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Conventions

Bright Idea = Helpful tips and tricks. Indicates either useful tip or technique
which has been proven in project experience to help you become more
productive or improve model maintainability.

/ choices. Please try to steer clear of these. If your company is already using an
approach identified in the training as a trap, do not hesitate to ask the trainer how
to best transition out of it.

i ., Trap = Techniques to be avoided. Suboptimal or potentially expensive design

Expert = Advanced Techniques for extra power. Use on advanced sections of
the text that can be skipped by novice modelers, usually refers to material from the
Advanced VC course or from SAP Internet Product Configuration (IPC) courses.

Syntax for exercises: You will be creating your own VC product model during this course. In
order to prevent conflicts between trainees you will be given a unique 2-digit number during
the class that will be used as suffix for all of your VC objects (##). When reviewing exercises,
the presence of your personal 2-digit number will be indicated by ## characters, for example:
BIKE##

(e.g. if you are given number 03, you will create an object BIKEQ3)
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Advanced Variant Functions
Bring the flexibility of user written code to your model

1 Use basic variant functions to import and export parameters to functions
Use functions to retrieve configuration settings (SPRO)
Import and use multi-value cstics

Return multi-value cstics as an export parameter

= =2 =4

Validate cstic values and send popup messages
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Advanced Variant Functions — Business Scenario

Figure 1: Sometimes there must be a better way to do things ...

ACME Company business users are asking for functionality that cannot be achieved
with object dependencies. As a modeler your goal is to learn about variant functions so
that they can be used to meet your stringent user requirements. Your users want
inconsistent configuration values to be highlighted with a popup message. They have to
Il i ve with t hX during characserissctvaue issignment and theyd o n’ t
it. Some of the cstic values we need for modeling come from the SD configuration

settings. These settings must be retrieved for business logic validation.

Enter into the world of advanced functions
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Advanced Variant Functions — Pass / Retrieve values

CALL FUNCTIOM 'CUOY GET_FUNMCTIOW ARGUMENT'

EXPORTING

ARGUMENT = 'CABIM_DEFTH'
IMFORTING

MUM_W oL = XCABIM_DEFTH
TAELES

NUERY = NUERY
EXCEFTIONS

ARG_MOT_FOUND = @1 .

Get Numeric Value

CAallL FUWCTIOW ‘CUOYW_GET_FUMCTIOW_ARGUMEMWT'

EXPORTING

ARGUMENT = 'GRADE'
TMPORT ING

SHM_WaL = XGRADE
TABLES

QUERY = NUERY
EXCEPTIONS

ARG_MOT_FOUNWD = @1 .

Get Character Value

CALL FUMCTION 'EUDV_SET_FUNETIhN_HHGUHENT'

EXPORTING
SRGUMENT = 'CABIWN_DESCRIPTION'
WTYPE = 'CHAR'
SYM_MAL = ACABIM_DESCRIPTION
TALEBLES
MATCH = MATCH
EXCEPTIONS
EXISTING_WALUE_REFPLACED = Q1.

Return Character Value

| CALL*FUNCTION 'CUOY_SET_FUMCTION_ARGUMENT'

EXPORTING
ARGUMENT = 'WEIGHT_PER_PIECE_C'
YTYPE = NN
MLIM_Y AL = OWEIGHT_PER_PIECE_C
TABLES
MATCH = MATCH
EXCEPTIONS
EXISTING_VALUE_REPLACED = 01. Return Numeric Value

Figure 2: The function module for getting/setting character and numeric values

Abap variables that are used with character cstics in the import & export parameters must be
defined based on cuov_0: ATWRT.

Abap variables that are used with numeric cstics in the import & export parameters must be
defined based on cuov_ox ATFLV.

They can be used in other abap variable types like Char(6) etc. But once the data
manipulation is complete in the abap code they must be copied to a variable with either
CUOV_01-ATWRT or CUOV_01-ATFLV format in order to return them to your model.
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Advanced Variant Functions — Use Generic Cstic

Procedure FRO_COUNT_EXTRASEO Zounting selected extras

SourceCde

BEEETA  PFUNCTION Z_COUNT_MY_CSTIC_WALUES E|
BOEEZ2E  (IMPUT_MY_CSTIC = 'EXTRASOO', [~]
pOEE3a  WALUE_COUNT = $SELF.EXTRAS_COUNTOEY IF SPECIFIED $ROOT.EXTRASOOD

pooo4n

Eefetetats]

Function Z_COUNT_MY_CSTIC_WALUES Function to count values of mv cstics
Characteristic |InputF‘arameter |Descriptiun lﬁl
INPUT_MY_CSTIC Mame of input multivalue cstic El
WaLJE_COUNT ] “alue count E'

=

call function "CUOY_GET_FUNCTIONW_ARGUMENT'

EXPORTING

argument = 'INPUT_MYW CSTIC'
IMPORTING

Sym_val = mv_cstic
TAELES

qUEery = gquery
EXCEPTIONS

arg_not_ _Tound = 0O1.

Figure 3: Variant function using a generic input variable

The method discussed on the previous slide is an example of using variant functions where the
cstic name is hard coded in the function call. This method is a more flexible way of
communicating between you object dependency and you variant function and requires the
function to be called as a pfunction.

The goal of most development projects is to have re-useable code. If the variant function is
developed where a generic variable passes the cstic name as a variable value then the variant
function becomes widely re-useable.
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Advanced Variant Functions —
Import Multi-Valued Cstic

refresh match.
* .get walue of MY input characteristic

call function 'CUOY_GET_FUMCTIOM_ARGUMEMT'

EXPORTIMNG

argument = '"INPUT_MY_CSTIC'
IMPORTING

Sym_wal = mv_cstic
TRELES

query = guery
EXCEPTIOMS

arg_not_Tound = 0oO1.

* read the values of the multi-valued cstic
CALL FUWCTIOMW 'CUPR_GET _WALLIST®

EXFPORTING

INSTAMCE = GLOBALS-SELF

CHARACTERISTIC = mv_cstic
IMFORTING

WALUES = WALUES
EXCEPTIONS

MOT_FOUMD = o1

OTHERS = 02,

Figure 4: Use a multi-valued cstic as an import variable

Multi-Value characteristics are very useful in data validation.

Example : A board used in a computer is being designed. The board has several chips with
varying voltages. It is important to find the maximum voltage so that chips that cannot handle
the maximum voltage do not get burned out.

To find the maximum value using standard object dependencies is not possible (without
horrible hard-coding). A way around this problem is t
voltages of all the chips. Pass the multi-value cstic to a variant function. Unpack the Multi-
Value cstic. Then do the data manipulation to find the maximum value and pass it back to your
model.

In this example the CUPR_GET_VALLISTvar i abl e *“VALUES” must
CUDBT_ _VALLI ST” abap definition.
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The CUDBT_VALLIST uses the following structure.

CUDBT_VALLIST TYPE CUDBT_VAL OCCURS 0,
BEGN OF CUDBT_VAL, " untyped single value
ATFOR LIKE DDB_CO04 - ATFOR, " (no fact - index 1)
ATWRT LIKE DDB_C04- ATWRT,
ATFLV LIKE DDB_CO04 - ATFLV,
ATOBJ LIKE DDB_CO04 - ATOBJ,

END OF CUDBT_VAL,
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Advanced Variant Functions — Get SPRO settings |

Change Function: Characteristics

| “alue Assignment Alternative ||E|| Characteristic HEI

E_l_-'_l._l_r]_l:_t_i_D_U_é Z_TRANSPORT_TIME Transport time from route

Characteristic |InputParameter |Descriptinn
TRAMSPORT_TIME ] User-defined field for oty [«]
TRAMSPORT_LEAD_TIME O Transportation lead time [~]
ROUTE Route |_|
Frocedure Z _ELEY_ A& SET_TRAMSFORT_TIME Transport tirme

I I - R I IS, SR SRR VR TR R & IR o T
SourceCde

QORI Function Z_transport_time

BUEEzZ0  {ROUTE ROUTE,

QEDE30 TRAMSFORT_TIME $SELF . TRANSFORT_TIME,
pEoo4n TRAMSFORT_LEAD_TIME $SELF . TRAMSPORT_LEAD_TIMEY .
alatelelaya

DEDOED

(D]

Display View "Routes”: Overview

Dialog Structure | Routes _‘
¥ SIRoutes Route [Description |sT [PL Jun [semcagent [Transitour [Travdur. [TransLdTm. [Trieadtim_[cal [Distance
= CIRoute Stages ™ laroaa1 Narthern Route @000 [+]
Transportation connectic ™ loaaooz Southern Route o, 000 E
| |paanez Eastern Route 03 @1 @1 o000 ||

| |eooaas westerm Route o, @E

| |ao0e12 Morth-south Route o, oee

| |oome1s SP - Milano-BolognalHub)-Bari o1 |1 e 1,00 11 1,600 T 220

| |e@ea21 South-north Route b, 000

| |paanzs Eastwest Route o, e

| |aoe843 west-east Route b, 000

| |paands Us-west- East Route o, @8

| |a00912 Midwest Route o, @E

| |aToB81 Eastem Route 1,00 1,09 o, @8

| |4TBRE2 Western Route 1,00 1,00 B,000
| [4TBE12 Eastwest Raute 1,00 1,00 o, 000 Ij
ATOB21 West-east Route 1,00 1,00 f, 088 [~]

7| - 1[4l

Figure 5: Configuration settings in sport are retrieved and passed to your model from SPRO
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Advanced Variant Functions — Get SPRO settings Il

*..get value of import parameter ROUTE ..o, *
CALL FUNCTION 'CUOV_GET_FUNCTION_ARGUMENT'
EXPORTING
ARGUMENT  ='ROUTE'
IMPORTING
SYM_VAL = XINT - ROUTE
TABLES
QUERY = QUERY
EXCEPTIONS
ARG_NOT_FOUND = 01.

IF SY - SUBRC <> 0.
RAISE INTERNAL_ERROR.
ENDIF.

*..determine transport time ..........ccccceeeeiiieec e, *
SELECT SINGLE TRAZT TDVZT FROM TVRO
INTO XTVRO
WHERE ROUTE = XINT - ROUTE.
IF SY - SUBRC IS INITIAL.
MOVECORRESPONDING XTVRO TO XINT.
ENDIF.

*..add result to the table of export parameters............cccccc.vee.. *
REFRESH MATCH.
CALL FUNCTION 'CUOV_SET_FUNCTION_ ARGUMENT'

EXPORTING
ARGUMENT ='"TRANSPORT_TIME'
VTYPE ='NUM’
NUM_VAL = XINT - TIME
TABLES
MATCH = MATCH
EXCEPTIONS

EXISTING_VALUE_REPLACED = 01.
CALL FUNCTION 'CUOV_SET_FUNCTION_ARGUMENT'

EXPORTING
ARGUMENT ='TRANSPORT_LEAD_TIME'
VTYPE = 'NUM'
NUM_VAL = XINT - LEAD
TABLES
MATCH = MATCH
EXCEPTIONS

EXISTING_VALUE_REPLACED = 01.

Figure 4 Configuration settings in sport are retrieved and passed to your model from SPRO - code
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Advanced Variant Functions — Delete a cstic value |

Frocedure PROC_DEL_CASING Froc del casing

T T U . S I - P (Y - TP ST

SourceCde
pogoia *
poppza * Call function module to delete the Hard Drive - Cstic Yalue
popo3a  *
DOO048  PFUMCTION Z2_DEL_CSTIC_WALLE
BOEESA  (CASING = $S5ELF.CASING)
S]efetetais] it $SELF MESSAGE_FLAG = 'Y’
poRETA

1[0

FUMCTION £ _DEL_CSTIC_WALUE.

0

#hx pcal Interface:
** TMPORTING

! REFERENCE (GLOBRLS) LIKE CUOY_00 STRUCTURE CUOY_00
" THKBLES

= QUERY STRUCTURE  CUOW_a31

= METCH STRUCTURE  CUOY_O1

" EXCEPTIONMS

e FEIL

= INTERNAL_ERROR

1

TYPE-POOLS: CUDET.
* oinitialize table with export parameters

refresh match.

CALL FUMCTIOM 'CUPR_DEL_YAL' I
EXPORTING
INSTANCE = GLOBALS-SELF
CHARACTERISTIC = 'CASING'
EXCEPTIONS
OTHERS = 01.

IF 5¥-SUBRC == 0.
* errar handling
ENDIF .

Figure 6: Deleting a characteristic value using the '"CUPR_DEL_VAL' function.

The function module works like a procedure or a constraint. If the value you are trying to delete
has been inferred then the characteristic value can be deleted.

If the value is set by the user then the function module will not delete the value set by the user.

© eSpline LLC, 2009 DO NOT COPY 14/25




Advanced Variant Functions — Delete a cstic value Il

= =B
Yalug assignment  Edit Goto  Wiew Ewtras  Environrment  Systern Help

| & 2 dHIeEQ SHE DDOD I HF @E
Configuration: Characteristic Value Assignment

Material COMPUTER Caomputer
Date 12419/2008 Gluantity 1.0088
Characteristic Value Assignment [E MESSAGE_FLAG
Char. description |Char.VaIue MESSAGE FLAG
| |CASING MEDILIM s IC |Canditi0n I
HD 4E|E| = J_
| |MESSAGE_FLAG @M =l
- = Qv [
— QM H
— []
— [~]
l |
[0 (D] [
con (8] ROCEE @He HEE

Characteristic Yalue Assignment

Zhar. description |C:har. YWalue |IM|_|
CASING [«]
| |HD 400 [~]
| |MESSAGE_FLAG i Gl H

Figure 7: The 'CUPR_DEL_VAL' function “in action”

In our example the user sets a value forthe c s t i c— a‘dépBntdency set the value for
Casing.

The user then BESBAGERFRAGY at ae” ¥ and tCASINGst i C
deleted.

This '"CUPR_DEL_VAL' function module should be used with care.
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Advanced Variant Functions — Popup message |

.............

5_F_@npjjgn_i £_DISPLAY_MESSAGE_FOPUP Pfunction to display message
Characteristic |InputF‘arameter |Descriptinn lﬁ
MESSAGE_NO Message numhber [~]
HD Hard Drive [~]
Procedure FROC_POPUP_MESSAGE Display message popup

T T P U U EPT DAR, U -  PP

SourceCde
eelelale! [«]
pERE2e  $self . MESSAGE_NO = '@OQ', @
BAAOR30
pERA4n  $self MESSAGE_NO = 'O@1° |
BAARSE it $Self HD = '400°,
HOAOGE I
BOEAFA  PFUMCTION Z_DISPLAY_MESSAGE_POPUP (MESSAGE_NO=%self MESSAGE_NO,
BAAOS0 HD = $self. HDY
BAAE90 it $self MESSAGE_NO = 'DO@"

Figure 8: Function module to inform the user of an inconsistency using a Pop Up message

In our example the message number variable is initialized as a first step.

The message number variable is set based on a business condition — the Hard Drive cstic has
a value of greater than 400.

Our function is called passing the message number and the erroneous cstic value.
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Advanced Variant Functions — Popup message Il

DATA: Mess_Wo(3) TYPE C,
L5_T108 TYPE T10A.

Data: Mess_title Tike LE_T10Q-TEXT walue '¥alidation Message'.

TY¥PE-FOOLS: CUDET.
data:

hd_wal Tike cuov_g1-atwrt,
YAL TYPE CUDBT_WAL,
w_ANEHER.I
*oodnitialize table with export parameters

READ TEELE QUERY WITH KEY WARMNEM = 'MESSAGE_MO'.

CHECK SY-SUBRC IS IMITIAL &ND
NOT OUERY-ATWRT IS IWITIAL.

Mess_Mo = QUERY-ATWRT.

SELECT SIWGLE * FROM T1@68 IWTO LS_T100

WHERE AREGE = 'ZESFLINE'
AMD SPRSL = SY-LAWGL
AWD MEGHR = Mess_Mo.

READ TABLE QUERY WITH EEY WARNAM = 'HD'.

CHECKE S5Y-SUBRC IS IWITIAL AMWD
MWOT QUERY-ATWRT IS5 IWITIAL.

hd_wal = QUERY-ATWRT.
*  hreak-point.
replace '&' with 'Hard Disk' into LS_T10Q-TEXT.
replace '&' with hd_wal into LS_T10@-TEXT.

it sy-subrc <= 0.
raise internal_error. I
endiT.

CALL FUNCTIOW 'POPUP_TO_COWFIRM_MSG_WITH_CALL'

EXFORTING
TETENM = L5_T10@-TEXT
TITLE = Mesz_title
LENGTH = 4n
EXCEPTIONS
FUNCTION_MODULE_MISSED =1
TEXT_SECOND_PUSHEUTTOW_MISSED = 2
OTHERS = 499,

Function module code for validation a Pop Up message
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Advanced Variant Functions — Popup message lll

Configuration: Characteristic Value Assighment | [ECE
ZE x| E] s __ :
5 [Char. value [Condition i
Material COMPUTER Computer Ma Entry [+
Date 12/18/2008 Quantity 1.000 200 L
400
Characteristic Yalue Assignment 600
Char. description [har. value [ine ][ < 800
| |casing []
_Jro [~]
MESSAGE_FLAG
B [«
. I valigation Message | [x
m (DL L[]
|| Charactetistic Hard Disk has an
|| invalid value 600
N
|| {Confirm ||
|| [«]
[-]
[l I Em
hMessage class ZESPLINE Activ
Attributes essages
[EI&] (S]] ] [O] Bl ol s (e 1= -]
Meaaagelhﬂessage short text Selt-explanaty
tlﬂm Characteristic & has an invalid value & [«]

Figure 9: Validation a Pop Up message “components”

=

The following can be seen in the Z DISPLAY_MESSAGE_POPUP code on the previous slide:

1) A variant function that c a | ROPUP* TO_CONFIRM_MSG_WITH_CALL”

2) A message that can be read from within you variant function (SE91)

3) Variables to pass to the function module with the correct format

4) A title variable.

5) Pass the cstic and cstic value from a procedure calling you variant function.
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Exercises

The purpose of this exercise is to send our user a validation popup message .

1. Review the Variant Function “Z_SPLIT_PART_REPLACE_HYPHENS that will
be used in the exercise :

a) The characteristics are assigned to the variant function - True or False

b) The Globals table is used for :

C) The MATCH table is used to store which type of characteristics

d) The MATCH table is used to store which type of characteristics

e) Can Variant functions be used in condition statements in object
dependencies

2. The Variant Function “Z_SPLIT_PART_REPLACE_HYPHENS” that will be used
in your own object dependency.

a) Create a Material Master record of type HAWA called PART_SLIT##.
Use BIKEZ20 as a reference.

b) Create 5 characteristics of CHAR format.
A PART_WITH_HYPHENS## length 10

Not restrictable, Single Value.

With the following template = Template Ah-AAA- R

B PART_SLIT_1 ##
CHAR format. Length 2

Not restrictable, Single Value

C  PART_SLIT 2 ##
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CHAR format. Length 3

Not restrictable, Single Value

D PART_SLIT_3 ##
CHAR format. Length 2

Not restrictable, Single Value

E PART_WITH_SLASHES## length 10

Not restrictable, Single Value

C) Create a class called PART_WITH_HYPHENS## and assign all 5
characteristics to the class.
d) Create a Configuration Profile called PART _WITH_HYPHENS##

Plan Production order, No BOM Exlosion.
Add the PART_WITH_HYPHENS## class to the Configuration
Profile

e) Create aProcedurec al | ed *“ PROC_ S PavhithTill GalAtReT # # 7
“Z_SPLIT_PART_REPLACE_HYPHENS” variant function.

The characteristics have been set up as follows in the function.

PART_WITH_HYPHENS## INPUT
PART_SLIT_1_## OUTPUT
PART_SLIT 1_## OUTPUT
PART_SLIT 1_## OUTPUT
PART_WITH_SLASHES## OUTPUT

Table 1: Characteristics and variant function assignment
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f) Assign

t he

Procedur e

called PART_WITH_HYPHENS#

0) Testt h e

© eSpline LLC, 2009

Procedur e

DO NOT COPY

“PROC_SPLIT_PARTH#

“PRO@thEBD.I T_PARTH##”

21/25




Solution

1. Review the Variant Function “Z_SPLIT_PART_REPLACE_HYPHENS that will
be used in the exercise :

a) The characteristics are assigned to the variant function - True or False

b) The Globals table is used for :
_Accessing Instance Variables for SPARENT, $SELF and $ROOT

C) The QUERY table is used to store which type of characteristics __ INPUT___
d) The MATCH table is used to store which type of characteristics __ OUTPUT _
e) Can Variant functions be used in condition statements in object

dependencies Yes as Boolean conditions

2. The Variant Function “Z_SPLIT_PART_REPLACE_HYPHENS” that will be used
in your own object dependency.

a) Create a Material Master record of type HAWA called PART_SLIT##.
Use BIKEZ20 as a reference. Transaction MMO1

b) Create 5 characteristics of CHAR format. Transaction CT04
A PART_WITH_HYPHENS## length 10

Not restrictable, Single Value.

With the following template = Template Ah-AAR- R

B PART_SLIT_1 ##
CHAR format. Length 2

Not restrictable, Single Value

C  PART_SLIT 2 ##
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CHAR format. Length 3

Not restrictable, Single Value

D PART_SLIT_3 ##
CHAR format. Length 2

Not restrictable, Single Value

E PART_WITH_SLASHES## length 10

Not restrictable, Single Value

C) Create a class called PART_WITH_HYPHENS## and assign all 5
characteristics to the class. Transaction CL02

d) Create a Configuration Profile called PART WITH_HYPHENS##
Plan Production order, No BOM Exlosion.

Add the PART_WITH_HYPHENS## class to the Configuration
Profile

Transaction CU41

e) Create a Procedure which will call the
“Z_SPLIT_PART_REPLACE_HYPHENS” variant function.
The characteristics have been set up as follows in the function.

PART WITH_HYPHENS## INPUT
PART_SLIT_1_## OUTPUT
PART_SLIT_1_## OUTPUT
PART_SLIT_1_## OUTPUT
PART _WITH_SLASHES## OUTPUT

Table 1 Exercise 1 Characteristic and their Variant Function Assignment
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Transaction CUO1

f) Assign the Procedure “PROC_SPLIT_ _PARTH#
called PART _WITH_HYPHENS# Transaction CU42

0) Testt he Procedu$SkRLI"PRPARTCYS’
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Bonus Questions

1. The PRT screen (above) shows that certain tools are required in the manufacture of
Acme Corp’s product s.

A Torgque Wrench is required when t haosénRaEEVENG
Power Wrench is required when the “STANDARD”
the selection condition to select these PRT from operation 0020 in the Routing. Assign them to

the appropriate PRT.

[= =
Relationship  Edit Goto  Systern Help

V] 20 H e EHE HDhon FEHE @m
Display Dependency

FEIEY

gelCheck (CYFO e ¢ BIKE PRT_TOROUE_WRENGH | Select Torgue wrench

Operfact. ooze) # Seguence |0

Item OA208| PRTs TOROUE_WRENCH Torgue Virench

B - B STT. SUME U - DU PPN - D S A

000020 $RO0T.FRAME = 'INTENSE'
Figure 10: Routing operation PRT Selection Condition syntax — Torque Wrench

= L= =
Relationship  Edit Goto  System  Help

| @ 10H @@ CHEB D00 BE @6
Display Dependency

IEY

Sel. condition SELC_BIKE_PRT_PWR_WRENCH Select Power wrench

OperfAct. ooze) / Seguence |0

ltem 0020 PRTs POYER_WRENCH Power Wrench

B - e O T - DU R - S P
'GTANDARD" or
"TRAINING'

BEEa10| $ROOT . FRAME
008020| $ROOT . FRAME

Figure 11: Routing operation PRT Selection Condition syntax — Power Wrench
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