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Disclaimer

This presentation outlines our general product direction and should not be relied on in making a
purchase decision. This presentation is not subject to your license agreement or any other agreement
with SAP. SAP has no obligation to pursue any course of business outlined in this presentation or to
develop or release any functionality mentioned in this presentation. This presentation and SAP's
strategy and possible future developments are subject to change and may be changed by SAP at any
time for any reason without notice. This document is provided without a warranty of any kind, either
express or implied, including but not limited to, the implied warranties of merchantability, fithess for a
particular purpose, or non-infringement. SAP assumes no responsibility for errors or omissions in this
document, except if such damages were caused by SAP intentionally or grossly negligent.
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Data Modeling with SAP HANA

Overview SAP HANA Information Views



SAP HANA View Modeling — Overview
Virtual Data Modeling as a key SAP HANA concept

Virtual Data Flow Models

Operational Re"porting | Applications | Analytics ::? — ”M = = L “"“
- — T T Ll (e
SAP HANA PLATFORM g 5 = .
./ - v =
HANA Views 8 e 3

- No persistent Aggregations | single atomic copy of data
- In-Memory Engines | Performance
- Multidimensional Reporting Models

- Enterprise Applications Virtual Data Models

Physical Tables
Database Layer
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SAP HANA View Modeling — Overview
Flavors of SAP HANA View I\/Iodellng Approaches
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Ca\cula’uon V|ewS Of Ca|cu|atlon V|ev‘\Jls |<'>‘f e
type «pimension” 4 type «CUBE/StarJo Calculation View e

Compose a dimensional view Combines Fact-Tables with Great flexibility for advanced use
with a series of attributes derived  Attribute-Views to Star-Schema- . approach to model custom
from a collection of tables or OLAP Cube-like objects for scenarios like
e.g. Master Data Views multidimensional reporting. Combined use of Multiple-Fact
Highly re-used and shared in Stores no aggregates and mass-  Tables/Analytics Views
Analytic- and Calculation Views aggregates on the fly Build Models on Normalized Data
Used to build Hierarchies Hierarchies are key for multi- Re-Use and stack views
Hierarchies are key elements in dimensional access (navigation, Make use of custom scripted views
use with Analytic View for multi- filtering, slicing and aggregation)

dimensional reporting
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SAP HANA View Modeling — Overview
Virtual Data Models for Multidimensional Scenarios
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SAP HANA View Modeling — Overview
Virtual Data Models for Normalized Data Model Scenarios
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SAP HANA Modeling — Graphical Editors

Eclipse-based IDE & Web-based Development Workbench

SAP HANA Studio

Modeler Eclipse-perspective
Systems view: Supports basic Modeling artifacts.
(no support for functions, roles, CDS objects, repository)

Development Eclipse-perspective
Project/Navigator/Repository view: Support all design-
time artifacts and repository functionality.

SAP HANA Web-based Development Workbench

ppppppp

Browser-based graphical View Editor
Browser - http://hana-server:port/sap/hana/ide/editor/

No Analytic- and Attribute-view Modeling support

Supports Calculation Models (table functions, roles,
procedures, script based calc-models, analytical privileges etc.)

SQL Editor support, Catalog, Security, Admin, etc.

Note: Web-based editors are future/mid-term innovation platform for SAP HANA
development tools, however currently not yet feature complete (SAP HANA SPS10).
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Hands-On Exercises Overview

Workshop Scenario

Section 1 — Designing basic Calculation Views

Section 2 — Designing Calculation Views for multidimensional scenarios
Section 3 — Designing Advanced Calculation Views (Optional)

Section 4 — Performance Analysis of Calculation View Queries (Optional)



Exercises Scenario
The Enterprise Procurement Data Model

Primary Entities: System Information: Exercise Data: Exercise work area location:

Sales Orders > E DM + o Conent
http://1t5071.wdf.sap.corp:8030/sap/hana/ide : + 8 g“g";ﬂ“ = Content
. . — - Mo ;
Dellverles J— . d Column Views 4- fi3 shared - E_ DOMMAGES
s SAPHANA Web-based Development Workbench: Editor b Functions . B COUNTRY_TO_REGION.hdby § .
: - [ DM_PRODUCTS caleutationy § & 900
H L = Al | &L ¥ Indexes - B DIM_SALES_LNP_TIMEcalee |  }
Supportlng Entltles: - [E] S1EX3_BASIS calculationview | 'Ha' shared
4 Procedures - [ S1EX4_BASIS calculationview | .
Prod CtS - [E] 82_CVDIM_ORGANIZATION.c | EE solution
u SAP HANA r Sequences . B S2_CVDIM_PRODUCTS calculationview
L . R S2_CVDIM_TIME.calculationview
Add reSS o ’ Synonyms - [ $3_VALUEHELPVIEW_ORGUNITS calculationview
- [’E, Tables - [£] 54_PLANVIZ_ANALYSIS.calculationview
BUSi neSS Partner DMIMA162_g 4. 7 solution.
= fH Addresses 4. g section’
| -------- | | S1EX1_JOIN calculationview
= Ff BusinessPartner - B S1EX2_UNION.calculationview
) S1EX3_TEXT_JOIN calculationview
- : 4- F3 section2
Eﬁ: BusinessParinerstatus S2EX1_CVDIM_CUSTOMERS. calculationview
= Hf crgEmployees . [ S2EX28ql
Eﬁ:' S2EX2_CWVSTJ_SALESORDERS.calculationview
. . - CrgSecurity .. [ S2EX3sq
SOIUtlon CO nte nt. Eﬁ:. OraUnit S2EX3_CWVSTJ_SALESORDERS calculationview
- rgliniis 4- {3 section3
- ~ - [ S3EX 150!
=ﬁ= Products S3EX1_RANKED_SALESCORDERS.calculationview
= Hf PurchaseOrder - B s3ex2sal
S3EXZ_AGGREGATICNS calculationview
= fH PurchaseCrderitem - B S3EX3301
=ﬁ= S3EX3_SALESORDERS_PLAN calculationview
- SalesCrder .. [ S3EX4.5q
:ﬁ: S3EX4_KEEP_FLAG calculationview
SalesOrderitem . B S3EX4_KEEP_FLAG_DIMENSIONAL calculationview
- S3EX4_KEEP_FLAG_DISABLED.calculationview
Fif salesPian .. [ S3EX4_KEEF_FLAG_DISABLED_DIMENSIONAL calculationview
= [ texts 4. f3 sectiond
i [B S4EX1sal
= FH TimeDim i B S4EX2.sql

© 2015 SAP SE or an SAP affiliate company. All rights reserved.


http://lt5071.wdf.sap.corp:8030/sap/hana/ide

Exercises Scenario e
The Enterprise Procurement Data Model

i RDP160.0rgEmployees il RDP160.0rgUnits
M ROP160.Addrecccy Employeeld CLIENT
Addressid Firstame OrgUnitld
- Ll B lg::taltode MiddleName ParentOrgUnitlD
" LastName OrgUnitMame
Two Primary Entities:
Building Sex
iy Language
S al eS O rd e rS ;\tdir;sstwpe B RDP160.BusinessPartnerContacts PhoneMumber
EnadDajeE TITLE LG B RDP160.Products B RDP160.texts
FIRST_NAME oginhame Productld Textld
MIDDLE_NAME fiddressid TypeCode Language
Purchase Orders
NICKNAME EhdDate CreatedBy Text
i RDP160.BusinessPartner INITIALS Chmeny CreatedAt
Partnerld SEX Schanmcnns ChangedBy
- gy R PHONE_NUMBER Actountiumber Changedat
Supporting Entities: oo
. S —— EMAIL_ADDRESS BankName oo
\ LAMGUAGE EmployeePicURL Suppliedd
FaxNumber Manigerld
m WebAddress 1.! ;::‘mm P e TaxTariffCode
p Oye e S Addressid ressld ot QuantitylUnit
CompanyMame ‘WeightMeasure
= LegalForm WeightUnit
Partners (Customers, Suppliers
) p p CreatedAt B RDP160.SalesOrder E”‘Z e
ChangedBy SalesOrderld B RDP160.PurchaseOrder ,,;?m: o
Changedat CreatedBy { FurchaseOrderld 4 ol
Add reSSeS Currency i d Depth
CreatedAt CreatedBy ‘ Height .
ChangedBy Createdat T B RDP160.TimeDim
Changedat ChangedBy DATETIMESTAMP
T Noteld ChangedAt e —— DATE_SQL
eX S Fartnerld Moteld DATETIME_SAP
B RDP160.BusinessPartnerStatus Currengy Partnerld DATE_SAP
Partnerld GrossAmount Currency YEAR
P rO d u CtS ValidFROM NetAmount GrossAmount QUARTER
validTo TaxAmount MetAmount MONTH
CustomerStatus LifecycleStatus TaxAmourit WEEK
BillingStatus LifecyeleStatus WEEK_YEAR
Deliverystatus ApprovalStatus DAY_OF_WEEK
141 ConfirmStatus DAY
Infrastructure Entities
InvoicingStatus MINUTE
SECOND
C R t i RDP160.5alesOrderitem i RDP160.PurchaseOrderitem CALQUARTER
u rre n Cy a eS salesOrderld PurchaseOrderld CALMONTH
SalesOrderitem PurchaseQOrderltem CALWEEK
I Productid Productld YEAR_INT
U n It Of M e aS u reS Moteld MNoteld QUARTER_INT
ErrET Currency MONTH_INT
GrossAmount GrassAmount WEEK_INT
. NetAmount NetAmount WEEK_YEAR_INT
Sgg Aﬂgl/lﬂ//X TaxAmount TaxAmount DAY_OF_WEEK_INT
ItemATPStatus Quantity DAY_INT
OPltemPos QuantityUnit HOUR_INT
Quantity DeliveryDate MINUTE_INT
QuantityUnit SECOND_INT
DeliveryDate
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Exercises Scenario
The Enterprise Procurement Data Model

- N N

Salgs 9Lder ITelO Purchgsemgrder
Customer ' | @

Supplier
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Goods
Receipt

Invoice
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Exercises Section 1
Designing Basic Calculation Views Scenarios

1.1 Building basic

Calculation Views
(using Joins, Projections, etc)

i) tics

Aggregation (=1

({11 BusinessPartner_and_SalesData

() BusinessPartner_and_SalesData (§) =4+

(1) BusinessPartner_and_Contacts
7 SalesCrders

) BusinessPartner_and_Contacts (@0 =1t # salesOrders Ot

7 BusinessPartner_P
m BPContacts_P

3 BusinessPartner_P =+ af

7 salesOrder

BPContacts_P (=0

7 BusinessPartner FF BusinessPartnerContacts

1.2 Union multiple source

data sets in Calc. Views
(incl. Parameter passing)

| Semantics

7 Apgregation =t

8 Qi_and_@2

|

8 Qi_and Q2 ot

mm P Cix
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i

Fl P_Qy =1+
| DIM_SALES_LNP_TIME

0
=

n P_Qx
| DIM_SALES_LNP_TIME

() (&)

7 P_ProductText =it B}

1.3 Leveraging text
lookups in
Calculation Views

:| Semantics

Fl Projection =t

(00 Product Text

T

() Product_... B3 Ii

‘1 Projection_1
1 P_ProduciText

T

F texts

Projection_1
il S1EX3_BASIS

=+

1.4 Using derived
parameters in
Calculation Views

:| Semantics

77 Aggregation =t
0 SO_AND_BP
}

(4] PIP_COUNTRY
F COUNTRY_TO_REGION.,

3=
(43 DIP_REGION
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() BusinessPartner_and_Contacts 4 SalesOrder
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!
\
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I
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Exercises Section 2

Designing Calculation Views for Multidimensional Scenarios

2.1 Build Dimension | semantics
Calculation Views
(incl. Hierarchies)
Projection

() Join_BP_Addresses

(0 Join_BP_Addresses

| Addresses
(0 Join_BP_Customer

L) Join_BP_Customer

im Proj_BP_O1

=1+

(=2t

7 BusinessPartnerContacts

1 Proj_BP_O1

FF BusinessPart...
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2.2 Build StarJoin

Calculation Views
(multiple Dimens. & Hierarchies)

4| Semantics

2.3 Enhance a StarJoin

Calculation View
(var. calculated Measures)

o Star Join
() Jain_Crder_Crderltem
z 52_CVDIM_PRODUCTS
z 52_CWVDIM_TIME
= S2EX1_CVDIM_...
2|l 52_CVDIM_ORGAMIZATION

T

(0 Join_Order_Orderltem E3050 =+

1 SalesOrder
1 SalesOrderltem



Exercises Section 3
Designing advanced Calculation Views Scenarios

3.1 Leveraging 3.2 Using different measure 3.3 Using Value-help 3.4 Controlling

Ranked Sets in aggregation functions in Views and Aggregation levels
Calculation Views Calculation Views dependent variables in Calculation Views
| Semantics 1 semarice i
:| Semantics * psSemantics | Semantics

e Cadi V_SALESCHANNEL
4V _OrgUnitName
el Projection =t L TP or——
| 7 Filter_On_Permissions = ot m— = Proiecti =
w & Union_1 B rojection =l
1 Aggregation gt T _;“ AggregationWithkeepFlag
'-=-| REHK_SET -m  Filter_On_Permissions =i A
& Union_1 =t
(1) Self_Reducing_Join
I Projection_1
T = Projsction_2 ¥ AggregationWithKeepFlag =t
A, /I\ 5 KeepFlagExerciseData
I-_='| Ra I'ik_ SET =1t V)] Self_Reducing_Join (@ =it
D ] Projection_1 =t | @ Projection 2 &t
=] 82EX3_CWSTJ_SALESORDERS 3" Latest_Permission =
o~ Y | S2EX2_CVSTJ_SALESORDERS SalesPlan
~ —
% Latest_Permission =1t
-7 All_Permissions
| semantics A | Semantics
X star J
?%EXLCVDM B = All_Permissions =t
| S2_CVDIM_ORGANIZATION e F}ermission
leritem E5(§) =4 () Join_Order_Orderitem =@ =4

ssssssssss

£ SalesOrder
1 SalesCrderttem SalesOrdertem
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Exercises Section 4
Performance Analysis of Calculation View Queries

4.1 Performance Analysis
using the Calculation View

Debug Mode

ICEnarno

g Semantics
|

= ,Zu Aggregation

Lu Jgin_1
.T\
=) Join_1 &
17 MonthlySales
" RolingSales
-y
T T~
=317 MonthlySales =" RollingSales
_ju Sales levsales
=37 sales
lcvsales &

n SAP affiliate com

Letails

Details | Node Query | Performance Analysis

SELECT "Year", "Month", "ProductID", "
"OrderID", "OrderDate"”, "Brand", "Sale
"Rolling” FROM

"dmm368.ws1.88,/CvCumulativesalesQue
in_1"('PLACEHOLDER'=('%%language$%’,'E

;

Year Month  Productll Mame  Ore

1 2013 1 1 Apples 1
42 2013 1 1 Apples 2
3 2013 1 1 Apples 3
! 4 2013 1 1 Apples 4
5 2013 1 2 Bana.. 5
6 2013 2 1 Apples 6
¥ 7 2012 2 1 Apples 7
8 2013 2 1 Apples 8
9 2013 2 1 Apples 9
2 1

10 2013

Apples 10

. All rights reserved.

4.2 Performance Analysis using
the Plan Visualization Tools

Visualize Plan

Operator list

Timeline — root cause analysis

IF Timeline &2

“rolect |
Column Search |
» Calculation Search
= Analvtical Search

OPERAvorors.
ROW SEARCH
WINDOW
WINDOW
COLUMM SE...
AGGREGATL.
COLUMM ...

_ ¥ ioin
. Operator Name Tables Process... «iput Rows Eggggég&ﬁ%?gﬁgf
Result 12 BwPopBuildResultP..
Result 12 ~ Analvtical Search
Result ] 4 IBDIIiI) A P u
/ wrPopAaareaateP...
Result 2 BwPonSortParallel
Column Search Temporary Ta.. nfa BwPopBuildResultP...
JEEvalPrecond drm360.dbec... nfa - Analvtical Search
0 Dynamic Search n/a » Analvtical Search
0 Search On Table drnrm360.db:c... n/a » Analvtical Search
0 Basic Predicate dmm360.db:c... 14|
0 Basic Predicate drmm360.db:c... nfa
0 Search On Deltal drrm360.dbec... nfa
0 Search On Deltal dmm360.dbic... n/a
0 JEDistinctAttribute drnrm360.dbec.. 12
0 JEAggregate drrm360.dbec... 12
H 0 Result Assembly Temporary Ta.. n/a
Explain Plan
IO T T D TS EXECUTION... TABLE_TYPE TABLE_SIZE OUTPUT...
rdp36l.solution.exerciseS/SALESORDER_RAM... ROW 7 H 45
WINDOW FUNC: DENSE_RANEK( SORTIMG: ... ROW 7 7 45
WINDOW FUNC: DENSE_RAMEQ SORTIMNG: 5. |ROW ¥ 7 45
rdp361.selution.exercise5/SALESORDER_RAM... | COLUMN ? ?
. GROUPIMNG: rdp361.solution.exercise5/SALES...  COLUMM 7 7 45
FILTER COMNDITION: rdp36l.solution.exercise... COLUMM OLAP VIEW 117,600 18,816




Exercises Hints

tbd
tbd



Hands-On Time.

s~ - T

4 " \
.} 4.

Now it's your time! Good Luck!
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SAP HANA View Modeling — Best Practices
General Performance Guidelines

T~ Avoid transfer data of large result sets between the HANA DB and client
application

Client e e

Do calculation after aggregation

Avoid Complex expressions, instead push down into model

_ . . -~ Aggregate data records (e.g using GROUP BY,
: : reducing Columns)
Calculation Views
Procedures / Functions . . - . fey\ Join on Key Columns or Indexed Columns
N

Avoid calculations before aggregation
on line item level

Replace sequential cursor looping with
set processing

Van Filter data amount as early as possible in
the lower layers (CONSTRAINTS,
WHERE Clause, Analytical Privileges..)

© 2015 SAP SE or an SAP affiliate company. All rights reserved.




SAP HANA View Modeling — New Approaches
Overview New Approaches

Key new approaches Specific recent enhancements
— Calculation views-Star-join instead of Analytical/Attribute Comment & Model Deprecation
SQL-Script Integration Copy & Replace Nodes!
— Table functions as data sources (instead of scripted-models) Multilanguage-label support in Views

Performance Analysis / Debugger enhancements

Analytic Privileges Support Labels/Descriptions in value help dialogs

— Support for SQL based analytic privileges

Hierarchies
— SQL enablement & Time Dependent hierarchies
General enhancements
Data Sources

_ CDS entities, MultiDB tables Implicit SQL Execution - Model unfolding

Web-based Editor

DMM208 — New and Best Practices for Data Modeling with SAP HANA, Lecture | see also
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SAP TechEd Online
Continue your SAP TechEd education after the event!

Access replays of keynotes, Demo Jam, SAP TechEd live interviews, select lecture sessions, and more!
Hands-on replays

Newsletter Log On

| us
TECHED | Online 1-888-725-4353 ContactUs Store =

Home Keynotes All Replays SAP News [~}
Interviews DemoJams Strategy Talks 01.06.2015
" . - . SAP and Kuwait Credit Bank Win
Lectures Conference Dates/Locations Join Our Mailing List Award for Best Lending Platform
Implem.

SAP.com Events Home

Welcome to
Welcome to your online source for live broadcasts and session replays H
from the SAP TechEd conferences. SAP TechEd Online
Get inspiration and education via video of:
Keynotes, DemoJams, Strategy Talks, Tech Talks, Interviews,
Highlights and Lecture Sessions.

Watch the Lecture of the Week:

+ Real-Time Data Replication with SAP Landscape
Transformation Replication Server with Tobias Koebler

+ Read updates on this topic @ Tobias Koebler blog

Watch the Interview of the Week:

+ SAP's Cloud Strategy Keeping Companies Up with the
Latest Innovations

+ Why move to the cloud? Frank Klees, Head of Cloud Portfolio
speaks with Carolyn Coad, SAP TechEd Roaming Reporter,
how SAP cloud solutions are empowering companies to
reach their goals with flexible solutions fitting their
requirements using SaaS & SAP HANA Cloud Platform.

WHERREHAE]  From saP Techesanglors http://sapteched.com/online
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http://sapteched.com/online

Further Information

DMM360 — Advanced Data Modeling in SAP HANA, Hands-On Workshop
DMM208 — New and Best Practices for Data Modeling with SAP HANA, Lecture | see also

scn.sap.com http://scn.sap.com/community/developer-center/hana http://scn.sap.com/community/hana-in-memory
WWW.Ssap.com www.saphana.com

What's new in SAP HANA (incl. SAP HANA View Modeling)
https://blogs.saphana.com/2014/10/21/what-is-new-in-sap-hana-sps-09/ https://blogs.saphana.com/2015/06/16/new-sap-hana-sps10/

www.sap.com/education
https://www.youtube.com/user/saphanaacademy https://open.sap.com/courses

www.sapteched.com/online
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Thank you!

Contact information:

Christoph Morgen

SAP HANA Product Management

SAP SE | Dietmar-Hopp-Allee 16 | 69190 Walldorf | Germany
christoph.morgen@sap.com | www.sap.com
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Yves Augustin | Yves.Augustin@sap.com
SAP HANA Competence Center, SAP SE

Tobias Niekamp | Tobias.Niekamp@sap.com
SAP HANA Competence Center, SAP SE
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