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Chapter 3 

Creating Your First 
Configurable Material

Before diving more deeply into modeling in Chapter 4, let’s whet your 

appetite in this brief chapter with an overview of creating a configu-

rable material.

Variant configuration is a tool that enables you to map products offered in a large num-

ber of different variants within an SAP system. Think about buying a new car. This

example illustrates two typical features of variant configuration:

� Most of the time, you can’t find your dream car at the dealer right away. Often, so

many variants of the desired vehicle model exist in terms of shape and equipment

that the manufacturer does not initiate production until a specific sales order has

been received. Production without a sales order and thus sale from stock is also pos-

sible in the variant configuration; in this case, we call these material variants.

� When you buy a car, you generally don’t choose a material number from a catalog;

instead, you pick a model first. According to the catalog, the model is available in

numerous variants. Wherever variability is offered in the catalog, the desired variant

is defined via what are called properties.

Section 3.1 first explains the basic principles that enable you to classify the steps in the

subsequent sections. Section 3.2 presents an example, and its modeling steps are cov-

ered in the remaining sections. Each model in the variant configuration starts with the

configurable material master (Section 3.3).

For the valuation interface in variant configuration, we’ll need characteristics in the

material master and a configuration profile. This master data is created in Section 3.4,

while Section 3.5 covers the valuation interface where you can check the result of these

first steps.

To have the appropriate master data available in planning and production, work must

still be carried out on the bill of materials (BOM) and routing, as described in Section

3.6. Finally, in Section 3.7, we’ll show you how pricing is adjusted.
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3.1    Basic Principles

The diagram shown in Figure 3.1 approaches the components of and steps for model-

ing. Since you cannot maintain separate master data for each variant, you can group all

variants under one material number. Thus, you can use a configurable material master

for an enormous number of variants. For a product like the car mentioned earlier, this

diversity of variants is not yet extreme. If you multiply the possibilities of the sales cat-

alogs of any manufacturer, you’ll derive a variant number between millions and tril-

lions, that is, between 106 and 1012. However, some models, for instance, from the field

of wind power or plant engineering, might result in a significantly larger number of

variants, up to 1024 (septillions).

Figure 3.1  Simplified Model of Variant Configuration

At the center of the modeling process in an SAP system is the configurable material

master, as shown in Figure 1.1. A material master is configurable if you select the Mate-

rial is configurable flag under the Basic data 2 tab.

You can assign a valuation interface to a configurable material master. This valuation

interface can then be used to query your customer’s request regarding possible proper-

ties. This step is referred to as configuring. With regard to our car example, these prop-

erties would be related to engine, transmission, paint color, heaters, seats, etc.

To obtain a valuation interface, you’ll define characteristics, variant classes, and a con-

figuration profile.
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The properties in the valuation interface are mapped via characteristics. To assign these

characteristics to the material master, they are first collected into special classes, called

variant classes. These variant classes are linked to the material master.

In addition, a configuration profile is required. The configuration profile contains

important control settings and object dependencies for the configuration process.

Without characteristics in variant classes and the configuration profile, you have no

valuation interface and thus no possibility for configuration.

With the valuation interface created in this way, you could already configure a product,

for example, in a sales order. However, to map not only the sale but also the production

of the product, you’ll need a BOM and a routing for the production order.

Since you are using only one material master for the entire scope of variability, you

cannot create separate BOMs and routings for each variant. For this reason, you’ll cre-

ate a configurable super BOM and a configurable super routing for the one configurable

material, as shown in Figure 1.1.

The BOM structure can have multiple levels; that is, you can contain BOMs within

BOMs. The entire manufacturing process can also consist of multiple levels. Thus, the

production of assemblies is carried out in advance via your own production orders

before the actual production of the product ordered by the customer takes place. Thus,

in addition to multiple BOMs, multiple routings can exist as well.

“Super” means that the BOM and routing must include everything that may be needed

at some point. With regard to our example from the automotive industry, the super

BOM contains, among other things, all the engines with which the car could be option-

ally equipped. You can delete or change elements from the super BOM or super routing

via object dependencies, but you cannot add them via object dependencies.

“Configurable” therefore means that you can assign object dependencies and, by doing

so, control the explosion of the BOM and routing, depending on the configuration.

But what is meant by “explosion”? We’ll need a special BOM and a special routing for a

special configuration. A configured BOM is generated from the configurable super

BOM and the individual components are thus removed or modified. The same applies

to the routing.

BOM explosion and routing explosion are controlled by object dependencies. Object

dependencies are therefore the set of rules that guide the configuration (that is, the

value assignment of the characteristics).

In our example, if you’ve chosen one of the six engines offered, the five engines not

required for your production order must be removed from the super BOM, which must

include all six engines. All six BOM items with the engines therefore each have an

object dependency, or more precisely, a selection condition: “Leave the engine in the

exploded BOM only if exactly this engine is selected.” Thus, five of the six selection
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conditions are not met, and these five engines disappear from the exploded BOM for

the production order, and only the desired engine remains.

Object dependencies are also used to control interactive configurations. For this case,

you can assign object dependencies to characteristics (and their values) and to the con-

figuration profile. This object dependency on the configuration profile and characteris-

tics (characteristic values) is effective while you’re entering your requirements in the

sales order. The object dependency for the “desire” is therefore different from the

object dependency for the BOM and routing that controls the “getting,” both in terms

of types and processing times.

“Object dependency for the desire” also means that you must not combine your wishes

arbitrarily. For example, you cannot order a convertible with a sunroof, and not every

engine can be combined with every transmission. You can also force valuations: The

luxury version must include the chrome package. Or you can force a valuation

sequence: First, make the version selectable and then the engine.

These options illustrate the model of variant configuration. We have omitted some

aspects to more simply present the interrelationships. For example, pricing or allowing

special requests might go beyond what is offered in the catalog. But enough theory!

Let’s now illustrate all these basic concepts with a simple example.

3.2    A First Example

To prevent our example from becoming too extensive, we won’t start from square one.

Our starting point is a non-configurable product, the “Extreme Group 11” bicycle.

Figure 3.2 shows the BOM for this bicycle, in the transaction for changing material

BOMs. The three components that make up the bike—the frame, wheel, and chain—

should suffice for now. With prior knowledge, you might see immediately that neither

the material nor the BOM is configurable, which is evident from the fact that object

dependencies are missing. Between the UoM (unit of measurement) and Valid From

columns, only two columns exist, namely, the Asm (assembly) flag and the SIs (sub-

items) flag. The OD (object dependencies) flag for configurable materials and configu-

rable BOMs is missing.

In this context, compare this screen with the screen shown later in Figure 3.5, in which

the OD flag is visible. Furthermore, the Class tab (also shown later in Figure 3.5) is also

missing for our non-configurable product, which only has the Material, Document, and

General tabs.

In the future, this bike will be offered in three colors—red, blue, and green. For this pur-

pose, three new items with corresponding material numbers for the three colors are

added to the BOM, as shown in Figure 3.3. (Refer to Chapter 4 for more detailed informa-

tion on BOM maintenance.)
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Figure 3.2  Non-Configurable Starting Point for Our Example

Figure 3.3  Bike Available in Three Colors

We’ll fix the “issue” of the non-configurable BOM in the next section. We’ll ensure that

the bike and thus the material master of the bike are configurable.

2358.book  Seite 83  Freitag, 15. September 2023  5:05 17



3 Creating Your First Configurable Material

84

3.3    The Configurable Material Master

The configurability of the BOM is controlled in the material master. If the material mas-

ter of the BOM header material is configurable, the BOM is also configurable.

Since in our example the material master already exists, we only need to make it con-

figurable.

In our example, we’ve set the Material is configurable flag under the Basic data 2 tab in

the material master (through the maintenance Transaction MM02), as shown in Figure

3.4.

Figure 3.4  Configurable Material Master
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Do Not Do This!

We strongly advise against tampering with the Material is configurable flag. You can

set the flag afterwards. However, the flag cannot be deselected later. Despite urgent

advice against it, we’ll set the flag now anyway to keep this example manageable and

short.

Two other changes are required in material master maintenance: Under the Sales:

sales org. 2 tab, you must first ensure that the sales document recognizes an item for

this material as configurable and is controlled accordingly. In a standard system, you

would use item category group 0002.

Moreover, under the MRP 3 tab, the Strategy Group field (here, 25) controls that the

sales documents should generate corresponding requirements that take the configura-

tion and make-to-order (MTO) production into account.

If you look at the BOM again after changing the material master, the BOM is now also

configurable, as shown in Figure 3.5. You’ll see the OD column for object dependencies

and the Class tab. Recall that object dependencies are used to turn a configurable super

BOM into a configured BOM according to a customer’s requirements, that is, according

to their configuration. The Class tab allows you to use class nodes, which you’ll learn

more about in Chapter 4.

Figure 3.5  Configurable BOM
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3.4    Variant Classes, Characteristics, and Configuration Profiles

Next, you need a valuation interface. Take another look at the screen shown in Figure

3.1—it’s about creating the box to the right of the material master box.

Your customers should be able to choose one of the three colors in which the product

will be offered. As described in Section 3.1, you’ll need a variant class with characteristics

and a configuration profile to create the desired valuation interface.

A variant class can be created via the Manage Class app in SAP Fiori or via Transaction

CL02 (Class Management), as shown in Figure 3.6.

Figure 3.6  Creating a Variant Class

For our purposes, we’ll simply give the variant class a name (“T_F111”), assign a class

type (300), and provide a description (here “Variant class for T-F111”). The class also

needs a status, but you can set up the system to suggest statuses.

Creating a variant class is not enough to create a valuation interface. For the next steps,

we use the VC modeling environment, which can be called via Transaction PMEVC

(which stands for the Product Modelling Environment Variant Configuration) or in the

VC Modeling Environment app in SAP Fiori.

As shown in Figure 3.7, you can start this VC modeling environment with at least a

material number and a class type. To load the BOM and the routing as well, you must

also maintain the Plant field (“1010”) and the BOM Application field (“PP01”) on the ini-

tial screen.

The bottom half of Figure 3.7 shows our current model, which consists of three objects

at this time:
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� Material number T-F111

� BOM 1 01

� Routing 50000013, 01

Figure 3.7  VC Modeling Environment: First Attempt

The VC modeling environment also includes a simulation capability. Access this fea-

ture by clicking the  (Test) icon. The left side of Figure 3.8 shows an error message

regarding the missing class assignment. In our example, the “Simulation with material

T-F111 requires class assignment” error message appears. The variant class has been cre-

ated but is not yet assigned to a configurable material master.

You can solve this problem by assigning the class to material number T-F111 via the con-

text menu by right-clicking on the first line; in our case, we’ll assign the T_F111 class

with class type 300.

Our next attempt to test the evaluation interface, by clicking the  (Test) icon again,

causes a new error message: “Simulation with material T-F111 requires a released con-

figuration profile,” as shown in the bottom-right of Figure 3.8. Now, you can also create

a configuration profile via the context menu by right-clicking on the line with the

material number.
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Figure 3.8  VC Modeling Environment: Second Attempt, Assigning a Class and Creating a 

Configuration Profile

You can skip the Create configuration profile popup window by pressing (Enter). Then,

you’ll see the view shown in Figure 3.9. Select the A Advanced Variant Configuration

option from the Processing Mode dropdown list. Aside from that step, the default set-

tings are sufficient for our purposes.

Figure 3.9  VC Modeling Environment: Configuration Profile
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The settings we’ve made so far still don’t enable a customer to select a color because a

characteristic is missing. The left side of Figure 3.10 shows how you can create charac-

teristics in the VC modeling environment via the context menu on the line of the class

(“300 T_F111”).

The right side of Figure 3.10 shows the required characteristic. For this purpose, a name

was assigned in the top line in the Characteristic field (“T_M001”). Furthermore, the

characteristic requires a language-dependent description in the Description field as

well as a status.

Figure 3.10  VC Modeling Environment: First Characteristic

The status can be assigned automatically via a default value (1 Released). Each charac-

teristic must have a data type. The data type controls what kind of values the character-

istic can have. If numeric values are not required, select the CHAR Character Format

from the Data Type dropdown list. This character format requires specifying the num-

ber of digits in the Number of Characters field. This specification determines the num-

ber of digits of the characteristic value.

Besides the CHAR Character Format data type option, the NUM Numeric Format data

type is also important in variant configuration. The number of digits must also be spec-

ified in this case.
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Furthermore, you can assign language-dependent descriptions to characteristic values

in the Description column (for instance, “red,” “blue,” and “green”).

As shown in Figure 3.11, we’ve created and assigned two additional characteristics for

our example. Strictly speaking, these characteristics are not required since the charac-

teristic for the color would have sufficed. The T_M002 and T_M003 characteristics have

also been given names, descriptions, statuses, and data types. In this example, the

numeric format was used as the data type. These two characteristics were not necessary

here; we just wanted to show that the numeric format also exists.

Figure 3.11  Other Characteristics in the VC Modeling Environment

Numeric Format

The numeric format distinguishes between integers and floating point numbers, which

differ in terms of decimal places, as shown in Figure 3.11. An integer has no decimal

places. A floating point number has decimal places greater than zero. These numbers

are also stored completely differently in the database and are treated differently in cal-

culations. You’ll learn more about this topic in Chapter 5.

3.5    The Valuation Interface of the Extended Variant Configuration

With our settings so far, you’ve created the prerequisites for a valuation interface, as

described at the beginning of the chapter (and shown earlier in Figure 3.1).
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You can call the simulation feature from the VC modeling environment by clicking the

 (Test) icon, as shown in Figure 3.12. In the simulation, you’ll see the valuation inter-

face of the extended variant configuration. This interface consists of a header area that

you can close by clicking the  (Close) icon. In the middle, at the bottom, you’ll see

the actual characteristic valuation. Figure 3.12 shows two more areas to the left and

right of the characteristic valuation. Whether these areas are displayed is controlled by

the  buttons in the top-right corner.

Figure 3.12  First Simulation

After looking at the simulated valuation interface, you can see the valuation interface

in a sales order for the same material shown in Figure 3.13. What are the commonali-

ties? What are the differences? The actual screen is quite similar to the simulation view.

You can tell that you’re in a sales order because the sales document term appears in the

header. The sales document is not yet saved and therefore does not yet have a number.

However, position number 000010 already appears.

In addition, a net value is displayed as part of pricing. This net value is still independent

of the configuration. To determine how you can combine the two, refer to Section 3.7

for more information on configuration and prices.

In the simulation view (shown earlier in Figure 3.12), we highlighted the two 

buttons. In the sales order, only the right button exists, and therefore only the right

screen area is available. The left screen area, which represents the BOM, does not exist

in the sales order. This omission stems from the fact that we have not set a BOM explo-

sion in the configuration profile (shown earlier in Figure 3.9). This omission has impli-

cations for sales orders, but not for simulations.
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Figure 3.13  Our First Sales Order

The simulation environment can be called not only via the VC modeling environment,

that is, by clicking on the  (Test) icon. You can also use the Simulate Configuration

Models app in SAP Fiori to call the extended variant configuration directly.

Figure 3.14  SAP Fiori: Simulate Configuration Models App

Now, the initial screen shown in Figure 3.14 will display. In the upper area, we filtered by

our product T-F111 (which is a material master) and the plant Hamburg (1010). Start the
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search by clicking the Start button. In the lower half of the initial screen, you’ll find two

entries in the search results: One represents the product, and the other is the sales

order we just created.

You can click the > arrow on the right of a line to enter the simulation, as shown in

Figure 3.15. The presentation corresponds to the information shown earlier in Figure

3.12 but now includes the valuation from the sales order.

Figure 3.15  Simulation for Our Sales Order

The sales order is shown in the header. Click the Parameters button to set the parame-

ters for the parts list in the popup window shown in Figure 3.16.

Figure 3.16  Editing Simulation Parameters
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By clicking on the  (Settings) icon, you can specify, for example, via the Both option,

that both the description and the language-independent name (for material masters,

characteristics, and characteristic values) should be displayed, as shown in Figure 3.17.

The BOM shown in Figure 3.15 on the left is an already configured BOM. However,

although the red color was requested, all three colors are provided according to the

configured BOM, which is a bug that we’ll fix in the next section, through object depen-

dencies.

Figure 3.17  Settings for the Simulation

3.6    Object Dependencies for Planning and Production

At the end of the previous section, why did the system incorrectly display all three col-

ors, although only one color was required? The answer is that object dependencies are

missing from the BOM. Object dependencies control which BOM items are required

depending on characteristic value assignments, that is, on the customer requirement.

A BOM item without object dependencies is always required, regardless of the charac-

teristic value assignment. Thus, you must assign object dependencies to the three BOM

items of the colors, which ensures that only the chosen BOM item is used, depending

on the color requested.

The easiest way to create object dependencies is in the VC modeling environment. The

left side of Figure 3.18 shows the tree structure has been exploded to ensure the follow-

ing:

� The characteristic values (B, G, and R) on which the necessary BOM items depend are

visible.

� The BOM items (e.g., 0040 L T-FV5E01), whose necessity we want to control, are also

visible. Initially, only the material master (e.g., T-FV5E01) is assigned to these items.

You can maintain object dependencies by dragging and dropping a characteristic value

to the appropriate BOM item. Thus, in this case, you should move the value R (for red)

to the BOM item 0040 L T-FV5E01.
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Figure 3.18  VC Modeling Environment: Characteristic and BOM

Figure 3.19 shows the result: On the left side of the tree structure, another entry

0000000290 exists under BOM item 0040 L T-FV5E01. This entry is the object depen-

dency that we just created.

Repeat this process for the colors green and blue. The value G is drawn to BOM item

0060 L T-FV5E03 and creates object dependency 0000000291. Value B is drawn to

BOM item 0050 L T-FV5E02 and creates object dependency 0000000292.

As shown in Figure 3.19, the final object dependency created is shown on right. This

selection condition uses the classic processing mode and has the following syntax:

T_M001 = 'B'

With this step, characteristic = 'characteristic value' applies. Do not forget to save

these settings.

Now, let’s check the result. For this step, use the Simulate Configuration Models app in

SAP Fiori once again (shown earlier in Figure 3.15). As shown in Figure 3.20, you can see

the effects of object dependencies. As shown in the middle pane, if the red color is

desired, the blue and green colors are made inactive on the left side of the configured

BOM. This behavior would be similar if either the blue color or the green color were

desired instead. Since this screen is a simulation, you can test the system’s behavior

without “breaking” anything.
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Figure 3.19  Maintaining Object Dependencies via Drag and Drop

Figure 3.20  SAP Fiori: Simulate Configuration Models App
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Now, nothing else stands in the way of the further logistical process. This object depen-

dency was not required for creating the sales order. However, material requirements

planning is only possible on the basis of a correct BOM, that is, a BOM with the neces-

sary object dependencies. Now, the requirements for the required BOM items can be

determined.

Now that the necessary additions have been made to the BOM (for example, for

requirements planning) in the form of object dependencies, let’s consider what actions

are still required.

A routing is also required for production. Since we started from a complete model, the

routing already exists. At this point, only an adjustment similar to adjusting the BOM

would be necessary if new operations were also required for the three new color com-

ponents. But you shouldn’t assume that here!

3.7    Configuration and Prices

To conclude our example, let’s look at valuation-based pricing. As shown in Figure 3.13,

the net value of the product (in our example, the bike) is 599 EUR. This value is initially

independent of the configuration, which means that the value is always the same,

regardless of whether none (unpainted) or any of the three available colors (blue, green,

or red) is selected.

Let’s change all that: As shown in Figure 3.22, surcharges of 75 EUR, 50 EUR, or 100 EUR

should be added to the base price of 599 EUR depending on if the blue, green, or red

color is desired. For this purpose, you must create condition records (see Chapter 6),

which you can achieve using several apps and transactions. Transaction VK11 was used

in our example, which is also included in the variant configuration menu.

On the initial screen, a condition type called a variant condition must be entered in the

Condition Type field, as shown in Figure 3.21. The VA00 condition type used in our

example involves absolute surcharges (or discounts), in EUR.

Figure 3.21  Creating Condition Records for Pricing: Initial Step

As shown in Figure 3.22, these variant conditions were created. For this purpose, a name

is assigned in the Variant column. In the Amount column, the surcharges for the differ-

ent colors are maintained; the rest was filled in automatically.

2358.book  Seite 97  Freitag, 15. September 2023  5:05 17



3 Creating Your First Configurable Material

98

Figure 3.22  Creating Condition Records for Pricing: Fast Entry

These condition records must next be assigned to the model. For this purpose, you

should open the VC modeling environment by double-clicking the first line (T-F111)

from the tree structure on the left, as shown in Figure 3.23. A detailed view is then dis-

played in the right-hand pane. Switch to the Variant Pricing tab (for variant pricing) and

then click the  (Change) icon to enter change mode. You’ll have two options to

choose from, as shown in Figure 3.23:

1. You can enter the desired values in the Characteristic, Char. Value, Variant Condi-

tion, and Variant Cond. Description columns.

2. You can generate a list of all characteristics values by clicking the List button; then,

only the third and fourth columns need to be filled manually.

Figure 3.23 shows the T_SDCOM_VKOND characteristic on the left, in the tree structure, in

the second-to-last line. This reference characteristic references a database field. In our

example, the field is VKOND of the SDCOM structure.

This characteristic is necessary to ensure that the pricing of the sales order knows that

the desired variant configurations should be considered. The characteristic thus

enables the communication between variant configuration on the one hand and pric-

ing in sales on the other. SDCOM is the name of the communication structure.

This characteristic was additionally assigned to a class. (The characteristic must be

assigned to our model to be effective in the configuration. This assignment can actually

only be made to the class, as no other assignment is provided in this case.) In the VC

modeling environment, the detail screen of the class was displayed (see Figure 4.38 in

Chapter 4, Section 4.3.1) by double-clicking on the 300 T_F111 line from the tree struc-

ture on the left, as shown in Figure 3.23.
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Figure 3.23  Condition Records for Pricing: Assigning Condition Records

To maintain the reference characteristic, click the  (Change) icon under the Charac-

teristics tab to switch to change mode. Enter the name of the desired characteristic in

the first empty row in the first column under the Characteristics tab. You can search for

a matching characteristic using the database field referenced by the characteristic. If no

suitable reference characteristic exists, you can create it at this point. For more details

on this topic, refer to Chapter 4, Section 4.4.1.

We’ve completed the final modeling step. To check whether the modeling is successful,

switch again to the sales order and then to the configuration, as shown in Figure 3.24.

What has changed? The net value has increased by 100 EUR compared to the original

value (shown earlier in Figure 3.13). By clicking on the net price, the Pricing popup win-

dow opens, where you’ll find more details.

Figure 3.24  Pricing with Variant Conditions in the Sales Order
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3.8    Summary

With this short example, we’ve provided some early insights into working with config-

urable materials. We’ve provided an overview of essential modeling steps in variant

configuration. After this “appetizer,” we’ll go step by step into the implementation of

variant configuration with SAP S/4HANA for advanced variant configuration (AVC) in

Chapter 4 through Chapter 7.

We deliberately decided not to pursue this simple example further. Now, a sales order

could be created with our material, and our model could be controlled.
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