is enabled using the Consider Safety Days’ Supply setting
under the Supply tab of the CTM profile, as you can see in Figure 5.22.
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SDS planning in CTM can use both the constant SDS with method SB and time-
phased SDS with the MB methods that can be maintained in the product master.
The constant SDS values are maintained using the Safety Day's Supply field under
the Quantity and Date Determination tab of the product master. The time-phased
SDS values are maintained using the time-series key figure as described in the ear-
lier sections and shown in Figure 5.3.

5.21 Safety Lead Time Calculation for Constant SDS

SDS planning in CTM uses the safety lead time (SLT) method. The SDS values are
converted into the SLT, which is represented in seconds. For SDS planning in CTM,
the demand date of the CTM demand is adjusted using SLT.

SDS adjusted demand date = Actual demand date - SLT

SLT is calculated based on the calendar days. The calculated SLT values can be
displayed using the CTM master data check function. CTM will create the supply
plan, which is SLT days ahead of the actual requirement date. The SDS adjusted
demand date is used only for the CTM planning. The original demand date isn't
modified in the SAP liveCache. When SLT is applied for the demand date that is
near the planning start, it's possible that the SDS adjusted demand date lies before
the planning start date. To avoid this situation, SLT is calculated in daily increments
from the planning start date as shown in Figure 5.23. The SDS value of 10 days is
converted to SLT. From the planning start date, the SLT value increases from 0 to
the required value of 10 days. Based on the original demand date, the correspond-
ing SLT interval is selected for adjusting the demand date.
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Figure 5.23 Safety Lead Time Calculation Using Constant 5DS

If the product is maintained with the planned delivery time horizon, then SLT
is calculated from the end of the planned delivery horizon. The incremental SLT
calculation can be switched off for CTM planning using the planning parameter
SSTOCK_TDS with Valuel = X.

For more details about the SSTOCK_TDS parameter, refer to SAP Note 483694,

5.2.2 Safety Lead Time Calculation for Time-Phased SDS

CTM planning for SDS can use the time-phased SDS method MZ. In this method,
the SDS values are maintained in the planning area key figure. The SLT calculation
for the time-phased SDS is different from the SLT calculation for the constant SDS.
For time-phased SDS, the SLT values are calculated for each day for each of the
SDS values. As shown in Figure 5.24, the maximum SLT value is used for the net
SLT selection for that given day. The net SLT selected for planning can be displayed
using the CTM master data check function.

The CTM planning parameter SSTOCK_TDS is also valid for calculating time-phased
SLT values. Using this parameter, SLT is calculated directly using the SDS value of
the given bucket.

180




CTM Planning with Safety Days of Supply | 5.2

[ ]efEoesion [Bncrmanic | E B [EE] 2 [ SR TEE] [HI [ 7 TAn 20 @Locsion |GNeotk |G
SNPPLAH Unit |03.08.2008 |..|05.08.2008 |06.08.2008 |07.08.2008 |08.08.2008 |00.08.2008 |10
@), Total Demand DE ; ?
@, Total Receipls DE
Stock on Hand DE
Supply S8hortage DE i ; T |
Days’ Supply D ] 4 3
iSafely Day's Supply- CTM B ] : Tl qjn 1 T 7
Safety Day's )
Supply | IO |2 173;1 |2 |2 |O |0 I Safety Lead Time
| 0 |
Intermediate
Safety Lead Time EEE
{Days Forward
Coverage) E
112
Net SLT 112
,'_‘_'1 {Max SLT/Bucket) IO | 0 | 1 | 2 | 2 l 3 | 2 | 2 I Calendar Days

Figure 5.24 Safety Lead Time Calculation Using Time-Phased SDS

5.2.3 CTM Scheduling of Demands Using Safety Lead Time

SDS represents the days of forward coverage of the demands. Because CTM plan-
ning is demand driven, the SDS value of the product is converted to SLT, which is
used during the scheduling of the demands. Unlike other demand attributes, SLT
— B isn't demand specific and hence can't be maintained for a specific demand planned
in CTM. Instead, the SLT value is a product-specific parameter that is applied for
all of the demands planned for the given product.

To understand the CTM scheduling for SLT and other available parameters for
SDS, it's important to understand the CTM demand tree structure. Any indepen-
dent or dependent demand that is planned with CTM and is available before the
CTM planning run is referred to as the top demand or primary node. All of the
dependent demands generated during the CTM planning run to fulfill the primary
demand are referred to as secondary demands or secondary nodes of the CTM
demand tree. When scheduling with SLT, both the primary demand and the sec-
ondary demand date is adjusted according to the SLT. As illustrated in Figure 5.25,
using the SLT of 5 days, the primary demand date is adjusted, and the new supply
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is created according to the adjusted date. For the secondary demand, the SLT of 10
days is used to adjust the demand date. The new supply is created 10 days ahead
of the actual required date of the secondary demand.

| Modified Date with SLT |

Independent Demand

SLT =5 Late frame

Planning % Planning
Start End

Madificd Date with SLT m

v

L
4

Figure 5.25 CTM Scheduling with Safety Lead Time

> Intermediate Demand

The primary demands can be fulfilled late when the SDS or the SLT constraint
is applied. As a result, SDS/SLT is applied as a soft constraint for the primary
demand; that is, if the demand isn't fulfilled using the adjusted date for the pri-
mary demand, then the demand is fulfilled late with respect to the adjusted date.
Late demand strategies in the CTM profile are used to fulfill the demand late.

The LDF is calculated with respect to the original demand date of the primary
demand and not the adjusted demand date. For the secondary demands, if no
supply can be found in time for the adjusted demand date then it isn't possible to
fulfill the secondary demand late. As a result, the SDS/SLT constraint is applied as a
hard constraint for the secondary demand; that is, CTM will always try to schedule
the orders to fulfill SLT for the secondary demand. This is the default CTM sched-
uling logic used for the SLT planning for the secondary demands. Thé scheduling
logic for the secondary demands can be adjusted using the CTM Strategy setting
(see Figure 5.26) available under the Supplies tab of the CTM profile. Note that
the Strategy settings are applied only for the secondary demands and not for the
primary demands planned in CTM.
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Figure 5.26 Schedullng Strategy for Secondary Demands Using Safety Lead Tirne

The following optlons are available for the scheduling strategy of secondary
demand using SLT:

> Always consider
In this mode, the primary demand is planned considering the SLT for secondary
demands in both the in-time and late planning mode. If the primary demand
can't be satisfied using the SLT of the secondary demands, then the primary
demand is fulfilled late using the SLT of the secondary demands.

> Consider, if possible

In this mode, the primary demand is planned first by considering the SLT of the
secondary demand. If the demand can't be satisfied in-time, then the SLT for
the secondary demand is ignored. If the primary demand can't be satisfied even
by ignoring the SLT of the secondary demand, then the primary demand is ful-
filled late using the SLT of the secondary demand. If any remaining quantity
exists for the primary demand, then the primary demand is fulfilled late by
ignoring the SLT for the secondary demand.

> Ignore when demand fulfillment is late
In this mode, the primary demand is planned first by considering the SLT of the
secondary demand. If the demand can't be satisfied in-time, then the SLT for
the secondary demand is ignored. If the primary demand can’t be satisfied even
by ignoring the SLT of the secondary demand, then the primary demand is ful-
 filled late ignoring the SLT of the secondary demand. In this mode, when the
~ primary demand is fulfilled late, then the SLT for the secondary demand is com-
pletely ignored.

> Always consider when demand fulfillment is late
In this mode, the primary demand is planned first by considering the SLT of the
secondary demand. If the demand can't be satisfied in time, then the SLT for the
secondary demand is ignored. If the primary demand can't be satisfied even by
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ignoring the SLT of the secondary demand, then the primary demand is fulfilled
late using the SLT of the secondary demand. In this mode, when the primary
demand is fulfilled late, then the SLT for the secondary demand is always
applied.

To better understand these scheduling strategies used for the secondary demands,

consider the following possible cases:

> Case A: On-time demand with, SDS applied for secondary demands.

> Case B: On-time demand without SDS applied for secondary demands.

> Case C: Late demand with SDS applied for secondary demands.

> Case D: Late demand without SDS applied for secondary demands.

Based on these cases, the sequence shown in Table 5.3 is used for each of the
scheduling strategies:

Case A , Case C
Consider, if possible : Case A, Case B, Case C, Case D

Ignore when demand fulfillment is late Case A , Case B, Case D
Always consider when demand fulfillment is late  Case A, Case B, Case C

Table 5.3 Scheduling Strategies

SS planning with SDS is applied in both the forward scheduling mode and the
backward scheduling mode. SDS planning can be successfully used for all of the
levels of the supply chain. The SDS values are applied to the primary and second-
ary demands in the CTM engine with a single planning run, unlike the SS plan-
ning with quantity where the second CTM planning run is required to plan for
the SS quantities. As a result, it's generally recommended to use the SS planning
using SDS. :

5.3 - Additional CTM Supply Control Techniques

CTM planning offers several supplementary supply control techniques in addition
to the SS and SDS planning. CTM planning is demand driven, where the supply
plan is created with respect to the requirement date. When planning in the back-
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ward scheduling mode, CTM will create the supply as close to the demand date as
possible. When planning in a multilocation supply chain network with capacity
constraints, supply build up at certain locations can be undesirable. To balance the
inventory across the supply chain network, the CTM Store Transport and Prod.
at Destination Location function and the Execute Supply Distribution after CTM
run function can be used. It's important to understand that the CTM techniques
offer very limited functions as compared to more advanced functions offered in
SAP SCM (deployment, TLB). Additional functions such as minimum build (MB)
in CTM can be used to generate the minimum supplies irrespective of the demand
situation.

5.314  Store Transport at Destination Location

In backward scheduling mode, CTM will create the supply plan in a multilocation
supply chain network, as shown in Figure 5.27. The demand of 100 units at the
distribution center (DC) is fulfilled by the stock transfer order with the receipt date
close to the demand date. The distribution requirement at the production plant
can be fulfilled much earlier than the required date due to capacity constraints. In
this case, the planned order is scheduled according to the available capacity, and
the produced quantity is stored at the plant. The produced quantity is shipped at
a much later time to ensure that the product arrives at the DC in time.

This solution meets the just-in-time requirement for the DC but isn't optimal for
production plant due to high storage costs. In this scenario, you want to produce
and ship the product immediately from the production plant. The produce and
ship strategy can be applied in CTM using the Store Transport and Prod. Substi-
tution Receipts at Destination Location setting. Using this technique, CTM will
schedule the transport and substitution orders as close as possible with the sup-
plies to minimize the storage costs at all levels of the supply chain. The produce
and ship strategy is shown in Figure 5.27. The produce and ship strategy is similar
to using the maximum pegging length (MPL) constraint of O seconds at the pro-
duction plant. The main difference is that the MPL constraint is applied as a hard
constraint for the demand, whereas the Store Transport and Prod. Substitution
Receipts at Destination Location setting is applied as a soft constraint. CTM will
try to produce and ship as early as possible.
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Figure 5.27 Store Transport and Prod. Substitution at Destination Location

If multiple planned orders or firmed supplies are used for fulfilling the distribution
requirement, then the latest supply limits the earliest ship date for the transport
order. This method is useful for situations where you want to combine the pro-
duction quantity into one transport order. On the other hand, due to high storage
costs, you want to ship the individual planned orders or firmed supplies immedi-
ately. In this scenario, CTM will create individual transfer orders for each of the
planned orders and supplies. The techniques can be enabled using the Transport
Receipts Elements Individually setting available in the Further Strategies tab of
the CTM profile. As shown in Figure 5.28, when the Store Transport and Prod.
Receipts at Destination Location setting is combined with the Transport Receipts
Elements Individually setting, CTM will produce and immediately ship the prod-
ucts individually.
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Figure 5.28 Transport Receipt Objects Individually
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The produce and ship immediately strategy is applied to all levels of the supply
chain and for all products planned in the CTM profile. For certain SC Models that
include warehouse for the raw materials, it isn't optimal to ship the raw materials
immediately to the production plant. Similarly, the produce and ship strategy isn't
optimal for all location products planned in the CTM profile.

5.3.2 Supply Distribution

The Supply Distribution function in CTM is used to transfer excess inventory
to the succeeding locations of the supply chain. CTM supply distribution (SD)
offers very restricted functions as compared to the SNP deployment function. As
shown in Figure 5.29, the CTM SD function can be started using the Transaction
/SAPAPO/CTM10 or using the SAP.Easy Access menu ADVANCED PLANNING AND
OPTIMIZATION * MULTILEVEL SUPPLY AND DEMAND MATCHING * PLANNING * SUPPLY
DISTRIBUTION.

Product and Location Selection for Supply Distribution

=

Figure 5.29 (CTM Supply Distribution

CTM SD is executed only for a single level; that is, the transfer of unrestricted-use
receipts or supplies is created for one location at a time. The stock transfer orders
are created using the transport lanes between locations. All of the transport lanes
used for SD must have outbound quota values from the source location to the des-
tination location. The available supplies selected for distribution are split accord-
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ing to the outbound quota for the each of the destination locations. All individual
supplies are aggregated using the daily buckets before distributing the supplies.

If the time-phased quota is used, then the supply availability date is used for
selecting the appropriate interval. The stock transfer order is scheduled using the
forward scheduling mode from the supply available date. Until SAP SCM 5.0, CTM
SD doesn't consider the transport lot size, GR/GI time, or transport and handling
resources. Scheduling of stock transfer orders for SD considers only the shipping,
transport, and receiving calendars. SD isn't supported for the subcontracting trans-
portation lanes.

1A S R Y R R AT

In the SAP SCM 5.1, the CTM SD function is enhanced to consider transport lot
size, GR/GI time, and transport and handling resources similar to the scheduling
of normal transfer orders. As shown in Figure 5.30, the CTM SD function itself
can be started from the CTM profile under the Supply Distribution tab. Using the
Execute Supply Distribution after CTM run setting, the SD is started immediately
after the CTM run in both the online and batch mode. The Allow Multiple Dis-
tribution setting can be used to combine residual supplies when planning with
transport lot sizes.
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Figure 5.30 CTM Supply Distribution Function in SAP SCM 5.1

5.3.3 Minimum Build of Supply

Another important technique used for supply control in CTM is the minimum
build (MB) planning function. The MB planning function is available in CTM start-
ing from SAP SCM 5.1. This function is used mainly in the high-tech industries,
where the contract manufacturers expect a constant production irrespective of the
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demand. To use the production capacities optimally and constantly, the MB quan-
tity is agreed with the manufacturer. CTM will create the planned orders to fulfill
the MB requirements even if there are no demands. If the normal demand exists,
then the MB supplies can be used for satisfying the normal demands.

The MB function is enabled in the CTM profile using the Plan Min. Receipts Quan-
tity setting available in the Further Strategies tab of the CTM profile. The MB
values are maintained using the SNP planning area time-series key figure. The
time-series function Minimum Receipt Quantity (see Figure 5.31) is used to select
the planning area key figure similar to the selection of time-phased SS and SDS
as described in the earlier sections. When planning with production lot sizes or
capacity constraint the production quantity may be smaller or larger than the
required MB quantity. Using the Balance Surplus and Shortfall Quantity setting,
you can transfer the excess or shortfall quantity of the current bucket to the next
bucket. Based on the MB bucket size, CTM limits the time frame for order creation
for the MB quantity.
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Figure 5.31 CTM Minimum Build for Production Available in SAP SCM 5.1

5.4 Summary

In this chapter, you learned about the various safety stock (SS) planning techniques
available in CTM. You now understand the advantages and disadvantages of each
of the planning modes. The configuration settings required for SS planning using
SS quantity and safety lead time is explained in detail. Planning for time-varying
S5 is very complex, and you learned different options available in CTM to plan
for time-varying SS. You also learned the CTM virtual demand calculation process.
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Additional supply control techniques using supply distribution (SD) and minimum
build (MB) are introduced in the next chapter. These functions are available in SAP
SCM 5.1.

In the next chapter, you'll learn about the advanced planning techniques that are
available in CTM. You'll also learn about requirement strategies and planning with
hierarchies.
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This chapter introduces you to advanced CTM planning functions by lever-
aging the knowledge gained in the earlier chapters. Planning with require-
ment strategies is explained in detail. Supply chain planning processes
within a plant are also introduced in this chapter.

6 Advanced Planning Techniques with CTM

CTM planning is mainly used for generating the multilocation constrained supply
plan. In addition, CTM planning offers several advanced planning functions that
you can use for cross-location planning and planning within a production plant.
Planning with requirement strategies is also possible with CTM planning. The
requirement strategies in SAP SCM define how the forecast is consumed by sales
orders and distribution requirements and how the production is planned for the
unconsumed forecast orders. Apart from the Make To Stock (MTS) requirement
strategy, CTM planning can also be used for planning products with other require-
ment strategies,

Planning with the special procurement key Production in Alternative Location is
used in CTM to plan for requirements in planning location and create the actual
production in the production location. This special procurement is useful in plan-
ning scenarios where the production plant doesn't have any storage facility for
the finished product. The distribution center (DC) is mainly responsible for plan-
ning the finished product. The DC and the production location represent either
logical locations without any transport time or physical locations that are very
close to each other and hence don't have any significant transport time relevant
for planning. :

CTM planning can be used to plan for the supply chain within a production plant
modeled using storage location MRP areas. The storage locations in SAP SCM are
defined as locations of type 1007 and are similar to other locations that can be
used for supply chain planning. Using the special procurement key Stock Transfer
from Plant to MRP Area, the SAP ERP application automatically creates the trans-
port lanes in SAP SCM between the plant and the MRP area location. You can use
these lanes in CTM for supply planning. You can use the Component Withdrawal
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in Another Location function to create the requirements of the planned order in
a specific storage location MRP area without using the transport lanes across the
MRP area storage location and the production plant.

You can use MTO planning without forecast in CTM to generate the supply plan
according to a sales order in the MTO segment.

If you're working with several subcontractors, you'll want to use the procurement
planning process with subcontracting scenario. In this form of procurement plan-
ning, the subcontractor is responsible for the production of the finished product,
and the plant supplies the components. CTM planning can also be used to create
the subcontracting purchase requisitions using the subcontracting transport lanes.

In addition, you can use Planning with Product Interchangeability in CTM to plan
for simple discontinuation of products to consider phasing out old products. By
using interchangeability master data for discontinuation, you can model the phase-
out of certain products and introduce new products without changing existing
definitions or master and transaction data. CTM planning will only use the sup-
plies for the predecessor or discontinued products and create new supplies for the
successor products.

CTM planning can also consider Form-Fit-Function (FFF) classes to group multiple
products that are similar in form, fit, and function. In this case, the existing supply
for each member of the FFF class is mutually interchangeable for the requirements
but the new procurement is created only for the leading product of the FFF class.
You'll use the FFF classes for supply planning when you have several products with
different part numbers, but all of the products have the same attributes.

When you want to substitute products, you can use the Planning with ATP Sub-
stitution Rules function, which is also supported in CTM planning. By using sub-
stitution rules defined in the ATP rules, CTM can use the supply for the substitute
products. You can also use a special planning process called down binning in CTM
using the ATP substitution rules when the production process can use the substitu-
tion rules for generating optimal output quantity.

And, finally, aggregated planning using hierarchy in CTM is possible in SAP SCM
5.0 and is tightly integrated with the SAP Apparel and Footwear. By using aggre-
gated planning, you can create constraint supply plans at the aggregate product
level after inventory netting at the detailed product level. The aggregated supply
plan can be disaggregated to the detail level before the transferring the data back
to SAP ERP for order execution.
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In the next section, you'll learn about the functions offered in CTM for planning
with different requirement strategies that are available in SAP SCM.

614  CTM Planning with Requirement Strategies

SAP SCM offers several planning strategies for planning the products. We'll look at
each of these in detail beginning with Demand Planning (DP), which is used in SAP
SCM to generate the forecast or planned independent requirements (PIR) that form
the basis for the supply and production planning in SNP and PP/DS. The require-
ment strategy defines how the forecast quantities in SAP APO DP are produced and
how the demand forecast is consumed with the incoming sales orders.

The MTS production strategy is commonly used for planning when the produc-
tion process is very consistent, and the production plan isn't influenced by the
sales orders. With MTS, the PIR is the key requirement used for planning and for
creation pegging relationships. With the MTO strategy, however, sales orders are
used for requirements, not PIR. CTM planning can use both PIR and sales orders
as requirements for planning, so you can plan using both the Make To Stock (MTS)
and MTO strategies.

To really understand the CTM planning process for requirements strategy, it's
important to understand the basic components of the requirement strategy shown
in Figure 6.1. The requirement strategy in SAP SCM can be defined in SAP cus-
tomization using the menu path IMG * ADVANCED PLANNING AND OPTIMIZATION *
MASTER DATA * PRODUCT * SPECIFY REQUIREMENT STRATEGY.

Change View "Requirements Strategy"™: Details
Bl EREERE 0000
Romis Strategy  [19]

‘Requirements Sirategy Y 2 {
| Descrplion [1AKE-T0-5TOCK PRODUCTION i
Category E :
PIR Segment Nel segment
Asslgnment Mode | No assignment
Plng Version. ]

Figure 61 Requirements Strategy in SAP SCM
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The requirement strategy in SAP SCM contains the following attributes:

b

PIR Segment

PIR Segment defines the planning segment in which PIR is created during the
forecast release process from DP to SNP. In MTS planning, the forecast is cre-
ated in the net segment 0. The planning segments 1 and 2 are used for the Plan-
ning Without Final Assembly strategy. The PIR segment is used in defining the
peg area for the product location. The forecast order and the planned order are
created in the peg area corresponding to the planning segment 1. The depen-
dent requirements for the product are generated in the net segment 0.

Assignment Mode

The assignment mode determines how sales orders consume the forecast and
whether final assembly is taken into account. No forecast consumption is car-
ried out if the Assignment Mode 0 is selected.

CatGrp (category group)
CatGrp defines the ATP categories of the requirements in SAP SCM that can
consume the forecast. You can select one or more categories in the category

group.

The definition of the requirement strategy is mainly used for forecast consump-
tion and requirement planning. The forecast consumption function is available as
a generic function in SAP SCM and doesn't differ for CTM planning. The setting
for the planning segment is used for CTM planning to determine the demands and
creation of the supply in the respective planning segments. The requirement strat-
egy defined in the customization is assigned to the product in the product master
using the Proposed Strategy field available under the Demand tab.

SAP SCM delivers four standard requirement strategies (as described in the fol-
lowing sections):

b

>

|-

>

Make-to-Stock Production (10)
Planning with Final Assembly (20)
Planning Without Final Assembly (30)
Planning with Planning Product (40)

641  Make-to-Stock Production (10)

You'll use the Make-to-Stock Production strategy if your sales orders don't influ-
ence production. The supply plan is mainly created with reference to the planned
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forecast orders. And because the sales orders don't influence the production,
there's no consumption of the forecast by incoming sales orders. CTM planning
for the MTS strategy is very straightforward because CTM simply selects all of the
demands in the net segment and then creates the supplies in the net segment. You
can apply this strategy for the products in SAP SCM using the Proposed Strategy
setting of 10, and the corresponding strategy in SAP ERP is also strategy 10.

612  Planning with Final Assembly (20)

Planning with Final Assembly is used if you can accurately forecast production
quantities for the final product. The net demand calculation for CTM planning
takes into account both the forecast demand and the sales order. The sales orders
can consume the forecast; as a result, the production quantity proposed by CTM
will be according to the net demand. The advantage of this strategy is that you can
react quickly to customer demand. The key element of this strategy is forecast con-
sumption, which is executed outside the CTM planning run in SAP liveCache. The
net demand is calculated in SAP liveCache, and the CTM planning uses only the
net demand for planning. As a result, the planning process in CTM isn't influenced
and follows the standard CTM planning process. You can apply this strategy for the
products in SAP SCM using the Proposed Strategy setting of 20. The corresponding
strategy in the SAP ERP is strategy 40.

Due to the multilevel planning logic used in CTM, the Planning at Assembly Level
strategy can't be used in CTM. In this strategy, forecasts are generated for the
assembly, and during planning of the finished products, dependent requirements
and stock transport requirements can also be generated for the assembly. Using
this strategy, the dependent requirements for the forecast consume the forecast
for the assembly. This strategy is enabled using the Assembly Planning field in the
product master for the Planning with Final Assembly requirement strategy.

When CTM is used for multilocation planning, the dependent requirements gener-
ated during the CTM assembly runs don't consume the forecast for the assembly.
Remember that the forecast consumption is carried out in liveCache and not in the
CTM engine. As a result, CTM can generate excess supply for the assembly when
the planning results are saved in SAP liveCache. To overcome this limitation, you
can re-execute CTM planning for the assembly to plan for the net demand gener-
ated after forecast consumption. This is possible only when you use the infinite
planning mode in CTM.
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64.3 Planning Without Final Assembly (30)

The Planning Without Final Assembly strategy is used for the products if the main
value-added process is final assembly. The planned order for final assembly itself
depends on the sales orders. This strategy can be used to plan for the components
before the sales orders are created to provide quicker response for fulfilling the
sales order requirements. This strategy can be applied for the products in SAP SCM
using the Proposed Strategy setting of 30. The corresponding strategy in SAP ERP
is strategy 50. The forecast for the finished product is consumed by the forecast
and triggers the production of the planned order for the finished product. The
forecast order for the finished product is created in the special planning segment
1 and hence is segregated from other demands. Using the assignment mode Assign
Customer Requirement to Planning Without Assembly, the sales orders-can con-
sume the forecast in planning segment 1.

CTM planning can be used for planning products with the Planning Without Final
Assembly strategy. This strategy is used mainly for the products that are produced
in-house, that is, products at the production plant. CTM doesn't plan for demands
in planning segment 1 if the demands are created for the DC or a location where
no production is allowed. The first step to fulfilling the demand in the planning
segment 1 must be a planned order. Using this planning strategy, the forecasts are
created in the planning segment 1. CTM selects the demands in planning segment
1. Demand aggregation in CTM can aggregate the demands in this planning seg-
ment. Note that the demand aggregation across the planning segments isn't pos-
sible. The demands in planning segment 1 and net segment O can't be aggregated.
CTM demand prioritization is applied like normal demands and doesn’t defer to
the demands in planning segment 1. The demands are planned using the same ;

sourcing logic as normal demands. The demand details can be displayed using the

demand simulation list. The Planning Segment field can be used to display the f
planning segment assigned to the demand. The planning sequence for the product 1

is shown in Figure 6.2. The forecast or the PIR is released in planning segment 1
based on the requirement strategy 30, which is used for the product in the produc-
tion location. CTM uses the normal source determination procedure to select the *
in-house production alternative (PPM/PDS). The planned orders for the finished ‘
product is created in planning segment 1, but the dependent requirements for the
components of the planned order are created in the net segment 0. The rest of the

BOM or the supply chain is planned as usual in CTM.
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Release forecast from APO -DP

¢ Must be a planned order

Plseg = ,0'
e Can be converted to production order in SCM
PlSeg = ,0' s Event created for CIF transfer

PiSeg = .0° » Event created for CIF transfer

PiSeg = 0° * Cannot be converted to production order in SCM
= Event created for CIF transfer in PPDS Mode

| PlSeg = Planning Segment l

Figure 6.2 CTM Planning with Requirement Strategy 30

The planned order created for the finished product can't be converted to the pro-
duction order because the production for the finished product is only triggered
with the sales order. As shown in Figure 6.3, the Plng w/o Final Assem (Planning
Without Final Assembly) flag is set for the planned orders created for the finished
products. When attempting to convert these planned orders, the system checks
the definition of conversion rules to check whether the conversion of the planned
order is allowed. Normally, you'll allow conversion of the planned order cre-
ated for the Planning Without Final Assembly strategy when the planned order
is pegged to a sales order. When the'SAP SCM system is integrated with the SAP
ERP application for execution, the CTM-created planned orders are transferred to
SAP ERP only when CTM planning uses PP/DS planning mode. In the SNP bucket-
planning mode using CTM, the change pointers for the planned orders for the
finished product aren't created. The planned orders and transfer orders for the rest
of the supply chain are transferred to the SAP ERP application as usual.
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- . : In-houso pr 1305617 |Bi
Conversioniin SCMINOT |13 [136517: Conwersian not posaiblu: Plannad 1

Allowed

Figure 6.3 CTM Planned Orders Created for Strategy Planning Without Final Assembly

Note that strategy 30 isn't supported for the safety stock (SS) planning in CTM.
The SS virtual demands in CTM are created always in net segment 0. The exist-
ing demands in planning segment 1 aren’t considered for SS planning. Generally,
SS planning with methods (SB, MB) must not be used. On the other hand, the SS
planning for safety days of supply (SDS) is supported for strategy 30 and hence can
be used in CTM planning for both SZ and MZ methods.

Table 6.1 shows the summary of the allowed functions for the Planning Without
Final Assembly strategy in CTM planning using PP/DS or SNP mode.

CTM Planning Demand ' Order ' SAP'ERP
Mode Selection Conversion ‘Integration |
SNP : NO - NO

! YES

]

PP/DS " vEes NO YES :
Table 64 Allowed Functions for the Planning Without Final Assembly Strategy
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CTM planning for the Planning Without Final Assembly strategy is supported in
both SNP and PP/DS planning modes, but only the order created in the PP/DS
mode can be published to SAP ERP.

6.1.4 Planning with Planning Product (40)

The Planning with Planning Product strategy is used to plan for groups of simi-
lar finished products that are represented by the planning product. This strategy
ensures a rapid response to customer demand and is particularly useful for prod-
ucts that have a long manufacturing lead time. The planning product can be either
a fictive entity that is never produced or a product that is actually produced. This
strategy can be applied for the products in SAP SCM using the Proposed Strategy
setting of 40. The corresponding strategy in SAP ERP is strategy 60. In the SAP
ERP application, you have to define the planning product and assign the finished
products to the planning product. Using the SAP standard function in CIF, the
system creates the products in SAP SCM and groups the finished products and the
planning product using the hierarchy definition. Using DP, the forecast or the PIR
requirements are created for the planning product. The forecast for the planning
product is consumed using the individual sales orders of the finished products.
The net demand for the planning product is used for CTM planning to generate
the constrained supply plan for the planning product. All of the relevant master
data for planning must be maintained for the planning product during the CTM
] planning run. Any open supplies that exist for the finished products aren't avail-
| able during the CTM planning of the planning product's demand. Similarly, the SS
requirements for the finished products also don't influence the SS requirements
for the planning product. '

6.2  Make to Order Production with CTM

The MTO production process is used where the production process is based on
sales orders. The planned orders are generated for specific sales orders and are
linked to the sales orders. The sales orders in SAP SCM are created in the indi-
vidual customer segments. Each individual customer segment is defined using the
account ID, which is a combination of the sales order number, line item, and the
, logical SAP ERP application where the sales order is created. SAP SCM automati-
, cally creates a new peg area for each of the individual sales orders created in the
: customer segment. The planned orders created for the sales orders are also created
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in the customer segment to ensure that the planned orders aren't pegged to other
requirements. The MTO sales orders can be selected for CTM planning similar
to the normal demands. The MTO customer segment can be displayed using the
demand simulation list in the CTM profile. The Acct Assgt (Account Assignment)
field displays the customer segment of the sales order in the detail screen. The
sales order in the MTO scenario can trigger production and create the planned
order in the MTO segment. Demand functions such as demand aggregation can't
be executed for the demands in different MTO customer segments because they
belong to different peg areas. Demand prioritization, on the other hand, can
be used for MTO sales orders similar to normal demands. During planning, the
source selection for MTO demands that you use the same selection logic for MTO
demands and normal demands. As you can see in Figure 6.4, the demands and
the corresponding supplies are created in the MTO segment and can be displayed
in the product view.

CTM: Display Prioritized Demand

] Pl-:nrxh'msom nts
1= 5] BP_CYC_| HTCIf

“$H Mako-to-Stock
@Tnmpumwm:c:

]
] ["’*TT 'u.jl

_
MW‘!

Mﬂ._._%mnm
| ¥ e e e
nnmnzi

Figure 6.4 Make To Order Planning with CTM

The MTO planned order can be created with the dependent requirements also in
the MTO segment. Using the Possible Individual Customer Requirement setting in
the product master, CTM can create the dependent requirements and the supplies
in the MTO segment. The MTO supplies for dependent requirements are assigned
to the given sales order and are created with the lot-for-lot specification. You can
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also use the Always Collect Requirement option, and, in this case, CTM creates
dependent and stock transfer requirements for the product in the MTO segment or
the net segment 0. The requireinents are covered from the storage location stock
that is used for general purposes. If the storage location stock isn't sufficient, then
CTM will create new orders using source determination (see Figure 6.5). If you use
this option, the sales orders in different MTO segments can be fulfilled using the
combined order for the dependent demands in the MTS segment.

Sales Order

AcclD = ,ABC'
e = : AcclD = ,ABC'

AcclD = ,ABC'

\
@./

AcclD=,"* AcelD = ,ABC"

CollectiveReq Individual Reqif possible

AcclD = Account ID

Figﬁre 6.5 Collective and Individual Requirement Creation for MTO Planning in CTM

CTM planning for MTO sales orders can be used in both PP/DS and SNP plan-
ning modes. Planning with MTO sales orders is.enabled by default in PP/DS plan-
ning mode, whereas in the SNP bucket planning mode, the MTO sales orders are
selected for CTM planning using the planning parameter BUCKET_MAKE_TO_
ORDER with Value 1 =X.

cTM plannlng for the MTO sales orders in bucket plannmg mode is available using the
planning parameter BUCKET_MAKE_TO_ORDER.

For more details about this parameter, refer to SAP Note 996299.
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When you use CTM planning in the SNP bucket mode and the SNP planning boolk
is used for display of the CTM planning results, you need to pay special attention
to the display of the orders in the MTO segment and planning segment 1 used for
planning without final assembly because in the capacity view, the MTO planned
orders aren't considered. However, if you use the BAdI /SAPAPO/SDP_INTERACT
and method GET_KEYF_SPECIALS, it's possible to display the orders in the SNP
planning book from the MTO segment and planning segment 1. As of SAP SCM
4.0, orders or stocks can be displayed in interactive SNP planning, orders from
forecasting without final assembly, or the sum of both segments. You can use the
key figure functions 2006 and 2008 instead of the key figure semantics.

In addition, you can select the orders for display by implementing the BAdI
method /SAPAPO/SDP_INTERACT — GET_KEYF_SPECIALS. The parameter CV_
KEYF_SWITCH available in the BAdI can be set as shown here:

> 2 = Make-to-Order Production

> 3 = Make-to-Order Production + Forecast without Final Assembly

> 4 = Forecast without Final Assembly

When you set the parameter CV_KEYF_SWITCH to 3, the orders from the subcon-

tracting planning segment as well as the orders from the MTO production planning
segment are displayed in the key figure defined for the MTO production.

Table 6.2 shows the summary of the SAP SCM requirement strategies with respect
to the SAP ERP strategies.

Requirement Strategy. = [iSAP /ROl i S FSE
Make-To-Stock Production 10 ] 10

Planning with Final Assembly 20 ' 40
Planﬁing at Assembly level . 20 (Subassembly) 70
Planning Without Final Assembly 30 50 i"!
Planning with Planning Material 40 60 !
Make-to-Order Production NA 20

Table 6.2 Summary of SAP SCM Requirement Strategies Available in CTM
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6.3 Production in Alternative Location

The Production in Alternative Location strategy is a special form of planning avail-
able for in-house production. Using this special procurement function, you can
define a planning location that is different from the production location. The plan-
ning location is used for planning the requirements for the finished products, and
the production location is used for the actual production of the finished product.
In the supply chain where the production and planning locations aren't geographi-
cally separated — so the transportation times aren't significant — you can use
the Production in Alternative Location planning strategy. This form of planning
doesn't consider any transport durations; however, so the advanced transportation
planning tools such as deployment and TPVS (transportation planning and vehicle
scheduling) can't be used with this planning strategy.

The Production in Alternative Location strategy is enabled in the SAP ERP applica-
tion using the special procurement key 80 - Production in Alternative Plant, which
is defined for the material in the SAP ERP material master. The special procure-
ment key for the planning location contains the alternative plant or the production
plant where the actual production is carried out. The production version is created
in the production location. If you use the standard CIF, the system will generate
the production alternatives (PPM/PDS) in the SAP SCM system as shown in Figure
6.6. The system generates two PPM/PDSs. One PPM/PDS is the normal PPM/PDS
of type 002 and is created for the production planning at the production location.
The second PPM/PDS is of type 006 and is created with the planning location and
the production location. This special PPM/PDS of type 006 doesn't contain any
plan but is based on the plan of the normal PPM/PDS. The validity of this PPM/
PDS is also not restricted by the normal PPM/PDS. CTM planning can use both
the production alternatives. When using the production alternative in the plan-
ning location, CTM will create the planned order for the finished product in the
planning location and the dependent requirements and dependent orders in the
production location. The order confirmation is then carried out in the production
_ location while the goods receipt takes place in the planning location. For CTM to
L use the planning location PPM/PDS, the product must be defined for the planning
location and must be included in the CTM master data selection.
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Figure 6.6 Master Data for Production in Alternative Location Strategy

With this planning strategy, the process is very simplified where no transport
orders are created across the production and planning locations. This can also
be implemented using the normal process where the production and planning
locations are connected using the transport lanes. If you create a source of sup-
ply (SOS) — PPM — locally in the SAP APO system, you can manually enter the
planning location and the production location in the SOS, which can be used for
CTM planning.

During CTM planning for all of the requirements in the planning location, CTM
will only select the source available in the planning location. CTM won't use PPM
at the production location in case no transport lane is maintained between produc-
tion location and planning location. Instead, CTM will use the normal procedure
for source selection across the supply chain.
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keep in mind that if_én)-; ohen supplies exist for f;_hé finished prédﬁé:{ at the p’rorjuctién
* location, then CTM doesn't consider these supplies for the demands at the planning
location,

Figure 6.7 shows the order scheduling used in CTM for the Production in Alterna-
tive Location strategy.

A ‘Dutput Product

‘ Input Product
<> CoProduct Product

Production Location |  Planning Location

Figure 6.7 CTM Order Scheduling for Planning in Alternative Location

If the production process contains the co-products in PPM/PDS, then CTM will
create co-product receipts in the production location. Additional CTM planning
parameters, such as production horizon and GR processing time, are always con-
sidered from the planning location. The GR processing time is scheduled based on
the handling resource and the receiving calendar in the planning location.

6.4 Supply Chain Planning in the Plant

CTM planning is predominantly used for cross-location supply chain planning. In
SAP ERP and SCM applications, you can plan procurement processes within the
plant. The plant is subdivided using the storage location MRP areas. The goods
‘movement and the in-plant processes are executed using the storage location MRP
areas. So by using the SAP standard interface (CIF) between SAP ERP and SAP
SCM, the storage location MRP areas are automatically created in SAP SCM. These
locations are similar to the other locations but are created with type 1007. The
MRP area created for a plant can contain one or more storage locations. However,
a storage location can't be assigned to more than one MRP area.
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These locations in SAP SCM and CTM are used like normal locations in the plan-
ning process and can be used as source locations for both external procurement
(transport lanes) and in-house production (PPM/PDS). For CTM planning using the
MRP area locations, the products must be extended for the MRP location types. A
supply chain model based on the storage location MRP areas in SAP ERP is very
flexible because the organizational structure can be adjusted very easily by reas-
signing the storage locations to the MRP areas. The in-plant supply chain planning
using MRP areas is also very flexible compared to using the plants. In Figure 6.8,
you can see the basic structure of the MRP area storage location in the SAP ERP
and SAP SCM applications,

R/3 SCM
Plant (0001) g 0001 (0001-Plant)

Storage Loc SL1 ] CIF | | MRP1 (1007 - MRP area)
_ > o511, SL2
Storage Loc'SL2 ® Assigned Loc = 0001

A4

Storage Loc SL3 MRP2 (1007 - MRP area)
) = MRP2 *SL3

= Assigned Loc = 0001

Change Location BL_FRNK_MRP

2

RN

M S ———
Location Type |1007] Slorage Localion MRP Area i
BusinessType | | I
Planning Version rﬂ_ﬂ?_:j Planversion 000 /
.. TPNS | Resourcas | VMIGeneral | SNP | Addit Yy sorlocs A SN0 DG !I
4 |
AsslgnedLocation  [BLFRNK ] | !
LotalionType . [1001]
[ﬁﬁ@@m :
_@_Fnrage Lr;n:'. Ldg’sl_clr. Loc. Rec. Stor. Loc. Issuing St. Loc.
SLF2 O O O
Lot Cl O

Figure 6.8 Storage Location MRP Area in SAP SCM
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In addition, planning for the supply chain inside the production plant is possible
using storage location MRP areas. MRP area locations are similar to any locations
in SAP SCM, and you have the flexibility to build the supply chain in SAP SCM
using these locations and other standard locations. The stock transfer between two
MRP areas can be created using transport lanes, which have to be created manually
in SAP SCM. You could also use the special procurement key 45- Stock Transfer
from Plant to MRP Area for a material in SAP ERP, in which case, a transportation
lane is automatically created between the plant and the storage location MRP area
when the material is transferred to SAP APO.

You can also use CTM planning to create the planned order in the storage location
MRP area. For the component requirements, a stock transfer can be created from
the plant to the storage location MRP area because the transport lane is available in

~ SAP SCM. This is the normal process for CTM planning. In addition, you can use
CTM planning to create component withdrawals directly in the storage location
MRP areas and create the planned order in the plant. This process is described in
detail in the next section.

6.41 Component Withdrawal in Another Location

In the production process, the finished product is produced in the plant, and the
components are issued from a specific storage location. This process can be mod-
eled in SAP APO using a transport lane between the plant and the storage loca-
tion. Alternatively, you can use the storage location MRP area in CTM to create the
component requirements and withdrawals directly in the storage location without
using the transport lanes. For component withdrawals in the storage location MRP
area, the issuing storage location must be maintained in the BOM and routing in
SAP ERP. The corresponding PPM/PDS is created in SAP APO system using the
storage location assigned to the components. The PPM/PDS is created in the pro-
duction plant. During PPM/PDS usage in CTM planning, the input components are
automatically created in the storage location MRP area locations.

As shown in the Figure 6.9, the PPM/PDS contains the reference to the storage
location for the input components.
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Figure 6.9 PPM Evaluation Using Storage Location MRP Area

During the CTM planning run, PPM is evaluated using the storage location and the
production location to select the corresponding MRP area assigned to the plant.
If no storage location MRP area is found, then the input components are planned
directly in the production location. For CTM planning, the input product must
be defined for the storage location MRP area and included in the CTM master
data selection. As you can see in Figure 6.10, the planned order is created with
CTM planning with output in the plzmniﬁg location and the input components in
the storage location MRP area. There's no transport lane between the MRP area
storage location and the production plant, so no transport duration is considered
for planned order scheduling. During CTM order deletion, the stordge area MRP
location must also be included in the master data selection to delete the planned
order successfully.

The use of the MRP location in CTM is very flexible and can be used for special
planning requirements.

Subcontracting is another form of special procurement where the product is pro-
duced by an external supplier or vendor (subcontractor), as described in the next
section.
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Figure 610 CTM Order Scheduling for Storage Location MRP Area

6.5 Subcontracting Planning with CTM

In subcontracting planning, the raw material required for production is supplied
directly by the procuring plant or indirectly by the third-party supplier. Subcon-
tracting planning in CTM can be used only if the subcontractor is modeled in SAP
SCM. The source location that represents the subcontractor and the plant must
have a transport lane of type Subcontracting. You also need to have the PPM/PDS
maintained at the subcontractor location, but the location type of the subcontract-
ing location isn't relevant for CTM planning. In SAP ERP, the subcontracting pur-
chasing info record must be maintained with reference to the SAP ERP production
version.

When you use the SAP standard interface (CIF), the master data relevant for CTM
planning is automatically created. For example, the subcontracting transport lane
and PPM/PDS in the subcontracting locations are automatically created in the SAP
SCM system. So by using the customer exit APOCF012, it's possible to automati-
cally create the product at the subcontracting location. Keep in mind that the trans-
port lanes from the plant to the subcontractor for the raw material or the input
components must be created manually in the SAP SCM system. This is required to
plan for the input components in the procuring,plant, which will be MRP relevant
; in the procuring plant. CTM planning is used to generate the subcontracting pur-
‘ chase requisition with reference to the planned order in the subcontracting loca-
tion. It's also possible to use finite capacity planning at the subcontracting location
if the appropriate capacity information is available. All of the follow-up processes,
such as PO creation, transfer posting for the components, and GR for the finished
product, are executed in SAP ERP.

YT e ey
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CTM planning for subcontracting scenario uses the subcontracting transport lanes
and the PPM/PDS at the subcontractor location. As you see in Figure 6.11, the
purchase requisition or the transfer order from the subcontractor to the plant is
pegged to the subcontracting planned order. The key difference between the sub-
contracting transfer order and the normal transport order is that the subcontract-
ing transfer order is always fixed pegged to the planned order.
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Figure 611 Subcontracting Purchase Requisition In CTM Planning

To publish the subcontracting transfer order to SAP ERP with suitable components
successfully, the planned order is linked to the transfer order using a 1:1 relation.
For example, for every planned order created in the subcontracting location, one
transfer order is created. To create a single transfer order and planned order, the
following restrictions are applied at the subcontractor location:

>

Subcontractor stock is ignored for and demands are created for the subcontrac-
tor location. |

The procurement type for the products at the subcontractor location is always
considered as type E - In-house Production.

During CTM planning for the subcontractor location, no lot sizes are consid-
ered. If any subcontractor stock is available, then CTM won't use the stock for
the dependent requirement at the subcontractor location.

Due to the capacity constraint, if multiple planned orders are created, then indi-
vidual transfer orders are created for each of the planned order.

Quota split for in-house production at the subcontractor location is also ignored
by the CTM planning run.
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> The planned orders created in CTM are marked as “firmed” and hence aren't
changeable in the SAP SCM system. ‘

> When the stock transfer order is created in the SAP ERP application, the input
components of the planned order are assigned as the components of the pur-
chase requisitions and are visible for requirement planning.

By using CTM planning, you can create two level subcontracting scenarios when
the components of the subcontracted finished products are also subcontracted
to the same vendor as shown in Figure 6.12. To create the transfer order for the
finished product and the components, the component products are created in the
subcontractor location with procurement type F — External Procurement. As a
result, the component requirements are fulfilled using the normal transfer order.
~ A subcontracting transfer order is again created for the components that are ful-
filled by the planned order. Please keep in mind that even though the procurement
type is F — External Procurement for the component products, CTM will create
a planned order. During CTM scheduling, a planned order is always created for
dependent requirements created by a subcontracting transfer order irrespective of
the procurement type.

<
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Procurement
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a 1
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Transfer Reservation
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Figure 612 Two-Level Subcontracting Purchase Requisition in CTM Planning
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When using a subcontracting transfer order with CTM, you must not use the Do
Not Check Order Details option in the CTM profile for order deletion. Using this
option, CTM will delete only the purchase requisition and not the associated sub-
contracting planned order. However, in the subcontracting scenario, both the trans-
fer orders and the planned orders must be deleted and created simultaneously.

The subcontracting process with third-party provision can also be used in CTM
planning. In this scenario, the input components aren't shipped to the procuring
plant; instead, they are directly shipped to the subcontractor from a third-party
supplier. For this process, you have to manually create a transport lane between
the third-party supplier and the subcontractor. The CTM planning process creates
the normal purchase requisitions at the subcontractor location, and during execu-
tion, the SAP ERP application creates the purchase requisition and the purchase
order with the delivery address as the subcontractor location.

6.6 CTM Planning with Product Interchangeability

Product interchangeability is used in SAP SCM to plan for product replacement
or product discontinuation. Product interchangeability master data in SAP SCM
offers a very flexible user interface to define several interchangeability scenarios.
There are several interchangeability relationships that can be maintained in the
interchangeability master data as shown in Figure 6.13.

The interchangeability relationships are defined using the interchangeability group
and can be defined using Transaction /INCMD/UI or using the SAP Easy Access
menu ADVANCED PLANNING AND OPTIMIZATION * MASTER DATA * APPLICATION
SPECIFIC MASTER DATA * PRODUCT AND LOCATION INTERCHANGEABILITY ® MAINTAIN
INTERCHANGEABILITY GROUP. Similar to other master data objects in SAP SCM, the
interchangeability group must also be assigned to the supply chain model.

Two main scenarios can be modeled using the interchangeability master data that
can be used for the CTM planning: supersession and FFF.
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Rastr. Inc. for FFF Classes
Product Substiluton Procedura
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Figure 613 Interchangeability Group Definition for CTM Planning

6.61 Supersession

Supersession master data is used to model the product discontinuation or product
replacement. The predecessor product can't be deleted because the product will
be referred to in the existing master and transaction data. Using the interchange-
ability master data, you can define the supersession chain to define the production
discontinuation relationship. CTM planning supports only the forward product
discontinuation relationship where the successor product replaces the predeces-
sor after a certain date. It's possible to define whether the existing supplies for the
predecessor product can be used for the demand of the successor product using
the Use-Up field of the supersession chain.

The following options can be used for the Use-Up field:

> YES
Use all supplies of the preceding product without any date restriction.
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> NO
Do not use supplies of the preceding product.

> RESTRICTED
Use all supplies of the preceding product with the date restriction maintained
in Use-up date.

In addition, the attributes in Table 6.3 must be used for the supersession chain
used in CTM material discontinuation planning.

ﬁeplacemeﬁf Type i ; ! ProduttnPfoduct TEeian
VPree:t_eding Member Type - Product

- Succeeding Member Type | Product '

. Direction : : B Forward

Table 6.3 Attributes for the Supersession Chain

The supersession master data is used for all of the products selected in the CTM
planning run. It's important to select both the predecessor product and successor
product in the CTM master data selection to use the discontinuation relationship
in the CTM planning. Using the CTM profile Product Interchangeability setting
available in the Further Strategies tab, you can enable the use of discontinuation
relationship in the CTM planning process. The discontinuation relationship can be
displayed in the CTM master data check as shown in Figure 6.14.

S [ [EEJE] e
Supersession Chains =~ i eI
Product’ loc -» Subslilute prod|Start Date”  {Start Time |End Dala End Time |Substitute Strateqy |

BP_CYC [BL_FRNK  |BP_CYC_NEWY|01.07.2000 [00:00.00 |30.09.2008 |23:5058 |1 TR _
BP_CYC |BL_FRNK |BP_CYC_NEW|01.10.2008 |00,00.00 |31.12.2037 |23.5043 2 . i

Figure 614 Material Discontinuation Relation In CTM Planning

The discontinuation relations defined in the master data is converted to a sub-
stitution rule based on the Use-up strategy. If the supply use-up of the predeces-
sor product is allowed, then CTM will create two substitution rules based on the
use-up date. Each of the rules is differentiated using the substitute strategy where
1 indicates no supply use-up, and 2 indicates supply use-up. The selected discon-
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tinuation rules are applied for all of the demands (normal demands and SS virtual
demands) of the succeeding product that was selected for CTM planning.

Figure 6.15 shows the CTM scheduling logic and supply consumption when plan-
ning with the material discontinuation rule. Predecessor product A is discontinued
and is succeeded by product B. The Use-up flag is used to indicate that the supplies
for A can be used until the use-up date. For any demand for product A, CTM will
check for the available supplies for product A from the planning start until the end
of the use-up period. For the remaining quantity, CTM will create a substitution
order to propagate the demand for the preceding product (A) to the succeeding
product (B). The demand of B is fulfilled using the normal source selection process
in CTM. Based on the capacity constraints, it's possible that the new supply for
product B is created outside the validity period of the discontinuation rule. The
complete supply tree generated for the demand is in Figure 6.15, which shows
the substitution order used for creating the fixed pegging between the predecessor
and the successor product.

Use-Up [l>

Discontinuation Validity for A> B

DS Planning Doard1 | DS Planning Board 2 |

%[ (8] (Cin[a) (En[¥a) @ s a]@owma] [ _pagngonvion |

Onder [ReqElsment |Res_[Req | AdPegot[T[Reqmets [avéiDay [P[Sowce [Targel [Product [Prodo |
' G Pufias 181822000010 : o N R S {IETE.7008] 0 BLFRHK _BL_FRI. BF.CYC T

& slackioe PRegRel 161922000 10 10 fOA 15082008 06037006 0 BL_FRNK BP_CYC Crle |

© i Subctord {G1OT6U) PReqRE1S1922000.. 20 10 10A 15081008 15097006 .5 BL FRNK B FRMKBR_CYC oyl |

(3 PurRgs 161928111 Substreq 16182611 m 20A 15.08.2008 15.00.2008 .5 BL_FRNK BP_CYC_NEW Successt

Figure 645 CTM Scheduling with Material Discontinuation Relationship

Additional functions in CTM also use the discontinuation rules in CTM. For exam-
ple, the CTM master data generation function can be used to generate the depen-
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dent master data using the interchangeability groups. Similarly, the automatic par-
allel profile will use the interchangeability groups to generate the submodels for
planning CTM in parallel.

6.6.2 Form-Fit-Function (FFF) Class

Form-Fit-Function (FFF) class is used in SAP SCM to group materials that have
similar form, fit, and function. For example, the same material supplied by differ-
ent vendors has different material numbers. In this case, each material is mutually
replaceable. Each of the FFF classes contains one leading product, which is used
for procurement or production when all of the supplies of the FFF class members
are used completely. FFF classes can be defined using the same master data trans-
action as the supersession chain. FFF class is most commonly used in the discrete
industries and can be defined in the SAP ERP application. In the SAP SCM system,
the FFF class contains a location-independent collection of all similar products. An
FFF subset must be created to assign the FFF class to a location. As shown in Figure
6.16, the FFF subset is created using the FFF class where the location is assigned.
In the FFF subset, the leading product is also identified that must be part of the
FFF subset. The FFF class must also be assigned to the model that is used for CTM
planning.

FFF Class (A, B, C, D, E, F)

A, B, € (FFF Subset) Locatioﬁ 1

Leading Praduct
D, E, F (FFF Subset) I:q_c_ation 2

ltem No. |aterial Number | Product Description , ! aﬁ

1|BP_FRM_A  |BP_FRMA [}

2|BP_FRM_B BP_FRM B ! g . Subsel Ma b
3BP_FRM_C _ |BP_FRMC || | 3

4{BP_FRM . Frame FFF Subsel i

SubsetDescription
Locainn st L FRAK |
Lead Product -

| |IBP_FRM_A BP_FRM_A

| CIHot Relevant fnr-PJ-‘mnIng_. SP_FRM_B BP_FRH_B
BP_FRM_C BF_FRM_C

BP_FRM Frame

Figure 646 FFF Class Definition Used for CTM Planning
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To use the FFF class in CTM planning, you can use the Use FFF Class setting avail-
able under the Further Strategies tab of the CTM profile. You must include the
leading product of the FFF subset in the CTM master data selection. The CTM
automatic master data selection function can be used to select all of the FFF subset
products for CTM planning. If there are no inconsistencies in the FFF subset, then
the FFF subset details can be displayed in the CTM master data check. CTM plan-
ning checks for FFF class definition during the source selection for the demand.

As shown in Figure 6.17, FFF Subset is defined for the four products. The product
BP_FRM is defined as the leading product. During source selection for the demand
for product BP_FRM, CTM will first check for existing supplies for the demand
product. When no open supplies exist for the demand product, then the supplies
for FFF subset members will be selected, which can lead to on-time demand ful-
fillment. If still some open quantity exists for the demand, then CTM will use the
source selection (production or procurement) for the leading product. If all of the
FFF subset members have supplies, then CTM will use the sequence given in the
FFF subset to select the subset member for supply consumption.

FFF Subset

FERClasoe el 402 - 1
FEFSubsetNo. . 1493 |
Destription SRR AL fﬁi}"ﬁ?‘éﬁjﬁ{:'
Location &

Lasaing Braduc Belsene oh. |

SIE[FMEFEIEEEES ) [

e
Products of FFF Subset _
Sefjuence Number|Product i ik )

© "10|BP_FRM_A ] ALER

20|BP_FRM_B
30|EP_FRM_C

L 40 [BP_FRM
= _ T . S0'=5ubstitution Order

Figure 6a7 CTM Scheduling with FFF Class

‘PR(BP_FRM)

It's important to emphasize the supply consumption logic when supply categoriza-
tion is used in CTM. The supply categorization is applied locally for each member
of the FFF subset and not globally across all FFF subset products. As shown in Fig-
ure 6.18, the search strategy is defined to use the 01 category supplies before 02
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category supplies. CTM planning will first use the search strategy for the demand
product, and during source determination (***"), individual FFF member supplies
are selected using the search strategy. As a result, it's possible that the category
02 supply of FFF subset member A is used before the category 01 supplies of FFF
subset member B.

BearchStrategy  [CTH | IETM Search Strateny | CTM Search Sequence for Demand for Product B
1. ly Cat
Segue |Caleg Supply Calegory Deseription ] gyt egory 01 [8]
1 01 lcategary 01 -~ 2. Apply Source Determination (**)
2 . [™** Saurce Daterminallon = 1. Supply Category 01 [A]
3 02 categary 02 2. Supply Category 02 [A]
i i @l 3. Supply Category 01 [C]
4. Supply Category 02 [C]
FEF Class ['A. B, C] 5. Procure/Produce [B]
Leading Product B 3. Supply Category 02 [B]

Figure 618 CTM Search Strategy When Using the FFF Class

6.7 CTM Planning with Substitution Rules

Substitution rules are used in CTM planning to fulfill the demand for a given prod-
uct using the supply of the substitute product. The substitution rules can be main-
tained using the ATP rules or the interchangeability master data. Using the ATP
rules for CTM planning can be very useful to generate an accurate supply plan that
can be used for allocations in GATP. The ATP rules are maintained using the SAP
APO Transaction /SAPAPO/RBAO4 or using the SAP Easy Access menu ADVANCED
PLANNING AND OPTIMIZATION * MASTER DATA * RULE MAINTENANCE * INTEGRATED
RULE MAINTENANCE. The ATP rules are defined as inclusive rules, and the substitu-
tion procedures are assigned to the rule. You can define the substitutions in the
ATP rules, or you can use the interchangeability master data function to define the
substitution rules. '

AT—

There are three types of substitution rules that can be used in CTM planning:
product substitution, location substitution, and product location substitution as
described in the following sections.
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6.71  Product Substitution Procedure

The product substitution procedure is used to define location-independent sub-
stitution rules. For example, product A can be substituted by product B, whereas
product A and B exist in different locations. This procedure can be used if there's
no transport duration across the two locations that are relevant for planning.
The substitution requirement is created in the source location, and the substitute
receipt is created in the destination location without considering any transport
duration or transport constraints.

6.7.2 Location Substitution Procedure

The location substitution procedure is used when all of the products can be sub-
stituted across two locations. Similar to the product substitution procedure, the
substitution order is created for the source and destination products across two
locations without considering the transport duration or transport constraints, CTM
planning will search for supplies across the complete supply chain network using
the transport lanes where all of the transport constraints are considered for plan-
ning. As a result, it isn't recommended to define the location substitution proce-
dure. You can define the location substitution using the transport lane and the
product location substitution.

6.7.3 Product Location Substitution Procedure

The product location substitution procedure is the most commonly used substitu-
tion procedure where the substitutions are defined for a specific product in a given
location. You can define substitutions for a given product with multiple substitute
products.

In addition to the substitute procedures, you can also define the calculation profile
in the ATP rules. As shown in Figure 6.19, the Calculation Profile setting can be
used to define demand-specific parameters that are available in the CTM global
customization.

The use of ATP rules can be enabled in the CTM profile using the Rules setting in
the Further strategies tab of the CTM profile.
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Figure 619 CTM Calculation Profile Assigned to the ATP Rules

There are four possible options for the CTM setting:

> Do Not Apply Rules
No rules are used in the CTM profile.

> Find and Use Rule According to Demand

With this option, substitution rules can be used in CTM for each demand based
on the demand attributes. CTM uses the condition techniques available in SAP
SCM to select the appropriate rule based on the sales order attributes. It's also
possible to evaluate the rules using the descriptive characteristics assigned to
the demands. As shown in Figure 6.20, for every demand selected in CTM plan-
ning, the ATP rules are selected using the condition techniques. The activation
code is used to select different rule strategies for sales order, forecast, or depen-
dent requirements. The rule evaluation function is very flexible and can be used
to select specific rules for each of the CTM demands.

The rules evaluation function is primarily useful for ATP checks for the sales
orders. Using the rules evaluation function in CTM planning for very large
number of demands can have a negative impact on the overall performance. As
a result, you shouldn't use this option for CTM planning.
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CTM Demand
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INCMD Location Substitution Procedure
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Figure 6.20 Rule Evaluation for CTM Demands

» Use Specified Rule for Demand
This option is the most suitable method for using substitution rules in CTM
planning for a very large number of demands. The ATP rules are defined with
all of the substitution rules and explicitly used in the CTM profile. No rule
evaluation function is used in this mode because the rule is predetermined and
used in the CTM profile. This option is only available when the product loca-
tion substitution procedure is used in the ATP rule.

> Use First Found Rule for All Demands
Using this method, CTM evaluates the rules for the first demand only. The eval-
uated rule and the substitutions are used for all of the succeeding demands.

6.7.4 Production Substitution for Supply

Substitution rules that are selected for planning can be displayed in the demand
details section of the CTM demand simulation list. Substitution rules can be used in
CTM planning if both the original product and the substitute product are selected
in the CTM master data selection. The validity dates assigned to the substitution
rules are considered for CTM planning. The demand date is used to select the sub-
stitution rule. If there is more than one substitute product available for the origi-
nal product, then the costs assigned to the substitution are used for prioritizing
the substitutions. During the supply selection step of demand fulfillment, CTM
will select the supply for all substitute products that are available in the substitute
rules. It's important to understand that the substitution rules can be used only to
use the supplies of the substitute product. It isn't possible to create any procure-
ment or production for the substitute product using the substitution rules.
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6.75 Production Substitution for Production (Down Binning)

Substitution rules can be used in CTM planning for a special form of produc-
tion called down binning. This form of production is mainly used in the high-tech
industries where the production process can lead to production of output material
with different attributes or quality. To define this output production, a quantity
of co-products is used in the PPM/PDS. Using the substitution rules, it's possible
to define if the co-products can be used to fulfill the demand of the main prod-
uct. In CTM planning, during the planned order creation, CTM simultaneously
includes generated co-products directly in the quantity conversion for covering
the requirement.

Based on the substitution rules, the co-product supply is directly used in fulfilling
the demand quantity. The net resource consumption is according to the demand
quantity, which is fulfilled using the main product and co-products. The down
binning process is shown in Figure 6.21. The PPM is defined with three output
products: Q, Q1, and Q2. Q1 and Q2 represents the same product Q but with a
different quality rating. Using the substitution rule products, Q1 and Q2 can be
substituted for the demand of product Q. During the planned order creation, CTM
will consider the allowed substitution rule to schedule the planned order with
quantity 80, 10, 10 for the main product and the co-products. The net demand for
the product Q is fulfilled using the main product and co-product output quantity.
The resource consumption and input product I quantity is with respect to the out-
put quantity of the main product Q.

80% 109 10%

S'ubstitution
Q1->Q
Q2 ->Q

Figure 6.21 Down Binning Scenario Planning with Substitution Rules
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6.8 Aggregated Planning with CTM

In CTM, you can carry out aggregated planning that takes hierarchy structures into
account. You can execute an aggregated CTM planning run for capacity planning
and source determination at the header location product level of a location product
hierarchy. You can then use SNP disaggregation to disaggregate the planning result
to the individual subproducts. With this type of planning, you achieve improved
performance to execute CTM planning for a very large data volume.

When CTM is used in medium- to long-term planning horizons using the aggre-
gated planning process, you can simplify the planning process by making the
planning decisions at the header product level instead of the detail level. The hier-
archy name used in the CTM planning must be maintained with reference to the
hierarchy structure and must be used in the CTM profile. Aggregated planning in
SAP SCM is tightly integrated with the SAP Apparel and Footwear industry solu-
tion with SAP SCM 5.0.

The SAP Apparel and Footwear product grids with multiple dimensions are con-
verted automatically to the SAP SCM location product hierarchy. Using aggregated
planning in CTM, you can create a constrained supply plan. SNP order disaggre-
gation can be used to disaggregate the header level orders to the sublevel orders.
Sublevel orders are grouped together using the order group number that is used
for creating the orders items in the SAP Apparel and Footwear system for the
product grid. Aggregated planning in CTM can be used for non-SAP Apparel and
Footwear system also, but you have to create the order hierarchy manually in SAP
SCM. You can use location product, resource, or PPM/PDS hierarchies in CTM
planning. CTM planning is used to generate the supply plan at the aggregate level.
The disaggregation of orders is executed using the central SNP disaggregation func-
tion that is also used to disaggregate the planning results from SNP Heuristics and
SNP Optimizer.

! SAP SCM aggregated planning in SAP SCM 5.0 is only supported for SNP planning As
a result, CTM planning with hierarchies is only supported for SNP bucket mode. In the
CTM profile, bucket-oriented planning and SNP order type are automatically selected
for aggregated planning in CTM.
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6.81 Hierarchy Definitions Used in CTM Planning

To use aggregated planning in CTM, you can maintain the following hierarchies
for CTM planning:

> Location product hierarchy

Location product hierarchy is used to assign several sublevel product locations
to a header product location in a two-level hierarchy. You execute aggregated
planning at the header location product level. A header location product is the
header product of a location product hierarchy that you've generated from a
location hierarchy and a product hierarchy. In this model, you create both
header and sublevel products at the same location and combine them using the
hierarchy definition. It's also possible to create a product location hierarchy
where several sublevel locations are grouped under one header location. In this
scenario, you'll assign the same product at both the header and the subloca-
tions.

The options in Table 6.4 are available for using the location product hierarchy
in CTM planning.

Option 1 ' Header Product Product Group — Location
Ara) Subproduct Product - Location

Option 2 Header Product Product - Location Group
Subproduct Product - Location

Table 6.4 Location Product Hierarchy Options

You create all of the levels of these two-level hierarchies as standalone products
and locations in the product and location master data. If you want to plan mul-
tiple locations of your network, the same header products should be defined in
all locations. SNP disaggregation takes into account the rounding values and lot
size parameters defined for the individual header and subproducts.

If you want to ensure that there are no remainders at the header product level
during SNP disaggregation, the rounding values defined at the subproduct level
must be the same within a location product hierarchy. The rounding value of
the header product must be a multiple of the value at the subproduct level. In
addition, the minimum lot size at the header level should be larger than or
equal to the minimum lot size defined at the sublevel. The procurement type
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defined at the header product level should also be supported at the subproduct
level. The same SNP production horizon, extended SNP production horizon,
and SNP stock transfer horizon should be defined for all products of the loca-
tion product hierarchy (including the header product).

> Resource hierarchy

When planning for resources on the aggregate level, it's possible to combine
several sublevel resources to an aggregate resource using the resource hierar-
chy. You can use either bucket or mixed resources when planning with CTM
using the resource hierarchy. During planning, CTM will ensure that the
resource capacity of the header resource is consistent with the sublevel resource
capacity. If you want to display the resource consumption at the header level
and you're not using the same resources at the header and sublevel in the PPMs
or PDS, you should create a resotirce hierarchy so that the resource consump-
tion is displayed correctly. The resource hierarchy should be consistent with the
PPM/PDS hierarchy used to consistently aggregate and disaggregate the planned
orders across the header and sublevel resources. '

» PPM/PDS hierarchy
The PPM/PDS hierarchy is mainly used during source determination of order
disaggregation. The sublevel orders are created using the PPM/PDS hierarchy.
Sources that aren't part of the hierarchy aren't used for order disaggregation.
For CTM planning at the header product, the header product PPM/PDS are
used. To disaggregate the order consistently, the PPM or PDS hierarchy should
be consistent with the location product hierarchy.

Hierarchy structure as shown in Figure 6.22 is defined in the SAP SCM system
using Transaction /SAPAPO/RELHSHOW or using the SAP Easy Access menu
ADVANCED PLANNING AND OPTIMIZATION * MASTER DATA * HIERARCHY * MAIN-
TAIN HIERARCHY.

e

The hierarchy structures defined in the master data can be used in the CTM
profile either explicitly using the hierarchy names or with reference to the plan-

 ning area. The standard planning book 9ASNPAGGR with data views SNPAGGR
(1) and SNPAGGR (2) based on the standard planning area 9ASNP02 are deliv-
ered with SAP SCM 5.0. This planning area and planning book contain the key
figures required for aggregated planning and the assignment of key figure attri-
butes, such as the aggregation indicator and the key figure functions 9001 to
9026.
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Figure 6.22 Hierarchy Structure Definition Used for CTM Planning

The aggregation indicator specifies whether the aggregated value or the normal
value is calculated and displayed at the header location product level in a key
figure. This indicator also controls whether the value is kept or deleted at the
subproduct level after aggregation. For CTM planning, only the hierarchy name
assigned to the planning area is sufficient. As shown in Figure 6.23, you can
explicitly define the hierarchy names that are used for planning or you can use
the Use Hierarchies from Planning Area setting. The planning area can be main-
tained in the CTM profile or defined in the CTM global customization.
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Figure 6.23 CTM ProﬁlE Settings for Aggregated Planning with Hierarchy
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Aggregated planning in CTM can be executed at either the header level or sub-
level. When planning at the header level, CTM selects only the header-level
product locations, resources, and PPM/PDS. On the other hand, when planned
~at the sublevel, the hierarchies are evaluated to select the sublevel product loca-
tions, resources, and PPM/PDS for planning. The hierarchy definition must not
combine products from header and sublevel. For example, it isn't possible to
select the sublevel product in the supply chain or BOM of the header product
when planning at the header level. Any such dependencies can be verified using
the CTM master data check function. If the header and the sublevel products
are combined using the hierarchy, the master data check will indicate this as an
error, and CTM won't plan the respective products. The planning objects (loca-
tions, resources, and PPM/PDS) that are selected for CTM planning can be dis-
played using the CTM master data check function as shown in Figure 6.24

. Maximum Earliness | Calandarw FFF Subsets |  [4][+}g]

Headet Product TAES EIN R i L_:J;

Sub Location Products
Product ‘|Location

AFB_FIN_BLUE_L AFS_DC 1
AFS_FIN_BLUE_ M AFS_DC_ 1
AFS_FIN_RED_L AF5_DC_1

Figure 6.24 Hierarchy Display in CTM Master Data Check

6.8.2 Master Data Selection for Aggregated Planning in CTM

CTM planning can be used to plan for either header products or the subproducts
of the hierarchy. The header and subproducts are created in SAP SCM as inde-
pendent products and don't defer in terms of the master data attributes. In CTM
master data selection, you can select both the header and sublevel products. In
the CTM profile, if you use the hierarchy definition, then you can only select the
header product of the hierarchy in the CTM master data selection. Based on the
planning level, CTM will evaluate the hierarchy to select the appropriate products.
For example, when planning at the header level, only header products, transport
lanes, and PPM/PDS are selected for planning. On the other hand, when planning
at the sublevel, only the sublevel products, lanes, and PPM/PDS are selected for
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planning. It isn't required to explicitly select the sublevel location products in the
CTM master data selection.

6.8.3 Process Steps for Aggregated Planning in CTM

Aggregated planning with CTM is executed using several process steps. You per-
form the individual planning steps with your own CTM profiles with different
settings. So that the master data remains the same for all process steps, you use
the same master data selection in each CTM profile. You only include the header
location products and the corresponding SOSs in the master data selection. Based
on the location product hierarchy, CTM automatically considers the sublocation
products during aggregated planning, Figure 6.25 provides the overview of the
process steps that are required for order deletion, sublevel demand netting, header
level demand aggregation and planning, and finally the disaggregation step.

Deletion Step “ T
(CTM Profile 1) Agpregated
i Planning Step (HEADER)

Delete unfirmed orders
{CTM Prafile 3)

Metting Step (SUB) Delete Unfirmed orders
(CTM Profile 2)
Delete Unfirmed Orders

Aggregated Planning Disaggregation =
EEE :> Step(GNP)
Sub Product Netting Disaggregate Header

] orders to Sub Product
il j /sapapo/snplE

CTM Master Data Selection

* Header Product Location
° 505 for Header Product(Lanes/PPMs)

Figure 6.25 Process Steps for CTM Aggregated Planning

The following is an example of a process for aggregated planning with CTM. You
perform each step with a different CTM profile. : ﬁ

> STEP 1: Delete existing receipts and supplies.
During the regenerative planning with CTM, the first step is to delete all of the
existing unfirmed orders. Before you start the actual CTM planning run, delete
unfixed orders at the header location product level and at the sublocation prod-
uct level in a separate planning run. To do so, use a CTM profile with the fol-
lowing planning strategies:
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» Planning mode: Replan All Orders
> Delete mode: Delete Orders That Are Not Firm

> STEP 2: Net sublevel supply and demand.

The second step in aggregated planning is to net the existing demands and sup-
plies at the subproduct level as shown. This is to ensure that only the net open
demand is planned for the header product. You carry out a single-level or mul-
tilevel assignment of existing receipts and supplies at the sublocation product
level in a separate CTM run. An assignment at the sublocation product level can
prevent a surplus or a lack of stock when you disaggregate the planning results
at the sublocation product level at a later time. In the CTM profile, you select
the Sublevel setting as the planning level for aggregated planning. In this pro-
cess step, only the existing supplies across the supply chain are used for demand
netting, and no new orders must be created. If you're using netting across loca-
tions, the transfer order must be created. Figure 6.26 shows the CTM netting
results at the subproduct level.

SUB -1 SUB -2 SUB -1 SUB -2 SUB -1 SUB -2

ol | Lelle], Lo Tle],

30+: : 20+ 30+: : 20+

SUB -1 SUB -2 SUB -1 SUB -2

Initlal Demand. And!Supply m Net Demand for Planning

Figure 6.26 CTM Demand Netting at Subproduct Level :

Two subproducts SUB-1 and SUB-2 are assigned to the header product HEAD.
Using the supply demand netting at the subproduct level, the existing demands
and supplies are netted using the fixed pegging between the demand and sup-
ply elements. In the CTM profile under the Basic Settings tab you'll exclude the
procurement alternatives PPM/PDS and External Procurement. This will ensure
that CTM doesn't generate any new planned orders or purchase requisitions. As
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a result only existing supplies are used for demand fulfillment. The net open
demand at the subproduct level is used for aggregation and supply planning at
the header level.

> STEP 3: Aggregate and plan demands at the header level.

In this CTM planning step, the system aggregates the demands and receipts
from the sublocation product level to the header location product level using
the hierarchy definition. Aggregation with hierarchy can be followed by aggre-
gation by time buckets. The net demand at the sublevel is selected and aggre-
gated to the header level. It's recommended that you use the same UOM for the
sublevel product and the header-level product. If you choose to use a different
UOM, then CTM will use the standard UOM conversion process to convert the
sublevel demand and quantities to the header level. To retain the planning
results (transfer order, fixed pegging) from the netting step, you have to use the
CTM profile with the following planning strategies:

> Planning Mode: Orders Without Fixed Pegging
> Delete Mode: Do Not Delete Any Orders

The system generates planning for the header location product using the aggre-
gated demand. The aggregated demand in CTM is a virtual demand and is only
generated during the CTM planning run. The aggregated demand isn't persis-
tently stored in SAP liveCache. The aggregated demand can be displayed in the
CTM demand simulation list. In the demand details section, you can display the
actual sublevel demands that are used for demand aggregation as shown in Fig-
ure 6.27.

The aggregated demand is planned like normal demands and can be used for
time-based aggregation and demand prioritization. All of the attributes that are
relevant for the demand prioritization must be maintained for the header prod-
uct. For example, the material priority from the individual sublevel products
isn't considered for the aggregated demand. You have to maintain the material
priority for the header product. The production horizon, GR/GI times, and
resource consumption must be maintained for the header product. CTM will
create the constrained supply plan for the aggregated demand while consider-
ing the same source determination and supply consumption rules as used for
normal demands as shown in Figure 6.27.
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Figure 6.27 CTM Demand Aggregation Using Hierarchy

The supply created for the CTM aggregated virtual demand can't be pegged to
the aggregated demand because the aggregated demand doesn't exist in SAP
liveCache. CTM planning results can be displayed using the SNP planning book,
which is designed to show both the aggregated demand and supply using appro-
priate key figures. It's possible to create fixed pegging for the dependent
demands and supplies that are created for the aggregated demands.

SUB -1 SUB -2 HEAD
20- ’ 30- r '
HEAD =«

50+ S
20- @ 30-

SUB -1 SUB -2

Net Demand for
Planning

y Demand Aggregation pg

Supply.
i and Planning

Disaggregation

Figure 6.28 CTM Aggregated Planning and Disaggregation Steps
The supply corresponding to the aggregated demand is disaggregated to the

subproduct level using several disaggregation techniques as shown in Figure
6.28
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If you specified a resource hierarchy in addition to the location product hierar-
chy, CTM also takes capacity restrictions into account during planning.

> STEP 4: Disaggregate aggregated planning data

CTM planning results at the aggregate product level can be disaggregated to the
subproduct level. You can execute this function within aggregated planning in
SNP. It disaggregates the results of CTM planning that you have performed at
the header location product level of a location product hierarchy, to the level of
the individual subproducts. You can use the disaggregation function interac-
tively in the SNP planning book or in background mode using Transaction /
SAPAPO/SNPO6. This is shown in Figure 6.29. This function can be started
using the SAP Easy Access menu ADVANCED PLANNING AND OPTIMIZATION * SUP-
PLY NETWORK PLANNING * PLANNING * SNP IN BACKGROUND * SNP DISAGGREGA-
TION.

SNP disaggregation disaggregates the planning result saved in the distribution
receipt (planned), distribution demand (planned), production (planned), or
dependent demand key figures, to the individual subproducts. The aggregated
value for the header location product is displayed in the aggregated distribution
receipt or aggregated distribution demand (Planned) key figures and in the
aggregated production (Planned) or aggregated dependent demand key figures
after disaggregation in interactive SNP.

The disaggregated value for the individual subproducts is again displayed in the
nonaggregated key figures, such as distribution receipt (planned), and so on
when you select the individual subproduct. If you display the detail view of the
aggregated key figures by right-clicking, you'll see a list of orders that the sys-
tem created for the subproducts of the header product. You can change this
order data. SNP disaggregation is necessary to transfer orders to an SAP ERP
application. To transfer the disaggregated planning results successfully to the
SAP Apparel and Footwear system, you have to use the order group numbers
for the CTM created order. Order group creation can be enabled 1n CTM plan-
ning with the Use Order Group setting under the Technical Settings tab in the
CTM profile.
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Figure 6.29 SNP Order Disaggregation

Disaggregation Methods

You can choose between two disaggregation methods or combine both methods.

> Disaggregation according to demands
Values are disaggregated from the header product level to the subproduct level
according to fair share distribution or push distribution principles that are also
used by deployment. With fair share distribution, if demand exceeds supply,
the system distributes the supply evenly over the individual subproducts
- according to their demand. With push distribution, the procedure is similar but
Is used when supply exceeds demand. SNP disaggregation determines disaggre-
gation demand; in other words, the demand of the subproducts, based on the
NETDM ausxiliary key figure or a user-defined auxiliary key figure. The system
calculates the net demand saved in the NETDM key figure at the subproduct
level using the net demand (disaggregation) macro, while taking the stock level
changes into account. It ignores the demand from earlier periods (shown in the
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supply shortage key figure) and only considers the demand starting with the
period containing the value to be disaggregated.

> Disaggregation according to quota arrangements

Values are disaggregated from the header product level to the subproduct level
according to quota arrangements that you have defined for the subproducts.
You define these quota arrangements either as time-independent in the master
data of the product hierarchy or location product hierarchy, or time-dependent
in a time-series key figure. You specify the time-series key figure in the disag-
gregation settings. You can either use an existing (not yet used) key figure of
your planning area, or create a new key figure and assign it to your planning
area and planning book.

> Method combination ‘
You can also select the Disaggregation According to Quota Arrangements option
from the Method field and specify a horizon. The system performs disaggrega-
tion according to demands for orders within the horizon, and disaggregation
according to quota arrangements for orders outside the horizon. This is useful,
for example, if you have more exact demand information for a time frame in
the near future than for a later time frame.

In addition to the disaggregation methods, you can choose between period- or
order-based disaggregation modes. The disaggregation function can be executed
at a single location or across the network.

> Network disaggregation
The value stored at the header product level is automatically disaggregated at
all locations in the distribution network where the chosen header product
and subproducts exist.

> Location disaggregation
The value stored at the header product level is only dlsaggregated at the
selected locations for the selected products.

If you've determined the low-level codes before executing networlc or location
disaggregation, the system automatically processes the locations in a specific
sequence so that it can correctly determine the disaggregation demand. The
system begins with the final location of the supply chain where the demand
exists at subproduct level (a DC, for example).

LT
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> Delete orders at the header level
During order disaggregation, you can configure how you want the system to
proceed after disaggregation with the orders at the header location product
level. This refers to the values saved in the distribution receipt or distribution
demand (planned) and production (planned) or dependent demand key figures.
You can specify that the system deletes, reduces, or doesn't change the orders. In
the production environment, it's highly recommended to note the following:

> Delete
The system deletes the orders at the header product level (the values saved
in the distribution receipt or distribution demand (planned), and production
(planned) or dependent demand key figures.

> Reduce , ’

The system reduces the orders at the header product level by the total of dis-
aggregated orders at the subproduct level in the respective period. There
might be a remainder if you've defined different rounding values or mini-
mum lot sizes for the subproducts and header product in the product master
data. This remainder is then displayed in the distribution receipt or planned
distribution demand and planned production or dependent demand key fig-
ures in interactive planning.

» Do Not Change

The values saved in the distribution receipt or planned distribution demand
and planned production or dependent demand key figures are retained. The
system takes these values into account when it calculates the total receipt/
demand, thus calculating them twice. This can cause problems when the data
is processed further in other locations. The system deletes or reduces the
orders in the disaggregation horizon. You should mainly use the option of
retaining the orders for simulation purposes.

6.8.4 Aggregated Planning with Safety Stock

Safety stock (SS) planning for the header product can be executed during the CTM
planning. The SS planning data can be maintained at the header product, or you
can maintain the SS method and the SS values at the subproduct. Using the set-
ting in the hierarchy definition, you can aggregate the subproduct SS values to the
header product (see Figure 6.30).
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Figure 6.30 Safety Stock Aggregation Modes in Hierarchy

You can define the SS data as either time independent in the location product
master data or time dependent in interactive SNP. In the master data of the loca-
tion product hierarchy, you can define at the header location product level that
the system automatically aggregates the data from the sublocation product level to
the header location product level using the Aggregated SDS and Aggregated SFT
fields. Various procedures are available for aggregation, such as average and total.
So that the time-dependent data can be automatically aggregated, it has to be saved
in time-series key figures in SAP liveCache. Aggregation is only temporary, mean-
ing the aggregated data isn't saved permanently. The SS method defined for the
header product must be used for all of the sublevel products.

Two-phase SS planning for the header product isn't supported in CTM because it
isn't possible to create fixed pegging between the demands at the subproduct level
and supply created at the header product level. For SS planning, you should use
single-phase SS planning in CTM using the Do Not Plan Demands and Consider
Supply Shortage settings.

‘Limitation of Aggregated Planningiin CTAY

CTM aggregated planning is a flexible planning tool for planning with hierarchies. The
aggregated planning function in SAP SCM Is supported only for the SNP bucket mode, so
the following restrictions must be considered before using aggregated planning in CTM:

» Only two-level product location hierarchies are supported by CTM.

> The aggregated planning function is only possible in the SNP bucket-planning sce-
nario. Order types should also be of type SNP.
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> Interactive processes such as changing, creating, and deleting an aggregated order,
aren't possible in CTM. They can only be performed with SNP interactive planning.

» Descriptive characteristics for subproducts can't be used for aggregation, so they
aren’t used in CTM demand prioritization.

Because SNP disaggregation doesn't support the following scenarios, we recommend
that you don't use them in aggregated planning with CTM either:

» Product interchangeability and CTM planning with rules

» Subcontracting

» MTO production

» Planning without final assembly

6.9 CTM Planning in Distribution Networks

CTM planning can be used for supply demand matching in the distribution net-
work. In a distribution network, all of the DCs can supply each other. As a result,
the supply chain isn't a linear network, but materials can be transported across
locations. As shown in Figure 6.31, the distribution network consists of three
warehouses, and each one can be a source location. The demand also can be placed
across any location of the network.
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Figure 6.31 Maximum Transports for Distribution Planning in CTM

Due to the multilevel planning logic in CTM, the search tree starts from the demand
location, and all possible source locations are used for supply selection.
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The following search tree is generated for the demand in Warehouse1:
Transport (WH2 — WH1)

Transport (WH1 — WH2) (Error due to cyclic transport)

Transport (WH3 — WH2)

Transport (WH2 — WH3) (Error due to cyclic transport)

Transport (WH1 —> WH3) (Error due to cyclic transport)

Transport (WH3 — WH1)

In extreme cases, the number of search points will be 3*2 = 6 per demand.

For a distribution network with 10 DCs, the maximum search points generated are
3,628,800 (10*9*8*7*6*5%4*3*2%1),

As shown in the preceding example, due to the large number of search points that
are generated during the CTM planning process, demand processing can take a
significant amount of time. To reduce the CTM search points, you can use the Max.
No. of Stock Transfers (maximum number of stock transfers) parameter (refer to
Figure 6.31) to define successive transport orders than can be created for a given
demand. By using this parameter, CTM won't search for multiple transports.

The following search points are generated by CTM using the Max.No. of Stock
Transfers parameter with a value of 1:

Transport (WH2 — WH1)

Transport (WH3 — WH1)

610 Summary

You can use CTM planning for implementing advanced planning methods using
requirement strategies. You now understand the master data and the order data
used for supply chain planning within a plant. Subcontracting planning methods
in CTM was also explained in detail. You can now use the aggregated planning
function in CTM using the location product hierarchy structure.

In the next chapter, the technical details of the CTM planning process are
explained.
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In this chapter, you'll learn the technical details about the CTM engine

in order to analyze and optimize the CTM planning run. You'll also learn
about the parallel processing methods and customer exits available in CTM
planning.

7  Technical Details of CTM Planning

A successful implementation of the CTM supply planning process requires a care-
ful analysis of the requirements and a clear understanding of the CTM planning
engine algorithm. To ensure that the CTM planning process using the CTM engine
is configured optimally for the best performance and supportability, it's important
to understand the key process steps and interfaces that are used by the CTM plan-
ning engine. CTM application logs are available to identify and analyze the bottle-
necks in key process steps with respect to the overall runtimes of the CTM panning
process. There are several best practices described later in the chapter that must
be used to achieve the optimal performance of the CTM planning run. The CTM
planning run using the parallel profile is supported from SAP SCM 5.0. This can be
used to optimally use the available system resources during CTM planning. Sizing
considerations for the CTM planning is also described. CTM planning offers sev-
eral user exits and BAdIs to extend the CTM functionality to meet specific require-
ments. Detailed description is provided for all of the BAdIs and user exits later in
this chapter. CTM variable planning parameters can be used to enable specialized
planning functions. This chapter provides a list of all variable planning parameters
available in SAP SCM 5.0. The last section of this chapter describes the commonly
faced issues with CTM planning. !‘

74 CTM Planning Performance Optimization

A CTM complete planning run consists of four steps as shown in Figure 7.1. Each
step can contribute significantly to the overall runtime of the planning process.

To evaluate each process step of the planning run, it's important to enable applica-
tion log creation for the CTM planning run. The CTM application log can be cre-
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ated using the Save CTM Messages setting available in the Technical Settings tab of
the CTM profile. The planning application logs can be displayed for the CTM run
using Transaction /SAPAPO/CTMAPLOG or using the SAP Easy Access menu path
ADVANCED PLANNING AND OPTIMIZATION * SUPPLY CHAIN PLANNING * MULTILEVEL SUp-
PLY AND DEMAND MATCHING = CAPABLE TO MATCH = REPORTING ® APPLICATION LOG.

< e  Complete CTM Run SR >
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Figure 71 CTM Planning Steps
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Figure 7.2 CTM Application Log

The CTM application log shown in Figure 7.2 is the most important tool, which
can be used for top-down performance analysis. Detailed messages are created for
each of the steps. The number of objects selected for planning and the planning
results are listed in the application log. You can identify the overall runtimes and
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the runtimes for each of the planning steps. For example, you can determine if the
overall runtime for data selection is optimal or if the main bottleneck is the CTM
engine planning run.

Using the application log, you can identify the total time required for order selec-
tion, demand prioritization, supply categorization, product location selection,
transport lane selection, PPM/PDS selection, CTM engine planning runtimes, and
order creation in SAP liveCache. The number of planning objects selected for plan-
ning can also be displayed in the CTM application log.

APO Performance Vonitor

] ?@§:[:q‘

Version Information

Engirie Yersion 5 1_COR 6PBG, dO3sE30, Jul 16 2008 15:22

Flanning Yersion Info.

e S I T T N A B A A
12 19.98.2008 23:52:54
19.08.2008 23:52:54
19.08.2008 23:52:47
19.08.2008 23:52:47
.08.2008 23:52:57
19.08.2006 23;52.57
18.08.2008 23.52 ;51
18.08.2008 23:52:52
19082000 23:53:01

PRI
Derand Mumber
stock Number
Ho. of Location Products
No. of Locations 3
Nao. of Resources
Capacity Protile Number
lo.of PPHs
Transportation Lane Numrber
Substitution Rule

ra
{is]
D W& Wee e
3
Li=1
coonocoooos
) y
o
=
L=

Brder Statistics of CTH Optimizer

Humber
Humber
Nunber
Number
No. of

of Productn Drders
of Purchase Requisns
of Transfer Orders

of Substitution Drders
Peg. Relathships i

coooco

CTHK Engine Durtn

Start
End 19.08 26088 23:53:82
Durtn B:00:066

19.08.2008 23:62:56

Figure 7.3 SAP SCM Performance Monitor Data for CTM Planning

Another important tool available in SAP SCM to identify the overall performance of
the CTM run is the SAP SCM Performance Monitor. This function can be invoked
using Transaction /SAPAPO/CTMPERFMON. Figure 7.3 shows the performance
results for one of the CTM planning runs. Using Performance Monitor, you can
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identify the total duration for each of the steps and the number of objects used for
planning. The Performance Monitor log can also be used to determine the CTM
engine version.

Based on the planning process and overall system configuration, the overall runtime
and performance can be influenced by each of the planning steps. The factors that can
influence the four planning steps are described in detail in the following sections.

744 STEP 1: Read Data and Delete Order

Step 1 of the CTM regenerative planning is used for deleting all of the firmed orders
and to read firmed orders. The firmed orders are converted to CTM demands and
supplies. During CTM re-planning mode, CTM planning first selects the data from
SAP liveCache for order deletion. After the orders are deleted from SAP liveCache,
the remaining orders are selected again for planning. By default, the order selec-
tion for deletion selects all of the details associated with the orders. For example,
input nodes, output nodes, order pegging, and so on. To avoid selecting order
details, you should use the Do not Check Order Details setting along with the
End Planning Run After Order Selection setting available under the Technical Set-
tings tab of the CTM profile. Because these are profile-specific settings, it's recom-
mended to create a separate CTM profile for order deletion using these settings. As
shown in Figure 7.4, it's recommended to use two separate planning profiles for
CTM planning. The first profile is used for order deletion, and the second profile
is used for order selection and planning.

End Flanning Run After Order Splection

D nat Chack Order Detaiis

{&1Da ot Delete Pegaing of Firm Orders |

! leﬁlnbéff'aiéa-lng

5?‘ Platining Wide - : | [DeE g ;
Oo:uarswwguuu’ugglqn,- Pt i ~ || OBo Not Dafatn Any Ordats :
|| Qoo WinowFradFeggna || ® Dolata Oraers Thal A Not Firm
i @ Replan All Ordérs [ || OomerTmes of Selecied Demands.  CTM Deletion Profile
i
Piandingstrategis | BERt SIAEIET

[Planning Mode : 1 ‘Deleta Hode 7
1 O Orders Without Pegging i : /@ Do Not Detote Any Drdars

{8 Ordurs Without Fixed Fegging ? 1 | | ©ODelete Orders That Are Not Firm
|} ~ W * "

() Replan All Orders i ! by O Ordér Trees of Belecled Damands " n

: Sy _ ! s : CTM Planning profile

Figure 7.4 CTM Profiles for Optimal Order Deletion and Planning
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Using a separate profile for order deletion, you can use fast deletion options in
the CTM profile. The order deletion is executed much faster. You can also use the
parallel processing profile to optimally use the available system resources during
order deletion. This deletion profile skips the default checks required for order
deletion. For example, the pegging information and input and output nodes aren't
read. Firmed orders aren’t deleted. The system will read all orders for all location/
products that belong to the master data selection. Every unfirmed order for a loca-
tion product that is in the selection will be deleted if it has an input or output node
in the master data selection. The fast deletion profile must not be used if you're
using the Subcontracting planning scenario. Using the fast deletion method, only
the purchase requisition assigned to the subcontracting planned order is deleted
because the subcontracting planned order is a firmed order. The subcontracting
purchase requisition and planned order must always be created and deleted simul-
taneously. The second profile is used for planning the open demands and supplies.
To select only the open demands, you can use the Orders Without Fixed Pegging
and Do Not Delete Any Orders options for the planning and deletion mode in the
CTM profile.

Similar to other planning tools in SAP SCM, CTM also uses SAP liveCache COM
functions to read the order data from the SAP liveCache. SAP liveCache and appli-
cation routines provide very fast access to the order data. The order data selection
using SAP liveCache application routines can be optimized using package sizes
available in the CTM global customization. By using the Package Size for Order
Selection setting available in CTM global customization, CTM will select the order
data from SAP liveCache using smaller packages. The package size for order selec-
tion is used to select the orders from SAP liveCache and represents the number
of product locations or peg areas that can be used to select orders from SAP live-
Cache. This can improve the overall performance of the order data selection. A
very low or high package size can negatively influence the overall performance
of the order data selection. In addition to the deletion profile and package size
for order selection, the following parameters can also improve the overall perfor-
mance of the order data selection:

> During order data selection, by default, the dynamic pegging relationships are
calculated by SAP liveCache. During regenerative planning, the dynamic peg-
ging relationships aren't relevant for planning. The calculation and reading of
this data can take a significant amount of time during the order selection. You
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can exclude the reading of dynamic pegging by SAP liveCache for order selec-
tion using the CTM variable planning parameter FIX_PEG_LC with Value1 = X
(see SAP Note 1076350 for more details).

> Order data in SAP liveCache consists of additional attributes that aren't relevant
for CTM planning. You can exclude the reading of additional attributes of orders
that aren’t relevant for CTM planning using CTM planning parameter EXCLUDE_
LC with Value1 = X (see SAP Note 1056215 for more details).

> Order data selection from SAP liveCache can be much faster by using the latest
COM routines in SAP SCM 5.0. You can enable data selection using new func-
tions by using CTM planning parameter FAST_READ with Valuel = X (see SAP
Note 1070611 for more details).

> When the Make To Order (MTO) planning scenario is-used in the SAP SCM
application, it creates peg areas for each of the MTO sales orders in the cus-
tomer system. Over time, the peg areas aren't relevant for planning and hence
must be deleted using the SAP standard report for peg area deletion /SAPAPO/
DM_PEGKEY_REORG (see SAP Notes 390151, 693767).

The data selected for planning is converted into CTM demands and CTM supplies.
The selected demands, supplies, and SC Model data (product locations, transport
lanes, and PPM/PDS) are uploaded to the CTM engine for planning and generat-
ing the supply plan. To reduce the number of demands and supplies uploaded to
the CTM engine for planning, you should use demand and supply aggregation.
As described in Chapter 3, time-based aggregation can be used to group multiple
demands or supplies for planning. The use of time-based aggregation must be care-
fully evaluated for your business requirements.

The selected demands and supplies are temporarily saved in the SAP SCM database
using the Tables /SAPAPO/CTMDEM and /SAPAPO/CTMSUP. The saved demands
and supplies are selected by the CTM engine for planning using the RFC interface.
In certain planning scenarios where a large number of demands and §ppplies are
selected for planning, saving the data in database tables can be very performance
intensive. Using the Only Hold in Active Mode option available in the CTM global
customization, it's possible to save the demand and supply data in the SAP SCM
application sever memory rather than saving it in the database. This can improve
the performance of the CTM demand and supply selection step but would require
additional memory for the SAP SCM application server. The performance gain
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versus the cost of additional memory must be carefully evaluated when using this
setting in the CTM global customization.

In STEP 1, after all of the master and transactional data is prepared, the CTM plan-
ning engine is started using the RFC communication.

712 STEP 2: CTM Engine Planning for Demands

The CTM engine receives the planning data and generates the supply plan for
the selected demands. The CTM engine is a C++ based scheduling and planning
engine. It's based on RFC server implementation to communicate with the SAP
SCM server. To identify and analyze the performance of the CTM engine, it's
important to understand the CTM planning algorithm described in Chapter 4. It's
also important to check the technical configuration of the CTM engine interface
and optimization server configuration.

Setting Up the RFC Connection for the CTM Engine

The connection to the CTM engine is established using the RFC connection defi-
nition in Transaction SM59. SAP delivers the standard connections for CTM and
other planning tools in SAP SCM. The default connection name, OPTSERVER_
CTMOT1, is used for the CTM engine. To enable communication between the SAP
SCM server and the CTM engine, the gateway service and the gateway host must
be also assigned to the RFC connection. Figure 7.5 shows the typical REC con-
nection definition used for the CTM engine. The CTM engine is a precompiled
C++ engine named as CTMSVR.EXE, which is executed on the Windows-based
32/64-bit optimization server. The CTM engine isn't supported for the UNIX-based
systems.

It's possible to define multiple RFC connections in the SAP SCM system for the
CTM engine. You define multiple RFC definitions to connect multiple optimization
servers to the SAP SCM server. This is mainly useful if you want to execute multi-
ple CTM runs in parallel without causing any CPU bottlenecks in the optimization
server because the CTM engine planning is a highly CPU-intensive process.
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Figure 2.5 RFC Connection Definition for CTM Engine from SAP SCM Server

SAP SCM offers a central optimization server management function and customi-
zations to define additional parameters for the RFC connections. U‘sing the cus-
tomization Table /sapapo/optsvr available under customization SAP SCM IMPLE-
MENTATION GUIDE * ADVANCED PLANNING AND OPTIMIZATION * BASIS SETTING *
OPTIMIZATION = BASIC FUNCTIONS * MAINTAIN MASTER DATA FOR OPTIMIZATION
SERVER. Figure 7.6 shows the CTM optimization server configuration.

?
.f
|
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Figure 7.6 CTM Optimization Server Configuration

In the master data for the optimization server, you can specify which standard
optimizers are available for SAP APO, in which position they are, and how they
should be accessed. In each row, information for precisely one optimizer is main-
tained. Table 7.1 lists the attributes that can be maintained for each of the RFC

connections used for CTM planning.

‘Attribute. || Description : S S SRR

Identifier Exact description of the optimization program (optimization for
CTM, PP/DS, SNP, ND) that is on an optimization server.

Module - Module in SAP APO that provides optimization servers. You can
choose among CTM, DPS (PP/DS), SNP, and ND.

Short text Description of the optimizer.

Status Inactive:

The optimizer is inactive and can't be started.

Active (normal situation):

The optimizer is active.

Active (logging switched on): |

The optimizer is active, and a log ffile is written during an

optimization run. ' 5

' Max. users Maximum number of users that can work simultaneously with the
" optimizer ;

Table 71 Attributes for RFC Connections
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e

Attribute : 3
Priority Specifies the priority with which an optimization server is chosen
if several optimization servers are available. If two optimization
servers have the same priority, then the one on which there are the
fewer active users is chosen. ‘

Possible values:
1 (highest priority) to 9 (lowest priority) :
RFC destination = Logical destination for calling up the optimization server, Entry

must be made when installing an optimization server in the table
for the RFC destinations (Transaction SM59).

Log file index Each optimizer can save log files to the hard drive if its status field
L is set to L. The CTM optimizer saves its log data to the complete
index path entered here (e.g., c\apooptictmilog).

Table 71 Attributes for RFC Connections (Cont.)

Using the configuration setting for the RFC connection and optimization server,
CTM planning can start the CTM engine. The system will automatically select the
optimization server based on the server attributes such as priority and maximum
number of users. To explicitly select the optimization server for CTM planning,
you can use the Optimization Server ID setting available in the Technical Settings
tab of the CTM profile. The CTM profile will only select the optimization server
defined in the CTM profile.

CTM Engine Trace Generation

CTM planning generates the supply plan for the selected demands using the mas-
ter data model and the CTM planning strategies. The planning results generated
by the CTM engine in the form of planned orders, transport orders, and purchase
requisitions are saved in SAP liveCache. To identify and analyze the performance
of the CTM planning engine, it's important to enable the CTM enging trace for the
optimization server using the status L. As shown in Figure 7.7, in the CTM profile,
you can select the relevant data for trace output.

| [ Create Single Messages
EIIgannFilat':_ul_llgnts 15, AR Input and Outpul Data ]
L 3 0 Mo Input or Output Data
1 Input Data Only

2 Outpul Dala Only T . £
Ty i &

Figure 7.7 CTM Engine Trace Options in the CTM profile

248 ) B




CT™M P]anniﬁg Performance Optimization

Four options are available for selecting the CTM engine trace file contents:

> No Input or Output Data
The CTM engine only selects the optimization server configuration data (mem-
ory and CPU), RFC interface, and performance counters (peak memory and
CPU time) in the trace file.

> Input Data Only
The CTM engine selects the input data (demands, supplies, master data, CTM
planning parameters), optimization server configuration data (memory and
CPU), RFC interface, and performance counters (peak memory and CPU time)
in the trace file.

» Output Data Only
The CTM engine selects the output data (supply tree, order data), optimization
server configuration data (memory and CPU), RFC interface, and performance
counters (peak memory and CPU time) in the trace file.

> Input and Output Data
The CTM engine selects the input data (demands, supplies, master data, CTM
planning parameters), output data (supply tree, order data), optimization server
configuration data (memory and CPU), RFC interface, and performance coun-
ters (peak memory and CPU time) in the trace file.

For better performance, you should use the Input Data Only option in the pro-
ductive system because large amounts of data are generated by the CTM engine.
Generating the trace for all of the input and output data is very performance inten-
sive and can negatively impact the overall performance of the CTM planning run.
Additionally, with SAP SCM 5.0, tracing of CTM engine input and output data can
lead to severe performance problems. In the production environment when large
datasets are used for CTM planning, engine logging must be switched off. To gen-
erate the trace file with input data for root cause analysis of any planning errors,
you can use the following CTM control parameter to generate the CTM input data
file. This CTM variable planning parameter doesn't cause any severe performance
issues during CTM engine tracing.

Parameter Name = CTM_MG
Value1l = bWritelnputToFile

Value2 =true
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The following conditions must be satisfied to use this planning parameter:

» CTM optimization server status must be set as Active (Logging Enabled).

» CTM profile settings for log file contents must be set as No Input and Output Data.

> The CTM profile must be set with the variable control parameter given at the begin-
ning of this box. :

» With these settings, the CTM input data file is generated under the gateway log direc-
tory of the optimization server.

» The CTM input data file format is ctm<ciate>m<time>_<pid>.in.

Refer to SAP Note 1073902 for more details about the parameter.

CTM Engine Trace Evaluation

The CTM engine trace is used to identify and analyze the overall performance
of the CTM engine. The trace file contains all of the planning data, optimization
server environment, and output data generated during the planning run. The trace
file can be displayed using Transaction /SAPAPO/OPT11 or using the SAP Easy
Access menu path ADVANCED PLANNING AND OPTIMIZATION * SUPPLY CHAIN PLAN-
NING * MULTILEVEL SUPPLY AND DEMAND MATCHING * CAPABLE TO MATCH * REPORT-
ING * OPTIMIZER LOG DATA. Figure 7.8 shows the key sections of the CTM engine

trace file.

Section 1 of the trace file displays the CTM engine version. It's important to use
the latest CTM engine version available in the SAP Service Marketplace. The CTM
engine is downward compatible so you can use the latest CTM engine without
using the latest SAP SCM support pack levels.

Section 2 contains the optimization server environment parameters. For example,
number and type of CPUs, total and available memory, and the free disk space
available. This information is useful to identify any hardware bottlenecks that can
influence the performance of the CTM planning engine. ;

Section 3 displays the master and transaction data used by the CTM planning
engine. CTM planning parameters used for planning are also listed in this section.
This section is very useful for analysis by the support teams because it provides a
snapshot of the data available at the time of the CTM planning run. All of the data
in the trace file is displayed using the SAP SCM internal GUIDs, so it isn't very
user friendly. Understanding the trace data requires deep technical knowledge of
the SAP SCM system and the SAP SCM data model.
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Figure 7.8 CTM Engine Trace details
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Section 4 displays the complete search tree generated for each of the demands
planned by the CTM engine. If a large model contains several locations and BOMs,
the search tree can be very large and complex. Mainly expert support teams must
analyze the CTM search tree. Likewise, users who use the SAP SCM tools, such as
SAP SCM Alert Monitor and interactive planning books, should analyze the CTM
planning results

Section 5 provides a summary of the CTM planning results, both technical and
functional. Table 7.2 shows the summary listed in the CTM trace file.

Summaly S peseipRi

Planning Results » Number of demands planned
> Demands satisfied completely in time
» Demands satisfied partially in time
» Demands satisfied completely but late

v

Demands satisfied partially but late

v

Demands not satisfied

Engine Performance » Net CPU Time
Counter » Gross CPU Time
» Peak Memory used by CTM engine
> Peak Virtual Memory used by CTM engine

Table 7.2 Summary Listed in the CTM Trace File

Using the CTM engine trace, it's possible to identify any hardware bottlenecks on
the optimization server.

The CTM planning engine performance is also influenced by the CTM planning
parameters and the attributes used for the master data selected for planning. Lot
sizes can have significant impact on the overall performance of the CTM run. Using
very small lot sizes can lead to a large number of orders, thus increasing the overall
planning and order creation time. On the other hand, using very large lot sizes can
improve the performance but would not be suitable for business users. Addition-
ally, planning in time-continuous mode can be performance intensive when the
resources are planned finitely. If the model contains several planning alternatives
(modeés, PPMs, lanes, and means of transport), then CTM would evaluate all possi-
ble alternatives to find an in-time solution for the demand quantity. Because CTM
uses the heuristics-based planning approach, CTM will use all of the alternatives
to evaluate the complete supply chain network. Constraints detected using the
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first alternative aren't propagated when planning with the second alternative or
other demands. This can lead to long runtimes for the CTM engine. Late demand
handling modes can also lead to an overall increase in the planning runtimes. You
should select the late demand frame (LDF) as small as required by the business
instead of the default value of 999 days.

To ensure that the CTM engine isn't using an extraordinarily long time for planning
individual demands, you should use the Maximum Scheduling Time per Demand
parameter for the CTM demands. This parameter can be maintained under the
Technical Settings tab of the CTM profile. This parameter is maintained as a num-
ber of seconds and defines the maximum time that the CTM engine will use for
generating the supply for a given demand. After the maximum scheduling time is
elapsed, CTM will save the current results and switch to the next demand in the
demand list. You can use a value of 3-5 seconds. All of the demands that could not
be satisfied due to the maximum scheduling time limit are displayed in the CTM
application log.

743 STEP 3: Write the CTM Planning Result in liveCache

By default, the CTM planning engine plans for all of the demands in the syn-
chronous planning mode and then saves the complete supply plan in SAP live-
Cache. This can lead to high memory requirements for the CTM engine. To reduce
the overall runtime and the memory requirement of the CTM planning run, you
should use the asynchronous planning mode. In the asynchronous planning mode,
the CTM engines process itself contains two threads. The first thread will plan the
demands in smaller packages. The planning result for the first package is saved in
SAP liveCache using a parallel process by the second thread. Using asynchronous
planning mode, the complete CTM process and order writing can be performed in
parallel as shown in Figure 7.9.

P t

faning | |
Order Creation L__
Package size ’<:>‘

Improvement

Figure 7.9 Synchronous and Asynchronous CTM Planning Mode

Order Creation
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The packet size for demands selected for planning is maintained in the CTM global
customization using the Packet Size setting. To use the Packet Size parameter, you
must enable the Asynchronous liveCache Upd parameter as shown in Figure 7.10,
The planning results generated by the CTM engine consist of planned orders,
transport orders, purchase requisitions, and fixed pegging links. The orders are
saved in SAP liveCache using the COM functions similar to order selection func-
tions. To optimally save the planning results in SAP liveCache, you should use the
package size for creating orders and pegging relationships.

liveCache Accesses

| Package Sizefor Creating Orders ~ [4.008  (2)

| Package Size for Creating Pegging Rels 6.000 i

Package Size for OrderSelection ~ [2.800
| [2Asynchronous liveCache Upd  ParketSize  [5.000 (1)

l Total Demand = 10,000 n l

Packet Size = 5000 Packet Size = 5000

New Order = BUU@ New Order = 8000 7
Package = 4000 || |Package=4000 . Package =4000 § Package=4000

Figure 710  Package Size for Order Selection and CTM Demand Planning

2 a, S e

Glns tir. sin it ettt

Figure 7.10 also shows the package sizes available in CTM global customization for !
order creation. The Package Size for Creating Orders parameter defines the maxi-
mum number of orders that can be saved in SAP liveCache in a single package.
This is applied for each individual order type (planned orders, transport orders,
purchase requisitions, and substitution orders). Similarly, the fixed pegging links
can also be created in SAP liveCache in smaller packages. ‘

Note that incorrect package sizes can have a negative influence on the overall CTM
runtimes. Too small package sizes will result in a lot of very small packages being
transferred to SAP liveCache, where the transfer of package administration data
becomes the biggest part of response time and a performance bottleneck occurs.
In extreme cases, the Asynchronous liveCache update can then be slower than the
synchronous one, where only one huge package is sent. Too big package sizes will
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result in few but very big packages, which can in extreme cases result in just one
package and be the same as with Synchronous liveCache update, Optimal package
size can be determined during volume testing of the CTM planning process.

71.4  STEP 4: Publish CTM Results to SAP ERP

The planning results created by CTM can be transferred to the SAP ERP system
using the SAP CIE. CIF uses the change pointers to select the order relevant for
publications to SAP ERP. The change pointers contain the key identifiers for the
order data created by CTM and other planning tools in SAP SCM. CTM planning
results can be published to the SAP ERP system when planning is executed in the
active version 000. The CTM profile offers three options for creating the change
pointers as shown in Figure 7.11.

RI3 'Integratinn y _
Transfer Mode Do not transfer planning results |
: 1 Onlytransfer new orders
|2 Transfer new and deleted arders
DAt tranSTer Blanmig resits 1 [

Planning Steps

Figure 741 CTM Options for Order Publication to SAP ERP

> Only transfer new orders
> Transfer new and deleted orders
> Do not transfer planning results

> To ensure that the planning results are consistently published to the SAP ERP
system, you should use the Transfer new and deleted orders option. If you use
the Only transfer new orders option, then you shouldn't delete orders in SAP
SCM using the CTM planning process because this can create inconsistencies
across SAP SCM and the SAP ERP system.

The CTM planning process only creates the change pointers for the new and
deleted orders. The actual processing of the change pointers is carried out by CIE.
Three options are available to select the processing type of the change pointers:
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Do not collect changes
The planning results are published to SAP ERP as soon as they have been saved

in SAP APO.

Collect changes

The planning results are first collected and then transferred to SAP ERP at a later
time using the report /SAPAPO/RDMCPPROCESS.

Default .

Publication occurs according to the settings made in customizing for SNP or PP/
DS. The standard setting for SNP is Collect changes; for PP/DS, it's Do not col-
lect changes.

CTM Profile (R/3 [ntegration)

Only New Orders / New and Deleted Orders

l SNP PPDS

SNP Global Customization (/SAPAPO/SDP110)
e Immediate Transfer

° Collect
e Use /SAPAPO/C4(Default)

L |

User specific Event recording (/sapapo/c4)
e Collect Events
* Immediate Transfer

Figure 712 Customization for Publication of CTM Plénning Results

b

The processing type for CTM-created orders is selected based on the CTM plan-
ning type. As shown in Figure 7.12, in SNP planning mode, the processing type
is selected from the SNP global customization (Transaction /SAPAPO/SDP110).
In PP/DS planning mode, the processing type is selected from the PP/DS global
customization (Transaction /SAPAPQ/C4).

For optimal performance during CTM planning, you should use the Collect changes
option for the processing type of the orders.
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Using Parallel Processing for CTM Planning

7.2 Using Parallel Processing for CTM Planning

Automatic parallel processing in CTM planning is supported from SAP SCM 5.0.
In the earlier SAP SCM releases, parallel CTM planning was manual. For example,
you can create independent master data selections and CTM profiles to plan the
demands in parallel. The manual master data selection process is prone to data
selection data errors. For complex SC Models, it isn't feasible to identify the inde-
pendent SC Models. Creating multiple master data selections and CTM profiles
increases the overall system administration efforts. Manual parallel model selec-
tion also doesn't ensure that the SAP SCM resources are optimally used for plan-
ning. Automatic parallel processing in CTM can be used to significantly improve
CTM performance during planning. With automatic parallel processing, CTM dis-
tributes the complete SC Model into several smaller submodels and executes CTM
planning for the submodels in parallel. Each submodel contains a specific number
of location products, including their sources of supply (SOS). The complete supply
chain network of a finished product is evaluated and assigned to a submodel. The
submodel generation considers the following dependencies:

» Input and output products of a source of supply (PPM/PDS)

> Product in source location and target location of an external procurement or
transport lane

> All products of a supersession chain

> All products of a Form-Fit-Function (FFF) subset

If the SC Model contains common production, handling, and transport resources,
the system will select all of the products using the same resources in the same
submodel. If you use infinite planning mode, then resource dependencies can be
excluded during automatic submodel generation. Three options are available to
influence the submodel generation using resources:

> Do not consider any resources
Automatic submodel generation doesn't consider any resource-related depen-
dencies.

> Consider finite resources
Automatic submodel generation considers dependent products linked by finite
resources.

257

7.2



Technical Details of CTM Planning

Consider all resources
Automatic submodel generation considers dependent products linked by all

resources.

During parallel processing, the system doesn't consider the application of rules
in CTM planning. In addition, the system doesn't support the simulation of
supplies and demands during parallel processing.

The complete planning prdcess using automatic parallel processing is shown in
Figure 7.13. Using the automatic parallel profile settings, CTM will generate
independent submodels. Each submodel is planned independently considering
the availability of the system resources in the SAP SCM system. The application
log contains the details of each of the submodels selected for planning.

CTM Master Profile

CTM SubModel 1
lg\aster Sub ; t SAP
ata Model | - Livecache

SRleuEll | cTM SubModel 2

CTM A_bp[ication Log

Figure 713 Automatic Parallel Processing and CTM Planning

> To use the automatic paralle]l processing in CTM planning, you have to define
the parallel processing profile (see Figure 7.14). The parallel processing profile
can be defined using Transaction /SAPAPO/CTMPAR or using the SAP Easy
Access menu path ADVANCED PLANNING AND OPTIMIZATION * SUPPLY CHAIN
PLANNING * MULTILEVEL SUPPLY AND DEMAND MATCHING * ENVIRONMENT = PAR-
ALLEL PROCESSING * DEFINE PARALLEL PROCESSING PROFILE.

> In the parallel processing profile, you specify how many submodels CTM is
allowed to generate. The more submodels you allow, the better the perfor-
mance of the CTM planning run. An improvement in performance, however,
depends on the parallel processing capacity of the application server, optimiza-
tion server, and SAP liveCache.
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Using Parallel Processing for CTM Planning

* | Do not Round Order Quantitie
Jereanga
|1 tanore Missing Location Pra

i ] 2 ¥ R E]( L
—ODasalicadgier graup 3
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Prote FT"

CTM Parallet Procasslm Profiles .« P
Dusmauna CTM Parallel PrnNe i
Number |18
i pnraueu}anem!ors * |
{ P _‘"l.; 3 Priotity 3
_F?ummas S j Do Not Consider Any Resources

LS

Figure 714  Using CTM Parallel Processing Profile

The attributes in Table 7.3 must be defined for the parallel processing profile used
in CTM planning.

“Parameter. |l Descrip I S e e st Gl SRR
Maximum Defines the maximum number of submodels created for the main
Number model. This parameter must be set accordingly to the available

system resources.
Server Group Defines a group of application servers dedicated for CTM parallel
processing.

" Minimum Priority  Defines the minimum prlorlty of the CTM optimization server
connections that can be used for planning.

Resources Defines whether the submodel genera‘eaon must consider resource
dependencies. !

Table 73 FParallel Processing Profile Attributes
> The parallel processing profile must be assigned to the CTM profile using the

Parallel Processing Profile setting available under the Technical Settings tab of
the CTM profile.
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73  CTM Planning Business Add-Ins

To modify the input and output data used for CTM planning, several BAdIs and
user exits are available in CTM. Figure 7.15 shows the complete planning pro-
cess and the enhancement points available for each step of the planning process.
The BAdIs can be used to change the master data, demands and supplies, and the
planning results generated during the CTM planning run. The CTM engine itself
doesn't offer any customer exits for influencing the CTM engine algorithm.

Read Orders

Delete Orders

Order‘ Selection: for
. Deletion
Order Selection for

Planning
(1]

Demand Aggregation, Save CTM Demand and Supply
Demand Prioritization,
Supply Categorization

five Cache

Read Orders

i
|

Optimizer Server.
Read Master !
-+

STEP 57 ByPey e —

Read Demands
and Supplies  *7

—_—

ETITITNITRIRRNIT W Start CTM Engine

{CTMSVR.EXE)

fiveCache
TOREEPETTTTiTy

INENRIRNNTNNTIT

TTITTITI T T

Plan Demands

Convert and Create —— ;wi“: Banie
Orders in fiveCache esults
w Publish Results to Create Change Pointers
ECC

Figure 715 CTM BAdIs and User Exits

Table 7.4 lists the BAdIs available for CTM planning. 1}

CTM demands that are selected for planning can be modified in the user exit
APOBOO020. The user exit can be used for defining custom prioritization of CTM
demands. In the user exit, you can modify the demand attribute DEMID based in i
custom sort logic. The CTM engine will plan the demands using the sort sequence .
of the DEMID field. |
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| Business Add-In Name

Summary 7.4

Descnptian

1 /SAPAPO/CTM_MATLOC

/SAPAPO/CTM_MCHECK
2 /SAPAPO/CTM_SUPPLY
3 /SAPAPO/CTM_PLPAR

/SAPAPO/CTM_RESOURCE
/SAPAPO/CTM_SOSEXT
/SAPAPO/CTM_SOSINT
/SAPAPO/CTM_SUBST

4 /SAPAPO/CTM_ORDERS .

Table 7.4 CTM Planning BAdls

Product location attrlbutes used for CTM
planning can be modified using this BAdI.

Supplies used for CTM planning can be
modified using this BAdI.

Master data (resources, transport lanes, PPAA/

:PDS, and substitution rules) attributes used

for CTM planning can be modified using this
BAdI.

CTM engine planning results before saving
to SAP liveCache can be modified using this
BAdI.

Refer to SAP Note 450794 for more detalls about the interface and usage of the user exit
APOBOO020 In CTM demand prioritization.

7-4 Summary

In this chapter, you learned about the technical details of the CTM engine. Now
you know the settings required for creating the RFC connection for the CTM
engine. You learned the structure of the CTM application log and CTM engine trace
files, which you can use to analyze the CTM planning process. Now you under-
stand the planning steps of the CTM planning process and can optimize each of
the process steps for optimal performance. The automatic parallel processing of
the CTM planning run available in SAP SCM 5.0 was also introduced to you in this
chapter. This chapter contains a list of customer exits and BAdIs that are directly
available in the CTM planning process.
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aggregated planning Supply Network
Planning (SNP) and the Capable-to-Match
(CTM) method where planning is performed
at the level of a header location product, and
the planning results are then disaggregated to
the level of subproducts of the location pro-
duct hierarchy. The demand values of the sub-
products are first aggregated in the demand
key figures for the header location product.

Alert Monitor A component that handles
common exceptions and problems for the
SCM applications Advanced Planner and Op-
timizer (APO), Inventory Collaboration Hub
(ICH), and Fulfillment Coordination (FO). The
Alert Monitor uses event triggers and alarm
conditions established during planning and
scheduling to automatically identify problems
in the supply chain. It monitors factors such as
material, capacity, transportation, and storage
constraints, as well as metrics such as delivery
performance, cost flow, and throughput. In
essence, the Alert Monitor is a tool used by
planners to monitor the state of plans in the
system, and the actual alerts serve as guide-
lines for re-planning.

bill of materials (BOM) A complete,
structured list of the components that make
up a product or an assembly. The list contains
the description, the quantity, and unit of
measure. The components are knawn as BOM
items. In the SAP system, BOMs can form dif-
ferent objects and manage object-related data.
You can maintain material BOM, document
structure BOM, equipment BOM, document
BOM, equipment BOM, and sales order BOM,

bucket A time period such as a day or week
that can used for planning in SNP and CTM.

Capable-to-Match (CTM) An advanced
supply chain management function in SAP ‘
APO that complements SAP APO SNP's multi-
site supply chain planning strategies. The CTM
engine performs a quick check of production
capacities and transportation capabilities.
CTM grades and works out multisite produc-
tion processes using time-dependent process
Pparameters such as yield and process times. To
exploit production capabilities to the maxi-
mum, the capacity check is performed down
to the operational level, Planning strategies
control the sequence of supply consumption
and the multilevel BOM explosion.

constraint Constraints are restrictions,
conditions that have to be fulfilled in produc-
tion to enable the execution of the master
production schedule, such as availability of
the necessary components or work centers
with sufficient capacity.

constraint-based planning A form of
production planning based on the assump-
tion that the whole production process is
determined by certain bottlenecks. Possible
bottlenecks that have a crucial influence on
production are resources with low capacity
and raw materials that are only available in
limited quantities. The bottlenecks are plan-
ned in constraint-based planning with special
attention. A resource with low capacity is
planned with priority. Planning of all remai-
ning resources is dependent on the planning
results of this work center.

disaggregation Function by which a key
figure value on a high level is automatically
broken down to the detailed level. For exa-
mple, if you forecast demand in a particular
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region, the system instantly splits up this
number among the different sales channels,
product families, brands, products, custo-
mers, and so on, in this region. This ensures a
consistent planning approach throughout your
organization. Key figure values are stored at
the lowest level of detail. If you use aggre-
gates, the data is also stored on the aggregate
levels. You set the disaggregation type of a key
figure in S&DP administration.

distribution requirement plan-

ning A function that allows the optimization
of inventory replenishment at warehouses in

a multilevel distribution network. Stock outs
and shipping costs can be reduced without an
increase in overall stock levels.

down binning Down binning scenarios,
often found in the high-tech industries (e.g.,
in the semi-conductor business), can be sup-
ported using rules. For instance, you can spe-
cify substitutions that the system can use so
that a product of higher quality can be used to
fulfill the demand for a lower-quality product
to meet the customer demand and maintain
service levels.

explanation tool Function for CTM-based
planning that the user can use to have the
system explain two significant exceptional
situations within the CTM run, that is, late or
nonfulfillment of the demand quantities. The
function displays possible causes of the excep-
tional situations in the log for the CTM run.

InfoCube An InfoCube describes a self-
contained dataset (from the reporting view),
for example, for Demand Planning (DP).

This dataset can be evaluated with the BEx
query. An InfoCube is a set of relational tables
that are created in accordance with the star
schema: a large fact table in the center, with
several dimension tables surrounding it.
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interchangeability group Groups toge-
ther products for interchangeability purpo-
ses. The types of interchangeability groups
available are supersession chain, FFF class,
restricted interchangeability for FFF classes,
and product substitution procedure.

lot size Lot for material is used as a quan-
tity to be produced or to be procured. Additio-
nally, in CTM planning, the lot size is also
used as a criterion for selecting the production
process model or for selecting PPM BOMs and
routings.

pegging Procedure in production plan-
ning and detailed scheduling (PP/DS) that
establishes the relationship between receipt
elements and requirements elements of a
product within a location. Using pegging, the
corresponding receipt elements are assigned
to the requirements. Two types of pegging are
available in SAP SCM. With fixed pegging, the
assignment of a receipt element to a require-
ments element remains fixed during planning.
With dynamic pegging, the assignment of
receipt elements to requirements elements can
change depending on the planning situation.

pegging area Combination of product,
location, account assignment object, and plan-
ning version. A requirements, stock, or receipt
element is in a specific pegging area. Only
stock and receipt elements that lie within

the same pegging area can be assigned to a
requirements element. The stock and receipts
of a pegging area can only therefore cover the
requirements from the same pegging area.

The pegging area is identical to the planning
segment in SAP R/3, with the exception of the
planning version. In SAP APO, the term "plan-
ning segment" is often used as a synonym for
“pegging area."
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plan A plan describes location-independent
work processes and components involved in
the manufacture of a product or co-products
on a nonorder-specific basis. Key elements of
a plan include the following:

> The work steps (activities) necessary to
manufacture the product

> The resources needed to carry out the
activities

> The temporal relationships between the
activities

> The components needed to manufacture
the product

To determine which plan is used to manufac-
ture a product, a production process model
(PPM) is generated for the plan. The bill

of materials (BOM) and the routing (or the
recipe) from the R/3 or SAP ERP application
correspond to the plan in SAP APO. To avoid
confusion, in this context, the “plan” is also
often referred to more precisely as the *PPM
plan.”

Plan Monitor A tool in the SAP SCM sy-
stem that evaluates the accuracy of a produc-
tion plan or detailed production line schedule.
The Plan Monitor is used for evaluating
production key figures, key figures pertaining
to characteristics, and other figures derived
from calculations based on formulas. The

key figures are evaluated by a points system
that results in a total score. The results can

be displayed in a grid or in an aggregated or
detailed format.

planned delivery time The number of
days required to procure the material through
external procurement. In CTM planning, the
planned delivery time is considered from

the planning start day or the current day.

No purchase requisitions can be created or
deleted inside the planned delivery time.

[t
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planned independent requirement
(PIR) A planned requirement quantity for
a finished product in a period of time. It isn't
based on sales orders. PIRs are used in CTM
as demand elements for prioritization and
planning.

planning area Central data structure of
Demand Planning (DP) and Supply Network
Planning (SNP). The planning area is created
as part of the DP/SNP setup. A planning book
is based on a planning area. The end user is
aware of the planning book, not the planning
area. The SAP liveCache objects on which data
is actually saved are based on the planning
area, not the planning book. The planning
area specifies the following elements:

> Unit of measure in which data is planned

» Currency in which data is planned
(optional)

> Currency conversion type for viewing plan-
ning data in other currencies (optional)

> Storage buckets profile that determines the
buckets in which data is stored in this plan-
ning area

> Aggregate levels on which data can be
stored in addition to the lowest level of
detail to enhance performance

> Key figures that are used in this planning
area

> Settings that determine how each key figure
is disaggrepgated, aggregated, and saved

> The assignment of key figures to aggregates

SNP comes with predefined planning areas.

planning book Defines the content and
layout of the interactive planning screen. You
use planning books in Demand Planning (DP)
and Supply Network Planning (SNP). They
allow you to design the screen to suit indivi-
dual planning tasks. A planning book is based
on a planning area. There is no limit on the
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number of planning books you can have for a
planning area.

In the planning book, you define the follow-
ing elements:

> Key figures and other rows
> Characteristics

Functions and applications that can be ac-
cessed directly from this planning book:

> User-specific planning horizons

> User-specific views on the planning book,
including initial column, number of grids,
and accessibility of the view for other users
(there is no limit on the number of views
you can have within one planning book)

You can configure these and further elements
of the interactive planning screen (such as
the position of columns and rows, the use of
colors and icons in rows, the visibility or not
of rows, the appearance of the graphic, and
macros) by using the context menus in inter-
active design mode.

SNP comes with two standard books:

» 9ASNP94 for traditional SNP

> 9ASOP far SAP Sales and Operations Plan-
ning (SAP SOP)

You can use these books as a basis for creating
your own planning books by using the stan-
dard views as templates.

production data structure (PDS) Struc-
ture that contains the master data for planning
in SAP APO. PDSs are differentiated by the
source of the generation data. PDS data can be
generated from iPPE data (product structure,
process structure, factory layout) or from R/3
data (classic master data such as BOM, rou-
ting, and recipe). In both cases, the production
version provides the basis for generating the
PDS. In addition, the PDS is also maintained
for individual applications Demand Plan-

ning (DP), Supply Network Planning (SNP),
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Capable-to-Match (CTM), production plan-
ning/detailed scheduling (PP/DS). The PDS is
used as a source of supply (SOS) in SAP APO.
In CTM planning, the SNP PDS can be used
for bucket planning and CTM PDS for PP/DS
planning. The main difference between the
CTM and PP/DS PDS is that the CTM PDS is
much simpler and doesn't contain all of the
attributes that are available in PP/DS PDS,
which is mainly used for detailed scheduling
in PP/DS.

production horizon Period in which no
new sales orders may be scheduled because
the sales orders that have already been relea-
sed are produced in this period. The produc-
tion horizon serves to protect the planned
production. Therefore, new sales orders can
only be scheduled outside this horizon; that
is, their start dates must lie outside this hori-
zon, The production horizon is a part of the
time-series horizon and precedes the checking
horizon.

production planning and detailed sche-
duling (PP/DS) A module in SAP APO

that enables the production within a plant to
be planned while, at the same time, taking
product and capacity constraints into account.
The aim of this module is to increase through-
put and to reduce product stock. This results
in a feasible master production schedule.

production planning run Execution of
background planning with heuristics or plan-
ning functions. In a production planning run,
you can execute different kinds of planning
successively, for example, first planning accor-
ding to MRP logic for selected products, and
then sequence optimization on the relevant
bottleneck resources.

production process model (PPM) A
production process model (PPM) describes
when a plan can be used to manufacture a
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product. A location and a lot size interval are
defined in the PPM as validity criteria. The
temporal validity is adopted from the output
product. The production version from SAP R/3
corresponds to the PPM in SAP APO.

resource A machine, person, facility, ware-
house, means of transportation, or other asset
with a limited capacity that fulfills a particular
function in the supply chain. In SAP APO, the
following resources can be modeled:

> Resources whose capacity is determined
by working time data: The capacity of
these resources is continuously available
during working hours. There are single-
activity resources, on which only one activ-
ity can be processed at any one time, and
multi-activity resources, on which several
activities can be processed simultaneously.
Single-activity resources and multi-activity
resources are used for scheduling in the SAP
APO components Capable-to-Match (CTM)
and production planning and detailed
scheduling (PP/DS), in which production
dates of orders and operations are sched-
uled in seconds.

> Bucket resources: Capacities are defined
by quantities (e.g., transport or warehouse
capacities) or by daily rates (e.g., production
rates). Bucket rescurces are used for sched-
uling in Supply Network Planning (SNP).
The most detailed scheduling that can be
done is on a daily basis.

resource category The classification of the
use of a resource (e.g., for production or for
transport).

resource consumption Capacity of a
resource that is required for carrying out an
activity. An activity that is carried out on a
multi-activity resource can have variable re-
source consumption, depending on the quan-
tity to be produced. A single-activity resource

d Glossary

can only process one activity at a time; it has
a capacity of 1. An activity that is carried out
on a single-activity resource, therefore, has a
fixed resource consumption of 1,

resource type Determines how resource
planning is to be controlled, that is, which
attributes are available for planning.

The following resource types exist:
Single resource types
Multiresource types

Bucket resource types

Line resource types
Transportation resource types

Mixed resource types

¥y vV vV v v Vv V¥

Vehicle resource types

Example: Single resource types can be set

up. Multiresource types and bucket resource
types can’t be set up. All resource types are
available to all applications, but an applica-
tion can't necessarily use all resource types. In
CTM planning, single, multi, mixed, bucket,
and transportation resources are supported for
planning.

safety stock (SS) The quantity of stock
that is always available in the warehouse to
fulfill unexpectedly high demand or that can
be used in production if there are time delays.

scheduling agreement An outline agree-
ment against which materials are procured at
a series of predefined points in time over a
certain period,

source determination Method that de-
termines feasible sources of supply based on
application-specific data. It uses a number of
different criteria, such as quota arrangements,
procurement priorities, or costs, as a basis for
producing a ranked list of sources, from which
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the desired source is then chosen. In interac-
tive planning, the source is chosen from this
ranked list by the user; in automatic plan-
ning, the system chooses (using a heuristic,
for instance). In the case of third-party order
processing, source determination determines a
source location (supplier) based on valid con-
tracts or scheduling agreements. The goods are
then sent from the supplier to the destination
location (customer).

stock transfer horizon CTM doesn't
create stock transfer orders inside this horizon
and can be maintained for each product and
location.

supply category Grouping of all receipts
and supplies available for Capable-to-Match
planning (CTM) according to various crite-
ria. Supply categories form the basis of the
CTM search strategy. You use the CTM search
strategy to specify the sequence in which the
individual supply categories are to be used to
cover demands.

supply chain A sequence of operations and
centers through which supplies move from
the source of supply to the final customer or
point of use. The supply chain starts with the
extraction of raw materials or origination of
raw concepts for services. Each link in the
chain processes the material or the concept

or supports processing. The supply chain
extends from the raw material extraction or
raw concept through many processes to the
sale of the final products, goods, or services to
the consumer. '
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Supply Chain Cockpit (5CC) One of the
planning applications of the SAP Advanced
Planner and Optimizer (SAP APO). The Supply
Chain Cockpit (SCC) is a graphical instrument
panel for modeling, navigating, and control-
ling the supply chain. It acts as a top-planning
layer through which the user can oversee
other planning areas within an enterprise, in-
cluding demand, manufacturing, distribution,
and transportation.

Supply Network Planning (SNP) A
module in the SAP Advanced Planner and
Optimizer (SAP APQ) that enables organiza-
tions to determine sourcing, production plans,
distribution plans, and purchasing plans. The
system draws on the data universally available
in SAP liveCache to optimize such plans based
on optimization algorithms and heuristic
approaches that enable the planner to define
rules and inventory policies.

Vendor Managed Inventory (VMI) VMI
scenario describes how vendors can plan
material requirements in the customer’s
company. Vendors can only offer this service
if they have access to stock figures and sales
data at the customer. In R/3, you can imple-
ment VMI from a vendor point of view and
from a customer point of view. VMI would
typically be used when the manufacturer of
consumer products plans the replenishments
of the products at a retailer. You can use VMI
functions independently of each other and
also in different contexts.
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