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Typographic Conventions lcons
Example Text Words or characters quoted A Caution
from the screen. These
include field names, screen a Note or Important
titles, pushbuttons labels, o] Example
menu names, menu paths,
(1) Recommendation or Tip

and menu options.

Cross-references to other
documentation

Example text Emphasized words or
phrases in body text, graphic
titles, and table titles

Example text File and directory names and
their paths, messages,
names of variables and
parameters, source text, and
names of installation,
upgrade and database tools.

Example text User entry texts . These are
words or characters that you
enter in the system exactly
as they appear in the

documentation.
<Example Variable user entry. Angle
text> brackets indicate that you

replace these words and
characters with appropriate
entries to make entries in the
system.

EXAMPLE TEXT Keys on the keyboard, for
example, F2 or ENTER

WThe Best-Run Businesses Run SAP™
®



First Guidance z Inventory Handling and Non-Cumulative Key Figures

Table of Contents

1. a0 T 1T 1 o PP 2
2. S oT =Y T ¢ o J U PPTORRN 2
2205 A T - Y/ Yo [ RS 2
2.2 Data Extraction and Transformation ..........cccccveeeiiiiiieieicciiiieeeeee e 4
3. Non-Cumulatives in INFOCUDES .......cooiiiie e 6
3.1 Non-Cumulatives in Classic INfOCUDES ..........euuiiiiiiiiiiiiiiiicceeee e 6
3.1.1  Initial StOCK BAlANCE ...oceceieiiiiiee ettt 7
3.1.2 Delta MOVEMENLS ....coooiiiiiiii e e e e e s e e e e e aeeeee e 9
3.1.3  Historical MOVEMENLS ......ccooeeeiiiii e e 12
3. 14 QUETY PrOCESSING ..veeeiiiiieiiiieeiieieesitirite ettt et e et nab e e s sabe e e s abreeesbeeeeaas 15
3.2 Non-Cumulatives in HANA -optimized InfoCubes in 7.3X ....ccccocvvvviiiieieeieeeeeeeeiininnns 16
3.2.1  Initial STIOCK BalANCE .....uvvveiiiiiiiiiiiiieee e 16
I T B T = W1V T V=T 0 =T o) 19
3.2.3  Historical MOVEMENLS .......ccoiiiiiiiiiicccccee e ee e 20
T S O 10 1T YA o o Yo =113 o PP 23
3.2.5 Conversion of classic InfoCubes to HANA -optimized InfoCubes ................ 25
3.3 Non-Cumulatives in HANA -optimized InfoCubes in 7.40 and 7.50 ........ccccccvvvveerenn. 27
3.3.1  Initial SIOCK BAlANCE ....vvvveeeieiiiiiiieeee e 27
3.3.2  Delta MOVEMENLS ....cccei i e e s reae s 29
3.3.3  Historical MOVEMENLS .......ooiiiiiiiiiei e e 31
3.3.4  QUEIY PrOCESSING .oeiiei et e e s e e e reaeees 33

3.3.5 Switch of HANA -optimized InfoCubes created in SAP BW 7.3x to the
Optimized Non -Cumulative Handling as from SAP BW 7.40 ...........ccccc... 36
3.4 Summary Non-Cumulatives in InfoCubes ..............ccoo e, 38
4. Non-Cumulatives in Advanced DataStores .........ccciiiieiiiiiiiiiiiieeie e veeaaan 40
4.1.1 Initial StOCK BalaNCe ........uvvviiiiiiiiiiiiieie ettt A3
4.1.2 Delta MOVEMENLS ...ocoviiiiiie et e e e 45
4.1.3 Historical MOVEMENLS ....eeveiiiiiiieieeeiieee e 4O
4.1 4 QUETY PrOCESSING -.eeeeeieiiuiiiiie ettt e ettt e e e e ettt e e e e e st e e e e s seee e e e e snbbaeeaeeesanbeeeeas 49
4.1.5 Extracting from Advanced DataStores ........ccccccvvieeeiiiiinise e 51

4.1.6 Non-Cumulatives in Advanced DataStores with Delta Calculation

CaPADIlILIES ...t 52
5. Non-Cumulatives in External S AP HANA VIEWS .......cooiiiiiiei e 56
5,11 RESHICHONS oo 56
B5.1.2  PEeIfOIMANCE ....ooeeiiiiiie ettt e e s e e bbb b b s b e aeaeeeeeeesananes 57
6. Archivi ng Data from InfoCubes with Non -Cumulatives ...........cccooeviiiiiiiiiiiiiiieiiiiiiin 59
7. Y o] 01T o ) PP PRTPUPTTTTRR 62

April 2016



First Guidance z Inventory Handling and Non-Cumulative Key Figures w
®

1. Introduction

One of the key differentiators of SAP BW are the various easy -to-consume options to model
business semantics without the need to care for their technical implementation. The delta
capability of DataStores, hierarchies, elimination of internal business volume, and non -cumulative
key figures are just a few examples. This document focuses on inventory handling and non -
cumulative key figures. It does not describe the business point of view of this topic, nor does it
elaborate on best practices how to model non -cumulatives. Instead, it describes how non -
cumulative data is stored in InfoProviders, how query processing works if non -cumul ative key
figures are involved and how to sw itch to the improved handling of non -cumulatives as from SAP
BW 7.40. On top of that, this guide describes exciting new functionalities like the option to store
non-cumulatives in advanced DataStores or to create external SAP HANA views for queries with
non-cumulative key figures.

2. Scenario

Non-cumulative key figures can be used for a variety of measures like various types of stocks or
headcount . In this document, we focus on non-cumulative key figures to handle an inventory
management scenario in SAP BW.

A potential scenario for stock s in the retail business could look like this:

1. On2015-02-22, the initial stock balance is extracted from a source system and uploaded
into SAP BW first. At this moment, the extracted initial stock quantity is the operational
current stock in the source system.

2. To be able to report on stock quantities before 2015 -02-22 we also load historic al
movements that happened before the initial stock balance was extracted.

3. From now on goods issues as well as goods receipts are loaded as daily delta movement s.

2.1 Data Model

In SAP BW, stocks are modeled as so-called non-cumulative key figure s. They are used to process
measures that cannot be meaningfully cumulated over time. Non-cumulative key figures are
summarized (over time) by using the so -called exception aggregation (last value, first value,
minimum, maximum, average).

A non-cumulative key figure is either calculated based on two cumulative key figures, one for
inflows and one for outflows (see Picture 1) or it is calculated based on a single cumulative key
figure containing the difference of inflow and outflow.

In the data model, we use an InfoCube with a non-cumulative key figure (see Picture 2). Later in this
document, we will see that advanced DataStore Objects can also handle non-cumulative key figures
(see chapter 4.1.6).

The InfoCube NCUMCUBE contains two cumulative key figures , one for goods receipts (inflows),
and one for goods issues (outflows) : 'Receipt Quantity Total Stock ' (ORECTOTSTCK) and 'Issue
Quantity Total Stock ' (OISSTOTSTCK).

Additionally , there is a non-cumulative key figure: ' Quantity Total Stock' (OTOTALSTCK). The value
of this key figure is calculated based on inflows (goods receipts) and outflows (goods issues). The
non-cumulative key figure 0 TOTALSTCK itself is not stored in the InfoCube fact table(s) but only
calculated on the fly when the InfoCube is being read by a query or any other interface .
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OTOTALSTCK uses aggregation SUM and exception aggregation ‘Last Value' (LAST). The reference
characteristic for exception aggregation is always the most granular time characteristic of the
InfoProvider in which the non -cumulative key figure is used. In our case, it is 'Calendar Day'
(OCALDAY).

Key Figure 0TOTALSTCK

Long Description Quantity Total Stock

Short Description Quantity Total Stock

Version O |Actve ~| saved Object Status

Type/Unit Aggregation Additional Properties

Agaregation
Aggregation SM
Exception Agagregation Last Value

Cumulative/Mon-Cumulative Values

Inflow ORECTOTSTCK Receipt Quantity Total Stock
Outflow 0IS5TOTSTCK Issue Quantity Total Stock

Picture 1: Non-cumulative key figure with inflow and outflow

InfaCube Techn. name... Cumulative value Mon-curmulative value  Aggregation  Exception Aggr.
v & Inventory InfoCube MCUMCUBE
» & Object Information
» 5 settings
¥ [ Dimensions

> @ Data Package MCUMCUBEP
v 4 Time NCUMCUBET
= (® calendar Day OCALDAY
= (& calendar Year/Month OCALMONTH
= (O calendar Year OCALYEAR
= (B Calendar Year/Week OCALWEEK
> 48 unit NCUMCUBEU
v 8 Article NCUMCUBEL
- A Material OMATERIAL
v 43 plant NCUMCUBEZ
« A pnt OPLANT

» [3 Navigation Attributes
¥ [&5 Key Figures

r'-’éﬁ Receipt Quantity Total Stock |ORECTOTSTCK QJuantit SUM SUM
. r'-’éﬁ Issue Quantity Total Stock |0ISSTOTSTCK QJuantit SUM SUM
- /i@ Quantity Total Stock O0TOTALSTCK Quantit SuUM LAS

Picture 2: InfoCube with non -cumulative key figure
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2.2 Data Extraction and Transformation

In SAP ERPsystems, there are two extractors that cover initial stock balances, historic movements,
as well as deltas: 2LIS_03_BX and 2LIS_03_BF.

The extractor 2LIS_03_BX is used to load initial stock balances that are stored in table MARD and
others. As mentioned above 2LIS_03_BX extracts the operational current stock.  That is why the
extractor does n ot allow selecting a key date. No material movements must be posted while the
initial stock is extracted.

The extractor 2LIS_03_BF reads historic material movements as well as delta movements, which
are stored in table MSEG and others.

More details on the se extractors and detailed step-by-step instructions are described in  SAP First
Guidance z SAP NetWeaver BW 7.30 on HANA z Inventory InfoCubes .

The focus of this document is not on the extraction but on the processing of non -cumulatives in
SAP BW. Therefore, we simply extract from two transparent tables created in SAP BW. The table
ZINITIALBALANCE contains the initial stock balance per 2015-02-22 (see Picture 3) while the table
ZMOVEMENTS contains any material movements z historical transactions and delta movements
(see Picture 4).

Transparent Table ZINITIALBALANCE Active

Short Description Initial Stock Balence per February 22 2015
Attributes Delivery and Maintenance Input Help/Check Currency/ Quantity Fields
[y % 5| a2 wi?| Suchhife
Field Key Ini... Data element Data Type Length Deci... Short Description
CALDAY /BIO/OICALDAY  DATS B 0 Calendar Day
MATERIAL /BIO/OIMATERTAL CHAR 18 0 Material
ELENT /BL0/OTPLANT CHAR 4 0Plant
STOCK QUANTITY /BI0/OITOTALSTCE QUAN 17 3 Quantity Total Stock
UNIT /BIO/OIUNIT UNIT 3 0 Unit of measure

Picture 3: Structure of table ZINITIALBALANCE with initial stock balance per 2015-02-22

Transparent Table ZMOVEMENT S Active
Short Description Article movements

Attributes Delivery and Maintenance Input Help/Check Currency/Quantity Fields

[y % |iE] | )4 wif| Suchhife

Field Key Ini... Data element Data Type Length Deci.. Short Description

CALDAY /BI0/0ICALDRY DATS 8 0 Calendar Day

MATERIAL /BI0/OIMATERIAL CHAR 18 0 Material

PLANT /BI0/0IFLANT CHAR 4 0Plant

RECEIVED /BI0/OIRECTOTST .. QUAN 17 3 Receipt Quantity Total Stock
I55UED /BI0/OIISSTOTST .. QUAN 17 3Issue Quantity Total Stock
UNIT /BI0/OIUNIT UNIT 3 0 Unit of measure

Picture 4: Structure of table ZMOVEMENTS wi th material movements

To be able to extract from both tables we create two generic DataSources via transaction RSO2 .
After saving the DataSource ZINITIALBALANCE that extracts from the identically named table, it is
important to edit t he properties of this DataSource stored in table ROOSOURCE. To do so, call

SAD
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transaction SE16, table ROOSOURCE,restrict OLTPSOURCE to 'ZINITIALBALANCE' and change
the column STOCKUPD from space to 'X'. Only then, the DataSource can be used to load initial
stock balances. You may verify the DataSource properties in transaction RSA2. There, in the tab
‘Extraction’, you should see that the flag 'Init. Non -Cum." is checked (see Picture 5).

BI Service API: Change DataSource ZINITIALBALANCE
TR

Access Attributes

Bxtraction Method V' Transparent Table or DB View v
Bxtractor ZINITIALBALANCE Gen. Interface i
Extract Structure ROXKITO410

Direct Access 1 supported (without preaggregat..~

Duplicate Records Undefined w Int. Non.-Cum. v’

Picture 5: DataSource setting 'Init. Non -Cum.'

For DataSource ZMOVEMENTS, you should mark the field CALDAY for selection. Then both
DataSources must be replicated and activated as 7.x DataSource s in transaction RSDS. You should
verify that the DataSource ZINITIALBALANCE is shown as DataSource for 'Opening Balance'

(see Picture 6).

DataSource Dr_-, ZINITIALEALANCE Initial Stocks

Source System g,j KITCLNTO03 KIT Myself Source System

Version E Active v FE compare with... | .
Active Version Executable H Edited Version

General Info. Extraction Fields

General Properties

Short Description Initial Stocks

Mediurm Description Initial Stock Balance

Long Description Initial Stock Balance

Application Comp. OBW_DATASOURCES BW DataSources

Last Changed By GRAUS Changed On |07.02.2015| / |15:30:54
Delvery of Duplicate Data Recs. Undefined w

Picture 6: DataSource ZINITIALBALANCE for 'Opening Balance'

The two DataSources and the InfoCube are connected by two simple transformations as shown in
Picture 7 and Picture 8.
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5 Transformation RSDS ZINITIALBALANCE KITCLMTOO03 -> CUBE NCUMCU... 1
Source [&9 Initial Stock Balance (ZIMITIALBALAMCE)
Target & Inventory InfoCube (NCUMCUBE)
Version @ Active v
Active Version P Executable Bl Edited Version

@€ 100% .|[F] [ = B! [ 5 Ruke Group . 2| =] &

P Initial Stock Balance (ZINITIALBALANCE) &) Inventory InfoCube (NCUMCUBE) Rule Group: Standard Group

Pos[Key{Field [1c{Descript. [Data tiLngth Rul{Rule Name _ [PogKey[InfoObject  [IcofDescript. [Data fingth [1nt:
1 caway Calendar Day DATS | DODDDS =| OMATERIAL 1 7 OMATERIAL  H Material CHAR 000018  []
2 F MATERIAL Material CHAR 000018 =| OPLANT 2 oPLANT & Plant CHAR 000004 | []
3 7 PLANT Plant CHAR | 000004 =| ORECTOTSTCK = 3 ORECTOTSTCK /§ Receipt Quantity Total Stock QUAN 000017
4 STOCK_QUANTITY Quantity Total Stock  QUAM 000017 3¢ 0ISSTOTSTCK | 4 0ISSTOTSTCK /B Issue Quantity Total Stock  QUAN | 000017
3 UNIT Unit of measure UNIT 000003 (5 DCALDAY ] z? OCALDAY (& | Calendar Day DATS 000003

Picture 7: Transformation between DataSource ZINITIALBALANCE and InfoCube NCUMCUBE

5| Transformation RSDS ZMOVEMENTS KITCLNTO003 -= CUBE NCUMCUBE ot
Source ¥ Article Movements (ZMOVEMENTS)
Target & Inventory InfoCube (NCUMCUBE)
Version |:|
Active Version P Executable B Edited Version
56,6 100% .||l | = ||E || [ Rule Group . =N
l"-_’@ Article Movements (ZMOVEMENTS) @ Inventory InfoCube (NCUMCUBE) Rule Group: Standard Group
Posfkefficld __[1c]Desaript. [oata fogth Rul{RulcName _ [Pos|Key|InfoObject  [Ico|Descript. [pata t{Lngth [1nt:
L /7 |caLoaY Calendar Day DATS | 000008 =/ OMATERIAL 1,7 ovaTERIAL @ Material CHAR 000018 [
2§ WATERIAL | Wateril CHAR 000018 =| OPLANT 2§ opLanT A Plant CHAR 000004 [
3 Pt Plant CHAR | 000004 =| ORECTOTSTCK 3 ORECTOTSTCK /g Receipt Quantity Total Stock |QUAN | 000017
4 RECEIVED Receipt Total Stock | QUAN | 000017 =| 0ISSTOTSTCK | 4 OISSTOTSTCK /g Issue Quantity Total Stock | QUAN 000017
5 ISSUED Issue Total Stock | QUAN | 000017
s s itofmeasre  Ton 000003 (5 OCALDAY 6§ OCALDAY (B | Calendar Day DATS 000008

Picture 8: Transformation between DataSource ZMOVEMENTS and InfoCube NCUMCUBE

3. Non-Cumulatives in InfoCubes

In the following chapters, we look at how data is loaded and stored depending on the InfoCube
subtype (classic vs. HANA -optimized) and we will learn more about the latest optimizations for
non-cumulatives in SAP BW 7.40.

We start with the classic (i.e. non-HANA-optimized) InfoCube as it was already used in SAP

BW 7.0x. You may ask why we spend a few lines on InfoCube types that should not be used any
longer in SAP BW powered by SAP HANA. Well, it probably helps knowing the history to get a better
understand ing of the advantages of t he improved concept introduced with SAP BW 7.40. However,
it is up to you to skip to the chapter you are interested in. The important steps  and aspects will be
repeated in each chapter.

3.1 Non-Cumulatives in Classic InfoCubes

So let's have a look at how non-cumulatives are loaded into a classic InfoCube, how the data is
stored internally and how it is read by the Analytic Manager.
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3.1.1 Initial Stock Balance

To load the initial stock balance we create and run an InfoPackage for DataSource

ZINITIALBALANCE with update mode 'Generate Initial Status' (see Picture 9) as well asa DTP from

DataSource ZINITIALBALANCE into InfoCube NCUMCUBE with extraction mode ‘Initial Non -
Cumulative for Non -Cumulative Values' (see Picture 10).

Please remember that we simply extract data from transparent

BW. In case you extract from ERP , please consider chapter 2.2.

InfoPackage

B DataSource
Data Type

.g.j Source System

tables, which were created in SAP

Initial Stock Balance(OPAK_3A7INHBK4H27SU26CKHBOHFO1)

Initial Stock Balance(ZINITIALBALANCE
B Transaction Dat
KIT Myself Source System(KITCLNTO03)

Last Changed by Date Time 00:00:00
Data Selection Extraction Processing Data Targets Update Schedule
Update Mode
* Generate Initial Status
Request wil be processed at once in the source system
Picture 9: InfoPackage with Update Mode 'Generate Initial Status'
Data Transfer Proc. ZINTTIALBAT.ANCE / KITCINTO03 -> NCUMCUBE
1D DTP_SI3YSEU3IZ4AN0ZCGIQAKOBHIAL
DTP Type Standard (Can Be Scheduled) w
Version B Active ~ | Saved w
Source Object 55 DataSource v ¥ Fitter
ZINTTIALBATANCE KITCLNTO03 K? Sermantic Groups
Initial Stock Baknce
Extraction Mode Initial Mon-Cumulative for Non-Cumulat. v |

Picture 10: DTP with Extraction Mode 'Initial Non -Cumulative for Non-Cumulative Values'

Picture 11shows the initial stock balances of our sample scenario, which are stored in table

ZINITIALBALANCE.

Table ZINITIALBALANCE

CALDAY | I MATERIAL PLANT STOCK_QUANTITY UNIT
20150222  A100 5400 100 ST
2015-02-22  B200 5400 200 ST

Picture 11 Initial stock

balances in table ZINITIALBALANCE

SAD
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Before we have a look at the content of the InfoCube after loading the initial stock balances , we
briefly recap the table layout of classic InfoCubes. They are represented by the BW -extended star
schema with two fact tables (E -table with read-optimized partitioning, F -table with write/delete -
optimized partitioning), dimension tables as grouping sets of characteristics, and shared master
data tables.

Another aspect of InfoCubes that plays an importa nt role in the next chapters is the record type.
Technically this is the InfoObject ORECORDTP which is stored in the package dimension table ; so
record type is an attribute of a dimension ID. It is important to keep in mind that the semantics of
the record type depends on the InfoCube subtype and the release of SAP BW.

So let's have a look at the content of the F fact table and the package and time dimension tables
after we ran the InfoPackage and the DTP for the initial stock balance (see Picture 12).

F Fact Table /BIC/FNCUMCUBE

'KEY_NCUMCUBEP | KEY_NCUMCUBET KEY_NCUMCUBEU KEY_NCUMCUBE1 KEY_NCUMCUBE2 RECTOTSTCK ISSTOTSTCK
3 2 2 2 2 100,000 0,000

3 2 2 3 2 200,000 0,000

Time DimensionTable /BIC/DNCUMCUBET

{DIMID | SID_OCALDAY SID_OCALWEEK SID_OCALYEAR SID_OCALMONTH
0 0 0 0 0
2 99.991.231 0 0 0

Package Dimension Table /BIC/DNCUMCUBEP

0 0 0 0
il 0 1 0
o 3 0 1 1.006.924

Picture 12: Content of F fact table, time and package dimension after loading initial stock balances

While writing the initial stock balances into the F fact table, BW converted the date va lue from
2015-02-22 into 9999 -12-31. Furthermore the opening stock balance was written into a dimension
(DIMID 3 in our case) with record type '1' (ORECORDTP="1"). Why was this done?

Non-cumulative classic InfoCubes use the technical InfoObject 'Record Type' (ORECORDTP) to
differentiate between

¢ the so-called reference points with ORECORDTP='1" and
¢ "normal" fact table records for historical and delta movements with ORECORDTP='0".

Remark: With HANA-optimized InfoCubes in SAP BW 7.3x, record type 2'was introduced for
historical movements. We will see that later (see chapter 3.2.1). Classic InfoCubes still use record
type '0' for delta movements as well as for historical movements.

What is a reference point at all? For classic InfoCubes, r eference points (ORECORD_TP="'1") cont ain
the initialization records i.e. the initial stock balances in our scenario. They are always stored for the
fixed date 9999 -12-31 (infinity). Furthermore, reference points are updated whenever a request
with delta movements is collapsed. In other words, reference points are the stock values of the
initialization plus/minus those of all collapsed requests with delta movements . Sounds confusing?
Let's continue with collapsing and loading data. It should become clearer soon.

After loading the initial stock balances, you should collapse that request first. To do so you leave
the flags in the 'Collapse’ tab on their default values i.e. 'No Marker Update' must remain un checked
(see Picture 13). In other words, "marker update" must be active. The term 'marker' is used as
synonym for 'reference point' here.
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Contents Requests Collapse Reconstruction

Compression of InfoCube:Inventory InfoCube(MCUMCUBE)

Selection Subsequent Proc. & Process Chain Maint.
Job Name  BI_COMP| |
Collapse
* Reguest ID 1005721 [l

Calculated request ID
Vith Zero Elirmination
Mo Marker Update

(T Release &) = i Log

Picture 13: Collapse request with initial stock balances

After collapsing the request with initial stock balances, we see that the content of the F fact table is
moved to the E fact table (see Picture 14). All fact table records no w refer to package dimension
ID 1 i.e. record type is still '1' but the request information is gone (OREQUID='0") which is the
expected behavior of InfoCube collaps e.

E Fact Table /BIC/ENCUMCUBE

'KEY_NCUMCUBEP | KEY_NCUMCUBET KEY_NCUMCUBEU KEY_NCUMCUBE1 KEY_NCUMCUBE2 RECTOTSTCK ISSTOTSTCK
1 2 2 2 2 100,000 0,000
1 2 2 3 2 200,000 0,000

Time Dimension Table /BIC/DNCUMCUBET

'DIMID | SID_OCALDAY SID_OCALWEEK SID_OCALYEAR SID_OCALMONTH
0 0 0 0 0
2 99.991.231 0 0 0

Package Dimension Table /BIC/DNCUMCUBEP

0 0 0 0

= 1 0 1 0

Picture 14: Content of Efact table, time and package dimension after collapsing initial stock
balances

3.1.2 Delta Movements

In the next step, we load delta movements i.e. those stock changes that occurred after the
initializa tion on 2015-02-22. To do so we create a simple DTP from DataSource ZMOVEMENTS into
InfoCube NCUMCUBE with afilter on CALDAY > '2015-02-22" and run it.

Picture 15shows the delta movements of our sample scenario, which are stored in table
ZMOVEMENTS.
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Table ZMOVEMENTS with CALDAY > 2015-02-22

gCALDAY {MATERIAL PLANT RECEIVED ISSUED UNIT
'2015-02-25  A100 5400 0 70 |5T
2015-02-26  A100 5400 150 0 (5T
2015-02-26  B200 5400 0 100 5T

Picture 15: Delta movements in table ZMOVEMENTS

As explained above, delta movements are loaded for record type '0'. Consequently, we see new
records in the F fact table for package dimension ID 4 with ORECORDTP='0" after loading the delta
movements (see Picture 16). The content of the E fact table remains unchanged.

F Fact Table /BIC/FNCUMCUBE

'KEY_MCUMCUBEP | KEY_MCUMCUBET KEY_NCUMCUBEU KEY_MCUMCUBE1 KEY_NCUMCUBE2 RECTOTSTCK ISSTOTSTCK

4 3 2 2 2 0,000 70,000
4 & 2 2 2 150,000 0,000
4 4 2 3 2 0,000 100,000

Time Dimension Table /BIC/DNCUMCUBET

] 0 0 0 0
2 00.0901.231 0 0 0
= 3 20.150.225 201.509 2.015 201.502
— 4 20.150.226 201.509 2.015 201.502

Package Dimension Table /BIC/DNCUMCUBEP

0 0 0 0
1 0 1 0
4 0 0 1.006.932

Picture 16: Content of F fact table, time and package dimension after loading delta movements

Now we collapse the delta movements . This must also be done with 'No Marker Update' unchecked
in the 'Collapse’ tab (see Picture 13).

After collapsing the request with delta movements , we see that the content of the F fact table is
moved to the E fact table (see Picture 17). All fact table records related to delta movements now
refer to package dimension ID O i.e. record t ype is still '0' and the request information is gone
(OREQUID='0") which is expected after collapsing a request.

On top of that, the system updated the values of the reference points while collapsing the delta
movements. Let's verify that for material A100 in plant S400:

100 reference point before collapsing the delta movements
z 70 goods issue on 2015-02-25
+ 150 goods receipt on 2015 -02-26
180 new reference point value after collapsing the delta movements
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E Fact Table /BIC/ENCUMCUBE

'KEY_MCUMCUBEP | KEY_MCUMCUBET KEY_NCUMCUBEU KEY_MCUMCUBE1 KEY_MCUMCUBE2 RECTOTSTCK ISSTOTSTCK

0 3 2 2 2 0,000 70,000
0 4 2 2 150,000 0,000
0 4 2 3 2 0,000 100,000
il 2 2 2 2 180,000 0,000
il 2 2 3 2 100,000 0,000

Time Dimension Table /BIC/DNCUMCUBET
D|SID_OCALDAY SID_OCALWEEK SID_OCALYEAR SID_OCALMONTH

] 0 0 0 0
— 2 99.991.231 0 0 0
— 3 20.150.225 201.509 2.015 201.502
— 4 20.150.226 201.509 2.015 201.502

Package Dimension Table /BIC/DNCUMCUBEP

—p 0 0 0 0
—p 1 0 1 0

Picture 17: Content of E fact table, time and package dimension after collapsing delta movements

The reference points were updated because the flag 'No Marker Update' was un checked in the
'‘Collapse’ tab. 'Marker' is a synonym to ‘reference point ' here as mentioned above . This logic
ensures that the reference points z according to the definition above z contain the initialization
records (i.e. the initial stock balances in our scenario) plus/minus all collapsed requests with delta
movements.

Why does SAP BW update the reference points during collapse of requests? If an InfoCube is
regularly collapsed, recent stock values can be computed with minimal effort based on the
reference points and "a few" delta movements according to the time restriction in the query.
Calculating stock values from long ago is more time -consuming. However, the typical reporting
scenario is likely to benefit from this concept as recent data is usually queried more often.

At this point, we should verify how the result of a simple qu ery without any filters looks like.

A100 B200

A100 B200

Receipt Total Stock Issue Total Stock ‘Quantity Total Stock Receipt Total Stock Issue Total Stock Quantity Total Stock
2015-02-21 [100 §T] [200 5T]
2015-02-22 100 8T 2008T
2015-02-23 100 8T 200 8T
2015-02-24 100 8T 200 8T
2015-02-25 0sT TOST 30 8T 200 8T
2015-02-26 150 ST osT 180 ST 08T 100 ST 100 ST
Result 150 ST T0ST 180 ST 08T 100 ST 100 ST

Picture 18: Query result after loading initial stock balances and delta movements

This looks like the expected result. We get a drilldown for the comp lete time interval between
2015-02-22 and 2015-02-26 including days without any material movement. However, we do not
see any material movements prior to the initialization date. So let's go ahead and load some
historical movements.
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3.1.3 Historical Movements

Now we load historical movements i.e. those stock changes that occurred before the initialization
on 2015-02-22. To do so, we create a simple DTP from DataSource ZMOVEMENTS into InfoCube
NCUMCUBE with a filter on CALDAY < '2015-02-22'. There is no differen ce between the DTP for
delta movements and the DTP for historical movements if the data targetis a  classic InfoCube z
except for the filter on CALDAY. So the system cannot distinguish between historical and delta
movements at this point.

Picture 19 shows the historical movements of our sample scenario, which are stored in table
ZMOVEMENTS.

‘CALDAY  |MATERIAL PLANT RECEIVED ISSUED UNIT
'2015-02-17  B200 5400 0 300 ST
2015-02-19  A100 5400 150 0 ST
20150221  A100 5400 0 50 ST

Picture 19: Historical movements in table ZMOVEMENTS

As explained above, historical movements are loaded for record type '0' in case the InfoProvider is
a classic InfoCube . Consequently, we see new records in the F fact table for package dimension ID 5
with ORECORDTP="0" after loading the historical movements (see Picture 20).

F Fact Table /BIC/FNCUMCUBE

‘KEY_NCUMCUBEP ; KEY_NCUMCUBET KEY_NCUMCUBEU KEY_NCUMCUBE1 KEY_NCUMCUBE2Z RECTOTSTCK ISSTOTSTCK

5 5 2 2 2 150,000 0,000
5 6 2 2 2 0,000 50,000
5 7 2 3 2 0,000 300,000
Time Dimension Table /BIC/DNCUMCUBET

‘DIMID | SID_OCALDAY SID_OCALWEEK SID_OCALYEAR SID_OCALMONTH

0 0 0 0 0

2 99.991.231 0 0 0

3 20.150.225 201.500 2.015 201.502

4 20.150.226 201.500 2.015 201.502

— 5  20.150.219 201.508 2.015 201.502

— 6  20.150.221 201.508 2.015 201.502

—p 7 20.150.217 201.508 2.015 201.502

Package Dimension Table /BIC/DNCUMCUBEP

0 0 0 0
1 0 1 0
—p 5 0 0 1.007.258

Picture 20: Content of F fact table, time and package dimension after loading historical movements
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Let's run the query again.

A100 B200

A100 B200

Receipt Total Stock Issue Total Stock Quantity Total Stock Receipt Total Stock Issue Total Stock Quantity Total Stock
2015-02-16 [100 8T] [200 8T]
20150217 100 ST 08T 300 ST -100 8T
2015-02-18 100 8T -100 8T
2015-02-19 180 8T 0sT 250 8T -100 8T
2015-02-20 2580 8T -100 8T
2015-02-21 08T 50 8T 200 8T -100 8T
2015-02-22 20087 -100 8T
2015-02-23 200 8T -100 8T
2015-02-24 200 8T -100 8T
2015-02-25 08sT TOST 130 8T -100 8T
2015-02-26 150 8T 0sT 280 8T 08T 100 ST -200 8T
Result 3008T 120 8T 280 ST 08T 400 ST -200 8T

Picture 21: Incorrect g uery result after loading historical movements z before collapse

This time , the query shows an unexpected result, but why? Semantically the historical movements
were already contained in the initial stock balances. In fact, from a business point of view, the
historical movements finally led to the initial stock balances. How ever, the Analytic Manager is not
aware of that fact. Instead, the system currently considers the historical movements as  "normal”
delta movements and considers them twice. For example, the correct stock qu antity for material
B200 on 2015 -02-26 is 100 (see Picture 18). But now, the historical goods issue of 300 on 2015 -02-
17 is subtracted which leads to an incorrect value of -200 on 2015 -02-26.

To correct that, w e have to collapse the request with historical movements. When collapsing
historical movements it is crucial to check the flag for 'No Marker Update' (see Picture 22).
Otherwise, the historical movements would be added to the reference points and thus would be
considered as "normal” delta movements.

Contents Requests Collapse Reconstruction

Compression of InfoCube:Inventory InfoCube(NMCUMCUBE)

Selection Subsequent Proc. (L] Process Chain Maint.
Job MName BI_COMP
Collapse
s Request ID 0001007258 11

Calculated request ID
With Zero Elimination
+ No Marker Update

Picture 22: Collapse request with historical movements

After collapsing the request with hi storical movements, we see that the content of the F fact table is
moved to the E fact table (see Picture 23). All fact table records related to historical movements
now refer to package dimension ID 0 i.e. record type is still '0' and the request information is gone
(OREQUID="0") which is the expected behavior of InfoCube collapse.
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E Fact Table /BIC/ENCUMCUBE
'KEY_NCUMCUBEP | KEY_NCUMCUBET KEY_NCUMCUBEU KEY_NCUMCUBEL KEY_NCUMCUBEZ RECTOTSTCK ISSTOTSTCK

0 3 2 2 2 0,000 70,000
0 4 2 2 2 150,000 0,000
0 4 2 3 2 0,000 100,000
0 5 2 2 2 150,000 0,000
0 ] 2 2 2 0,000 50,000
0 7 2 3 2 0,000 200,000
1 2 2 2 2 180,000 0,000
il 2 2 3 2 100,000 0,000

Time Dimension Table /BIC/DNCUMCUBET
D SID_OCALDAY SID_OCALWEEK SID_OCALYEAR SID_OCALMOMTH

] 0 0 0 0
2 99.991.231 0 0 0
3 20.150.225 201.509 2.015 201.502
& 20.150.226 201.509 2.015 201.502
5 20.150.219 201.508 2.015 201.502
6 20.150.221 201.508 2.015 201.502
7 20.150.217 201.508 2.015 201.502

Package Dimension Table /BIC/DNCUMCUBEP

'DIMID | SID_OCHNGID SID_ORECORDTP SID_OREQUID
—p O 0 0 0
—p 1 0 1 0

Picture 23: Content of Efact table, time and package dimension after collapsing historical
movements

The system did not update the values of the reference points because 'No Marker Update' was
checked in the 'Collapse’ tab. Now we get the expected query result including historical movements

A100 B200

A100 5200

Receipt Total Stock Issue Total Stock Quantity Total Stock Receipt Total Stock Is=ue Total Stock Quantity Total Stock
2015-02-16 [0ST] [500 5T]
2015-02-17 08T 08T 300 8T 200 8T
2015-02-18 0sT 200 8T
2015-02-19 150 ST 0sT 150 8T 200 8T
2015-02-20 150 8T 200 8T
2015-02-21 osT S0 8T 100 ST 200 8T
2015-02-22 100 8T 200 8T
2015-02-23 100 8T 200 8T
2015-02-24 100 ST 200 8T
2015-02-25 0sT T08T 30 8T 200 8T
2015-02-26 150 8T oS8T 180 8T 08T 100 8T 100 8T
Result 3008T 120 8T 180 8T 08T 400 8T 100 ST

Picture 24: Query result after collapsing historical movements

Collapsing requests with an incorrect setting for 'No Marker Update' is one of the main reasons for
"incorrect” data in non -cumulative classic InfoCubes and a major drawback of the non -cumulative
concept for classic InfoCubes . Besides, it is not possible to validate historical movements without
collapsing them but on the other hand, it is not possible to delete the collapsed request with
historical transactions if the data is not correct. Both issues were addressed when the logic for
HANA-optimized InfoCubes was implemented , as we will see in chapter 3.2.
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3.1.4 Query Processing

This chapter explains how the Analytic Manager calculates the stock value for a time interval
between tiand t; for classic InfoCubes .

differenceto stock

li stock value at infinity “ value at infinity

value(t,) = ( Z tuple + Z tuple) — Z tuple

rectp=1 rectp=0 rectp=0
requid>=0 >t

Picture 25: Formula for the inventory value at any time to

The formula above shows how stock values for any time t, in a time interval between t ;and t; are
computed. This requires two read requests to the database and some calculation within SAP BW :

1. The first read request computes the stock value at infinity. To do so the Analytic Manager
adds the reference point (record type '1") and all movements in un collapsed requests with
record type '0'. This query does not have a time characteristic in the "GROUP BY".

2. The second read request reads all movements between t ;and infinity z with time
characteristic in the "GROUP BY".

3. Using the data read in step 2, the system is able to do a backwards calculation from the
values at infinity (read in step 1) to the upper limit of the inter val t, z and further to the lower
limit of the interval ti. This is simply done by subtracting all goods receipts and adding all
goods issues that happened between infinity and the requested point in time .

For material A100, plant S400, and time interval between 2015-02-24 (t,) and 2015-02-26 (t.), the
calculation would look like this:

1. Compute the s tock value at infini ty for material A100, plant S400.

180 reference point
+ z n/a uncollapsed requests with record type '0'

180 stock value at infinity

2. Read all movements between 2015 -02-24 (t) and infinity for material A100, plant S400.
3. Calculate backwards from stock value at infinity by subtracting all goods receipts and
adding all goods issues read in step 2:
180 stock value at infinity
+z n/a movements with date > 2015-02-26 and < infinity
180 stock value on 2015-02-26

180 stock value at infinity
z 150 movements with date > 2015-02-25 and < infinity
30 stock value on 2015-02-25
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180 stock value at infinity
z 150
+ 70
100 stock value on 2015-02-24

movements with date > 2015-02-24 and < infinity

3.2 Non-Cumulatives in  HANA -optimized InfoCubes
in 7.3x

In the previous chapter , we looked at how data is loaded and internally stored in a classic (i. e. non-
HANA-optimized) InfoCube. In this chapter , we will see how non-cumulatives are loaded into a
HANA-optimized InfoCube in SAP BW 7.3x, how the data is stored internally , and how it is read by
the Analytic Manager.

Please note that this chapter also a pplies to HANA-optimized InfoCube s in SAP BW 7.40 and 7.50 if
they were originally created in SAP BW 7.3x and have not yet been switched to the optimized non -
cumulative logic that was introduced with SAP BW 7.40. See chapter 3.3.5 for further details on

how to identify whether an InfoCube has already been switch ed to the optimized handling or not.

In case you read the previous chapter, you may notice that there are g uite some redundancies
between both chapters. On the other side, this allows you to skip those parts of the document you
are not interested in .

3.2.1 Initial Stock Balance

To load the initial stock balance we create an InfoPackage for DataSource ZINITIALBALANCE with
update mode 'Generate Initial Status' (see Picture 9) as well as a DTP from DataSource
ZINITIALBALANCE into InfoCube NCUMH73X with extraction mode 'Initial Non -Cumulative for
Non-Cumulative Values' (see Picture 26).

Please remember that we simply extract data from transparent tables, which were created in SAP
BW. In case you extract from ER P, please consider chapter 2.2.

Data Transfer Proc. ZINITIALBATANCE / EITCLNT003 -> NCUMH73K
D DTP_SI3YE060HZSLTZ4PE5Y0SEXET
DTP Type Standard (Can Be Scheduled) v
Version [ Active ~ | Saved v
Update Execute
Source Object B5  DataSource v B Fitter
ZINITIRALEALANCE KITCINTO03 g? Semantic Groups
Initial Stock Balance
Extraction Mode Initial Non-Cumulative for Non-Cumulat... v

Picture 26: DTP with Extraction Mode 'Initial Non -Cumulative for Non -Cumulative Values'

Picture 27 shows again the initial stock balances of our sample scenario, which are stored in table
ZINITIALBALANCE.
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Table ZINITIALBALANCE

[ CALDAY {MATERIAL PLANT STOCK_QUANTITY UNIT
2015-02-22  A100 5400 100 5T
2015-02-22  B200 5400 200 5T

Picture 27: Initial stock balances in table ZINITIALBALANCE

Before we have a look at the content of the InfoCube, we briefly recap the table layout of HANA -
optimized InfoCubes. Classic InfoCubes are represented by the BW -extended star schema with two
fact tables ( F- and E-fact table), dimension tab les as grouping sets of char acteristics and shared
master d ata tables. While this schema is optimized for classic RDBMS technology, it is not required
for a modern in -memory database like SAP HANA. HANA-optimized InfoCubes are greatly
simplified by using o nly one fact table and joining directly to the master data tables z except for the
package dimension. See Klaus Nagel's blog Aspects of the HANA -optimized InfoCube for further
details.

So let's have a look at the content of the fact table and the package dimension table after we ran the
InfoPackage and the DTP for the initial stock balance (see Picture 28).

Fact Table /BIC/FNCUMH73X

'KEY_NCUMH73XP | SID_OCALDAY SID_OBASE_UOM SID_OMATERIAL SID_OPLANT RECTOTSTCK ISSTOTSTCK
4 99.991.231  1.000.000.261 103.603 15 100,000 0,000
4 00091231  1.000.000.261 103.604 15 200,000 0,000

Package Dimension Table /BIC/DNCUMH73XP

] 0 ] 0
1 0 1 0
2 0 2 0
o & 0 1 1.008.495

Picture 28: Content of the fact table and package dimension after loading initial stock balances

While writing the in itial stock balances into the fact table, BW converted the date value from
2015-02-22 into 9999 -12-31. Furthermore the opening stock balance was written into a dimension
(DIMID 4 in our case) with record type '1' (ORECORDTP="1"). Why was this done?

Non-cumulative HANA-optimized InfoCubes in SAP BW 7.3x use the technical InfoObject 'Record
Type' (ORECORDTP) to differentiate between

¢ the so-called reference points with ORECORDTP="1",
¢ delta movements with 0 RECORDTP='0'and
¢ historical movements with ORECORDTP="2'".

With HANA -optimized InfoCubes in SAP BW 7.3, record type '2' was introduced for historical
movements. This allows SAP BW to identify historical movements by their record type which was

not possible before with classic InfoCubes. Introducing record type '2' closes a gap in the original
conce pt for non -cumulatives and helps avoiding the main error source for unexpected query results
with non-cumulative InfoCubes (see chapter 3.1.3for further details ).

For HANA-optimized InfoCubes in SAP BW 7.3x, r eference points (ORECORD_TP='1") contain the
initialization records i.e. the initial stock balances in our scenario. They are always stored for the
fixed date 9999 -12-31 (infinity). Unlike for classic InfoCube s, reference points in HANA-optimized
InfoCubes in SAP BW 7.3x are not updated when a request with delta movements is collapsed. Why
did this change? The computing power of SAP HANA makes it possible to aggregate stock value s
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during query runtime. Thus, no special handling for reference points is required during collapse of
requests.

With this information we can describe the semantics of the record type in a slightly different way:
Non-cumulative HANA-optimized InfoCubes in SAP BW 73x use the technical InfoObject 'Record
Type' (ORECORDTP) to differentiate between

¢ the so-called reference points with ORECORDTP="1",

¢ fact table records that are not yet (semantically) contained in the reference points with
ORECORDTP='0" and

¢ facttable records that are alrea dy (semantically) contained in the reference points with
ORECORDTP="2".

This description may be less intuitive than the one above. However, it is more precise as it also fits
for HANA -optimized InfoCubes in SAP BW 7.3x that were converted from classic Info Cubes.

Back to our scenario. After loading the initial stock balances, you should collapse that request first.
Unlike for classic InfoCubes there is no flag 'No Marker Update' and hence no need to decide on the
right setting (see Picture 29).

Contents Requests Collapse Reconstruction

Compression of InfoCube:Inventory InfoCube(NCUMHZ2X)

Selection Subsequent Proc. & Process Chain Maint.
Job Name BI_COMP
Collapse
s Request ID 1008435 OO

Calculated request ID
With Zero Elimination

> Release ) = L3 Log

Picture 29: Collapse request with initial stock balances

After collapsing the request with initial stock balances, we see that all fact table records now refer
to package dimension ID 1 i.e. record type is still '1' but the request information is gone
(OREQUID='0") which is the expected behavior of InfoCube coll apse (see Picture 30). HANA-
optimized InfoCubes do not have an E fact table. Therefore, data is not moved between fact tables
but only updated in the fact table.

Fact Table /BIC/FNCUMH73X

'KEY_MCUMH73XP | SID_OCALDAY SID_0BASE_UOM SID_OMATERIAL SID_OPLANT RECTOTSTCK ISSTOTSTCK
il 09.991.231 1.000.000.261 103.603 15 100,000 0,000

il 09.991.231 1.000.000.261 103.604 15 200,000 0,000

Package Dimension Table /BIC/DNCUMH73XP

0 0 0 0
il 0 1 0
2 0 2 0

Picture 30: Content of the fact table and package dimension after collapsing initial stock balances
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3.2.2 Delta Movements

In the next step, we load delta movements i.e. those stock changes that occurred after the
initialization on 2015 -02-22. To do so we create a simple DTP from DataSource ZMOVEMENTS into
InfoCube NCUMH73X with a filter on CALDAY > '2015-02-22" and run it.

Picture 31shows again the delta movements of our sample scenario, which are stored in table
ZMOVEMENTS.

Table ZMOVEMENTS with CALDAY > 2015-02-22

{CALDAY {MATERIAL PLANT RECEIVED ISSUED UNIT
'2015-02-25  A100 5400 0 70 |5T
2015-02-26  A100 5400 150 0 (5T
2015-02-26  B200 5400 0 100 5T

Picture 31: Delta movements in table ZMOVEMENTS

As explained above, delta movements are loaded for record type '0'. Consequently, we see new
records in the fact table for package dimension ID 5 with ORECORDTP='0" after loading the delta
movements (see Picture 32).

Fact Table /BIC/FNCUMH73X

1 00,991,231 1.000.000.261 103.604 15 200,000 0,000
1 09.991.231 1.000.000.261 103.603 15 100,000 0,000
3 20.150.225 1.000.000.261 103.603 15 0,000 70,000
5 20.150.226  1.000.000.261 103.603 15 150,000 0,000
3 20.150.226  1.000.000.261 103.604 15 0,000 100,000

Package Dimension Table /BIC/DNCUMH73XP

0 0 0 0
= 1 0 1 0
2 0 2 0
. 5 0 0 1.009.790

Picture 32: Content of the fact table and package dimension after loading delta movements

Now we collapse the delta movements. Just to repeat the field 'No Marker Update' is not shown in
the 'Collapse’ tab for HANA -optimized InfoCubes (see Picture 29). So there is no need to decide on
the right setting.

After collapsing the request with delta movements, we see that all fact table records related to
delta movements now refer to package dim ension ID 0 i.e. record type is still '0' but the request
information is gone (OREQUID='0") which is expected after collapsing a request (see Picture 33).

April 2016
19



First Guidance z Inventory Handling and Non-Cumulative Key Figures

Fact Table /BIC/FNCUMH73X

0 20.150.225 1.000.000.261 103.603 15 0,000 70,000
0 20.150.226  1.000.000.261 103.803 15 150,000 0,000
0 20.150.226  1.000.000.261 103.604 15 0,000 100,000
1 99.991.231 1.000.000.261 103.803 15 100,000 0,000
1 99.991.231 1.000.000.261 103.604 15 200,000 0,000

ge Dimension Table /BIC/DNCUMH73XP
i 5ID_0CHNGID SID_ORECORDTP SID_OREQUID

0 0 0
1 0 1 0
0 2 0

Picture 33: Content of the fact table and package dimension after collapsing delta movements

Unlike for classic InfoCubes, the reference points were not updated while collapsing the request
with delta movements. Not updating the reference points also means that stock values in reporting
have to be computed as the total of the initial stock balance plus/minus  all delta movements that
happened before the da te requested by the query. This is in line with the idea that SAP HANA is
able to aggregate a huge number of stock values at query runtime in a very short time . As a side
effect, it is not that important to collapse request sin HANA-optimized InfoCubes in 7.3x.

Unfortunately, the approach to not updating reference points while collapsing has a significant
disadvantage, as we will see later (see chapter 3.3.2).

3.2.3 Hist orical Movements

Now we load historical movements i.e. those stock changes that occurred before the initialization
on 2015-02-22. To do so we create a DTP from DataSource ZMOVEMENTS into InfoCube
NCUMH73X with a filter on CALDAY < '2015-02-22' and update option 'Historical Transactions'
(see Picture 34). This option is only available for HANA -optimized InfoCubes (and advanced
DataStores) . It allows SAP BW to detect th at the request must not be handled as "normal” delta
movements but as historical transactions that were already semantically contained in the initial
stock balances. It is crucial to check this flag when loading historical transactions. Otherwise,
queries on the InfoCube will show "unexpected” data.
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Data Transfer Proc. ZMOVEMENTS / KITCLNT003 -> NCUMH73X (historical)
D DTP SI3Y6060H25LTZ4APIESKIBOOT
DTP Type Standard (Can Be Scheduled) w
Version = | Active v | Saved v
Extraction Update Execute
Target Object &  InfoCube v
NCUMHT3X

Inventory InfoCube
i
Error Handling Cancel Reguest, Do Not Track Records, Mo Update w
i
D Create Error DTPs

Parameters of the InfoCube

Picture 34: DTP with update option 'Historical Transactions'

Picture 35 shows again the historical movements of our sample scenario, which are stored in table
ZMOVEMENTS.

Table ZMOVEMENTS with CALDAY < 2015-02-22
" MATERIAL PLANT RECEIVED ISSUED UNIT

:2015—02—1? ' B200 5400 0 300 5T
2015-02-19  Al100 5400 150 o 5T
2015-02-21  A100 5400 0 50 | 5T

Picture 35: Historical movements in table ZMOVEMENTS

As explained above, historical movemen ts are loaded for record type '2 ' in case the InfoProvider is a
HANA-optimized InfoCube. Consequently, we see new records in the fact table for package
dimension ID 6 with ORECORDTP="2" after loading the historical movements (see Picture 36).
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Fact Table /BIC/FNCUMH73X

0 20.150.226  1.000.000.261 103.603 15 150,000 0,000
0 20.150.226  1.000.000.261 103.604 15 0,000 100,000
0 20.150.225 1.000.000.261 103.603 15 0,000 70,000
al 09.991.231 1.000.000.261 103.604 15 200,000 0,000
il 99.991.231 1.000.000.261 103.603 15 100,000 0,000
& 20.150.219  1.000.000.261 103.603 15 150,000 0,000
& 20.150.221 1.000.000.261 103.603 15 0,000 50,000
& 20.150.217 1.000.000.261 103.604 15 0,000 200,000

Package Dimension Table /BIC/DNCUMH73XP

s 0 0 0 0
— 1 0 1 0

2 0 2 0
s 6 0 2 1.009.793

Picture 36: Content of the fact table and package dimension after loading historical movements

At this point , let's check how the result of a simple query without any filters looks like (see Picture
37). You may remember that the query on the classic InfoCube showed unexpect ed results before
collapsing the request with historical movements (see Picture 21). This time it is not mandatory to
collapse the request with historical transaction s. The query result is correct. That is a significant
advantage of HANA -optimized InfoCubes over classic InfoCubes. You can verify the historical
movements via BEx query before collapsing the request. Like this, you are able to delete and reload
the request if it contains erroneous data.

A100 B200

A100 5200

Receipt Total Stock Issue Total Stock Quantity Total Stock Receipt Total Stock Is=ue Total Stock Quantity Total Stock
2015-02-16 [0ST] [500 5T]
2015-02-17 08T 08T 300 8T 200 8T
2015-02-18 0sT 200 8T
2015-02-19 150 ST 0sT 150 8T 200 8T
2015-02-20 150 8T 200 8T
2015-02-21 osT S0 8T 100 ST 200 8T
2015-02-22 100 8T 200 8T
2015-02-23 100 8T 200 8T
2015-02-24 100 ST 200 8T
2015-02-25 0sT TOST 30 8T 200 8T
2015-02-26 150 8T oS8T 180 8T 08T 100 8T 100 8T
Result 3008T 120 8T 180 8T 08T 400 8T 100 ST

Picture 37: Query result before collapsing historical movements

For the sake of completeness, we collapse the request with historical movements. Brief recap, the
field 'No Marker Update' is not shown in the 'Collapse’ tab for HANA -optimized InfoCubes (see
Picture 29); hence no need to decide on the appropriate setting.

After collapsing the request with historical movements, we see that all fact table records related to
historical transactions still refer to package dimension ID 2 i.e. record type is ' 2' (ORECORDTP="2")
but the request information is gone (OREQUID="'0") which is the expected behavior of InfoCube
collapse (see Picture 38). Please note that the reference points were not updated.
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Picture 38: Content of the fact table and package dimension after collapsing historical movements

3.2.4 Query Processing

In chapter 3.1.4, we saw how inventory values are computed for classic InfoCubes . In a nutshell, this
is done by calculating the stock value at infinity first, and then calculating backwards from infinity to
the requested point in time. This concept has several disadvantages. First of all , query performance
for recent stock values is only good if the InfoCube is regularly collapsed. Secondly , the runtime for
calculating stock values in the past depends on how far backwards calculation is required.

In this chapter we will see how the Analytic Manager calculates the stock value for a time interval
between t,and t, for HANA-optimized InfoCubes in SAP BW 7.3x In chapter 3.2.1, we already learnt
that reference points are not updated during collapse of requests for HANA -optimized InfoCubes in
SAP BW 7.3x.Instead, stock values are always computed based on all relevant movemen ts during
query runtime. Let's see how exactly this is done.

Picture 39: Formula for the inventory value at any time to in the interval [t 4, t2]

The formula above shows how stock values for a ny time t, in the interval between t;and t, are
computed. This requires three read requests to the database and some calculation within SAP BW:

1. The first read request is needed to compute the stock value at the upper limit of the time
interval t .. How would you do that? Well you have to read the initial stock value i.e. the
reference point. Then you add all delta movements that happened up to and including t ;as
they are also relevant for the query . From that value, you subtract those historical
transactions that happened aftert , as they are not valid for the requested time interval but
already contained in the reference point.
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