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SAP AG

» Sebbene il prodotto principale (R/3 0 ECC 0 ERP)vengac omunemente
chiamato SAP...

SAP é un’Azienda e non un Prodotto

» Ma cosa significa I'acronimo SAP ?
Significa:
Systeme
Anwendungen
Produkte

In der Datenverarbeitung

In Italiano:
Sistemi, Applicazioni and Prodotti in Data Processing
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SAP's Mission Statement

SAP will...

. define and establish undisputed leadership in the emerging market for
business process platform applications,

. accelerate business innovation powered by IT for firms and industries
worldwide,

. and thus contribute to economic development on a grand scale

SAP Is committed to...

. making every customer a best-run business

THE BEST-RUN BUSINESSES RUN SAP" w



Overview of SAP AG company

SAP AG in 2009 revenues: €10.67 billion

More than 97.000 customers in 120 countries Breakdown by products and services
Providing 28 specific industry solutions nhiton€
About 48.000 employees in > 50 countries

25 million users around the world

0,3 0,4

O SW License
B Product Support

W Consulting

O Training

B Other
Sampling of SAP's 97,000 customers
Adoba S Kﬂlbm's Source: SAP 2010
Amencan Exprass kecDonald's
Appla Mastle
=1 Pz
BF Mokia
Canan PapsICo. Profit after tax (IFRS)
gm Proctar & Gambie Financial Highlights (IFRs) - FY 2009 billions

Samsung EUR mm 1.9 1.84 1.75

Cocs-Cala Slamens Total revenue €10.67 bn USD mm 264 2.70 2.44
Colgate-Palmaolive Somy Software and software-related €8.20 bn
Dept of Cefense Starbucks Coffes service revenue +2% -10%
ﬁ;ﬂf I.i:?: S Oparating profit £€2.59 bn |
CE Urnillever Profit after tax €1.75 bn —
Ganeral Maotors 5. Postal Sarvice Olperating margin 24.3% I
Harsheay Foods Wanzon —
Home [ Wal-Mart Free cash flow €2.81 bn |

2007 2008 2009

http://www.sap.com/about/company/index.epx
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Componenti di sistema

Dove si colloca 'applicativo SAP

Application level w >
/

i M

@ Subsystem level 4+—— DBMS, SOA, Middleware

Communication level 4+—— Network Interface
Machine architecture level 4+—— Microcode, Hypervisor

Hardware
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|— Offe rta SAP SAP Industry Solutions per...

¥ SAP Industry-Specific C ents B Aerospace & Defense

13 o
N / E.’*”“”“ SR B Automotive
ttp://service.sap.com/pam 6 ADvIISTEATON] P SAP I5- : B Banki
| W REGULATORY REPORTING BY | ¥ SAP I5-M/NA g
¥ SAP Application Components ¥ SAP ALLEGIANCE . ] 1
¥ ANALYTICAL BANKING EXTENSION| W' s Chemicals
SAP AUTO-ID INFRASTRUCTURE ¥ SAP AUDIT WATCH B Consumer Products
¥ SAP BANK ANALYZER . . . .
Psae E'E\”m R B Engineering, Construction & Operations
SAP BEV ¥ SAP MILL PRODUCTS i i i i
sAPR/3 | s O B Financial Service Provider
® ¥ SAP NPO PAYROLL PROCESSM | He alth care
; ,
i W sap CAMPUS 'MANAGEMENT [ | Higher Education & Research
SAP ENTERPRISE LEARNING P .
SAP ERP b H® High Tech
SAP ERP ES - : :
AP EVENT MANAGEMENT ’ B Industrial Machinery & Components
\P EXTENDED WAREHOUSE MGM  * SAP DEMAND MA
SAP FSCM ’ | ®sap o manacemENT B [nsurance
- ¥ 5 ALER ] c
P BILLING CONSOLIDATION SAP DEALER
h.:P LEHF’Hl G'S ]LLITI];H ¥ SAP DEFOSITS MANA = Media
¥ SAP DISCRETE INDUSTRIES B Mill Products
¥ SAP DI - WEB INTERFACE o
¥ SAP ENTERPRISE POS B Mining
¥ SAP F&R .
¥ SAP FI-CA Hm Oil & Gas
¥ SAP FRAUD WATC :
¥ SAP FUNDS MANAGEMENT B Pharmaceuticals
¥ SAP GCP i i
I¥ SAP HCM FOR U.S. FEDERAL W Professional Services
¥ SAP HR PUBLIC SECTOR B Public Sector
¥ sAP IDEX AT .
¥ SAP IDEX DE _ B Retalil
) ¥ SAP INSURA ONWARE ( . .
SAP TALENT ORG CHART ¥ SAP INSUR iy h B Service Providers
\P TALENT VIEWI Y SAP INSURANC r ' ; - ANIS . .
SAP TALENT VISUALIZATION ¥ SAP INSUR ; j % B Telecommunications
¥ SAP TRANSPORTATION ¥ SAP INSURANCE FS-R LE=TY ( SMEnE
MANAGE ‘ - ey B Utilities

¥ SAP TUTOR I¥ SRM PPS
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Prodotti di base SAP

5

@

«Q

3

g
2 5 _
. 9 [ECC Extensions | 5 5
S = . Tk g %
o] L
il 0% v
g 5 o || ®® L = >
= | 3 . > S
s & 2 | [(w) ECC () 2 3
= g | . @ S
i3 | 2@ L
3 @ , B 2

e - - - - " .

NW-BI / SEM o o

. _— == = = = ?,;%é?‘; g

=3 N VV-IVI \Y/ . =i

- - 5 . f e e - = = e / gﬁg’»% . “;»yv 8

SAP Business Suite it t—— :

ECC iRBi Enterprise Central Components (moduli finanziari, vendite, acquisti...)
Customer Relationship Management

SCM Supply Chain Management (gestione della produzione)
SRM Supplier Relationship Management (e-procurement)
PLM Product Lifecycle Management (strategie commerciali dei prodotti)

SAP NetWeaver

BW (Bl) Business Intelligence (Data Warehouse, OLAP, what-if, reporting ...)

Portale
Pl Process Integration (interfacce dati, SOA)
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Cos’e un ERP (Enterprise Resource Planning)

= Termine coniato da Gartner nel 1990

= E’ un’insieme di applicazioni (moduli) integrate e transazionali (real-time)
che:

- supportano la pianificazione e il controllo di tutte le risorse dellimpresa
per es.: Finanziarie, Umane, Produzione, Vendite, Materiali, Qualita

- integrano il ciclo operativo e il ciclo amministrativo dando supporto alla
catena del valore dell'impresa

= Le applicazioni condividono un’unica base di dati, ad evitare duplicazioni e
ridondanze (unicita dell'informazione)

= L’aggiornamento della base dati sincronizza tutti | processi operativi
= Tutti i moduli hanno la stessa interfaccia utente

Il vantaggio fondamentale di un ERP e fornire una piat  taforma
unica e integrata che permetta un governo integrato dellimpresa
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Esempio di legame tra un sistema ERP e le sue
estensioni (azienda manufatturiera)

PLM

Richiesta di Configurazione
configurazione validata
esigenza cliente

Ordine cliente CRM Ordine ERP Produzione

L >
< € conscgna

Avanzamento Ordine

Avanzamento Allocazione ordim

SCM j Governo della supply chain
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L’evoluzione applicativa

R/1

1972

R/2

Mainframe

1979

R/3

Client/Server

SAP e il Mainframe

Agplic_atio_n :
SAP Basis

1992

mySAP.com
New Dimension
Applications
Web Interface

Industry Solutions
Extension Sets

~ SAPWeb
Application Server

2000

- SAPR/3 EnterpT‘qe_

SAP Business Suite
SAP NetWeaver

SAP Business All-in-one
SAP Business One

SAP Business by Design
SAP BusinessObjects

Selféemce Procurement
Internet Sales
Self Services
Strategic Enterprise Management
Supplier Relationship Management
and more ...

Composite Applications

SAP ECC
SAP ECC Core

Switch Framework
Enterprise Extensions | Industry Extensions

2010
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Evoluzione di un sistema ERP SAP

H - P IR
Multiple Servers it eS¢
per SAP System S 3E S S Y
Multiple Operational Stages T B ——
per SAP System Solution/ mySAP SCil o
Business mySAP PL
mySAP Financials
mySAP HR ol
DEV W AR
W, e ® |
(%) e Component/
7 % ) '8l
Test 3 Qs‘/ Technical

DB-Server is
— C_ZEg= o w @' |
PROD } SAP R/3 Enterprise

High Bandwidth LAN

Multiple SAP Systems
per mySAP Solution

EDU

I &
Y— Growth by application
< —a Growth by usage

Presentation Clients

Application Servers
I

single SAP system SAP landscape SAP business solution

© 2010 IBM Corporation
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Crescita e Scalabilita

B [ housands of users
m Terabytes of data
® High throughput

m Large objects

Scalability

m 7*24h operation

m High concurrency

Small system
One user ® Connected users

one server worldwide

m [any servers
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SAP Building Blocks Overview

m Master Business Data

For example ERP Central SAP datab |m Transaction data
Components (ECC) atabase m ABAP/Java Programs

m Single Logical DB server
m DB Subsystem dedicated to 1
SAP DB <::I SAP

Server m Potential Single Point Of Failure
m Centralized control (SPOF)

of Application
Server workload
m Enqueue server & C SAP Central
Message server Services
m Potential Single
Point Of Failure
(SPOF) m Transaction Engine

SAP file
system

' m Shared file system for
all Application Servers.

SABTAS m No permanent data
I|D < \ I Multiple standalone Instances
=5~ | or T m SAP Load balancing
NS SAP A .
SAP GUI Ng=r) | m Automated SAP Failover

==
SAP GUI for html /,\
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SAP NetWeaver 7.0 Application Server Architecture

SAP GUI I Browser n
Internet Communication Manager (ICM)
—I JAVA Dispatcher
| |
Message- JAVA _ JAVA _ m
WP WP WP Servor SP SP
Enqueue-
Senver JAVA JAVA
A\B}QP A\B/i\A/IP A\%p VM VM
5 O J2EE
2 BAP Engine
ngine
SAP Database Schema . SAP Database Schema .
OS Image OS Image OS Image
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Architettura SAP: 2 o 3 livell

- )
Database Instance. n - =

[ Batsbasesance | K:
Central Instance n
Application Instance n sna n

SYSTEM

<SID> System IDentifier

Central System Standalone Database server
(2 tier) (3 tier)

1...n
Applicatign Sl Application Database
Database Server Server(s) Server
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Single Points Of Failure

Cl

Message

| Server

N l .

Enqueue nrepl
Server enqueue

Replicated enqueue
cluster

HA
clusters

Server

Cluster or standby
DB connections DB or Data Sharing

Server
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Requisiti non funzionali

Un’infrastruttura che ospita applicazioni core business / m ISsion
critical come quasi sempre e SAP deve anche rispondere a prec ISI
requisiti non funzionali quali, ad esempio:

= Sicurezza (protezione fisica, logica, accessi...)

= Alta Affidabilita, Disaster Recovery, Business Continuity
= Back-up & Recovery

= SLA - Performance

= Scalabilita

| requisiti non funzionali hanno impatto sul dimensionam ento
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HA & DR

One logical SAP Database

Single DB instance Two DB instances

Cluster Cluster
Node Node

Replication Standby
DB
Clustering alternatives: Replication alternatives:
shared nothing vs database level vs
shared everything storage level
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Piattaforme tecnologiche per SAP

SAP CERTIFIED DATABASE PLATFORMS

e
-

- o

... |
... |
. =

=N .
. -

- -

IBM SYSTEM ARCHITECTURES

OPERATING SYSTEM

IBM System z IBM POWER X86_64

IBM z/OS IBM AIX IBM i MS Windows

Linux
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D
IBM Systems Family for SAP Business Suite

Servers for every type of business - for small, medium and large enterprises

= |BM BladeCenter

v Highly manageable, modular

infrastructure IBM i IBM P
" I ON ower
= AIX on IBM Power v Performance density

v" The performance platform v The integrated platform
v > 18000 SAP installations v'> 3200 SAP installations
v~ 9000 customers v'~ 1600 customers

= |IBM System Xx
v The flexible platform
v" > 14000 SAP installations
v' ~ 7000 customers

= |IBM System z

v The mission critical platform

v/~ 1200 SAP installations

v'~ 400 customers

Status: February 2010
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Virtualizzazione
VAN 2:

mySAP ERP

i

Dimensionamento su Picco della Somma vs Somma dei Picchi

Percentage

Processor Utilization

Processor Utilization Percentage

01:00
9:00
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
8:00
0:00

21:00

22:00

23:00

24:00

00:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00

Migliore utilizzo dei server, ottimizzazione delle risor se (minori sprechi)
Maggiore potenza utilizzabile rispetto al caso di server separati

Meno core (e piu potenti) permettono di risparmiare sull e licenze sw
Consolidamento: decine di partizioni, logicamente isol ate, nello stesso server
Minori spese per il Data Center (energia elettrica, con  dizionamento, spazio...)
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SAP and System z

2001

Introduction of
Unicode

Since 1996 ...

2003

Introduction of
JZ2EE

2002
Application Server on Linux
. for zSeries

2004

Introducing SAP
NetWeaver

2005

“DB2 optimized
for SAP"

2007

SAP delivers Business Process
Platform

2006
System z9 with zlIP

IBM System z
Technology Center

for SAP
2007
ooz

2008
System z10

SAP e il Mainframe
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SAP on IBM Mainframe - Architecture

AlX Windows Linux

SAP AS SAP AS SAP AS

DB2 Connect DB2 Connect DB2 Connect

LAN

zLinux (LPAR —zVM)

i SAP AS
System z DB2 V8/9 |

(Data Sharing)

SAP Central
Services

28 SAP e il Mainframe © 2010 IBM Corporation



SAP on System z — Reference Architecture

Data Center 1 Data Center 2

SAP for Banking

SAP for Banking

Tivoli Tivoli
System System
Automation Automation

GDPS

Non-SAP SAP l\\ SAP Non-SAP

(Websphere, Central > Central (Websphere,
CICS, |MS) Services l// Services CICS, |MS)

Parallel Sysplex & o .
WLM, RACF, NFS, Tivoli System Automation DB2 Data Sharing WLM, RACF, NFS, Tivoli System Automation

.

: Coupling Facility T T ——
DS8000 primary DS8000 secondary
—
FlashCopy Metro Mirror FlashCopy

| SAP e il Mainframe © 2010 IBM Corporation




Perche SAP su System z DB2 ?

= Continuous Availability
= Affidabilita del 99.999%

= Minimali fermi di sistema dovuti a operazioni di
manutenzione

= Continuous availability per sistemi SAP (Central Services)

= Prestazioni e Scalabilita
=Verticale e orizzontale
= Migliore throughput per attivita DB oriented
= Sysplex con Coupling Facility
= |/O Bandwidth, data in memory

= Sicurezza

= Designed to deliver system integrity and
highest level of security (EAL5)

= Gestibilita di grandi database

= Supporto di database molto grandi (TB) grazie a
compressione hw

=Backup e Reorg online
= Storage technology (flash copy, snapshot)

= Protezione investimento
*LPAR multiple (fino a 60)
= Automazione end to end
*DR ready
= Goal-driven workload management

Consolidamento di DB server e Application Server in un un iICOo box

SAP e il Mainframe © 2010 IBM Corporation



Livelli Multipli di Virtualizzazione HW + SW

l N

)

31

SAP e il Mainframe

Linux
X
zINVNM

Linux
Linux

Linux

zINM zINM
LPAR1 LPAR2 LPARS3 LPAR4
PR/SM
System z
PR/SM Completa Condivisione di TUTTE le risorse

Supporta Diversi Sistemi Operativi
Partizioni Logiche con differenti ‘time of day’
Allocazione Dinamica delle Risorse
Eventuali Risorse Dedicate

Capping

Intelligent Resource Director

© 2010 IBM Corporation



Virtualizzazione applicata a SAP

APPL Sand box
Server Linux
SVIL
Linux 72IVM

APPL Compl AS
Server Software Linux

PROD Linux
Linux
zINM zINM
LPAR1 LPAR2 LPARS3 LPARA4
- PR/SM
System z

Flessibilita operativa
Condivisione risorse
Solidita
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Compressione dei dati

A carico dell’lhw, con minimo impatto sui processori (circa 2%)
Riduzione spazio fisico, fondamentale per grandi tabelle (> 100 GB)
Migliora le performance dei canali e dei controller dischi

Ottimizza I'utilizzo della memoria, migliori performance
Diminuisce il logging

Migliora la gestione (backup, reorg)

Synchronous D BZ-DATA

s u
- compression Iﬁl
Storage device hardware

DB2-BUFFER

_. —® Buifer pool
PR L)
it ratio
1

Disks | | -
DB2 log €35 0S/390

logging

Key

D Uncompressed page
. Compressed page
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Workload manager - WLM

E’ la componente del Sistema Operativo z/OS che
controlla 'esecuzione di programmi concorrenti tramite 100
politiche di utilizzo complessivo al fine di raggiungere un
obiettivo globale di prestazione (Goal).

Workload

80
60

Per raggiungere il Goal, il Workload Manager agisce 40
sulle risorse del Sistema (cpu e memoria), modifica le priorita

dei progammi in esecuzione, i meccanismi di uso della memoria
virtuale, della paginazione e la priorita’ nell'uso dei dispositivi O e e e as

. mTeller ZATM
di I/0. Einternet Banking mBatch

* Tempo di risposta

»Risorse limitate

» Carichi diversi, concorrenti, “on demand” —_—

\ 4

»Obiettivi di Business (“goals”) definiti per carich i
individuali
»Lavori di produzione in accordo con gli obiettivi di Tempo di risposta delle

business & SLAs transazioni COSTANTE
»Uso ottimale delle risorse

»Reporting completo per accounting & monitoring
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Clustering: Parallel Sysplex

v Coupling technology
Infrastruttura HW di elevata performance

15 anni di esperienza nella gestione di

grandi volumi ed elevato carico transazionale
v HW + Operating systems + DBMS + tools

Sviluppo congiunto
v' Manutenzione durante la normale operativita

Upgrade del Sistema Operativo e del Database

DB2 data sharing groupl ’J | (un S|Stema per VOIta)

— v Molto diffuso
_ Su tutte le tipologie di azienda

v Base per realizzazioni di ‘Business continuity’

SAP applications

e

/ Coupling Facility\ = L'uso delle coupling facilities consente performance elevate ed
eccellente scalabilita

= Load balancing & Fault tolerance
= | guasti sono ‘isolati’

= La gestione della manutenzione puo essere svolta senza fermi
Storage = Permette il consolidamento di carichi
\ / = Utilizza un livello di sicurezza elevato (software RACF)
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Caso reale zSAP

= SAP DB servers on two IBM System z10 EC _ /
= DB2 for z/OS

DB2 Production

= DB2 Data Sharing for production systems | SARDBDataSharing Member 1 |
. . . lop, , ining...
= SAP Application Servers on zLinux and AIX | sregens’ o annd DB2 Data

» Disaster Recovery in a remote site

Coupling
Facility

DB2 Production
SAP DB Data Sharing Member 2
Ll

Linux — SAP AS

SAP Applications A
= 28 SAP Systems IBM 210 IBM z10
»ECC6.0-BW7.0

Consolidation

» 35 DBs in 3 LPAR z/OS (7 DB in Data Sharing)
of which 21 DBs in just one LPAR z/OS (non production)
= 9 Application Servers in 4 zLinux LPARs
= 37 Appl Servers in 21 AIX LPARs
15 of which in 4 AIX LPARs (non production)
» hw not dedicated to SAP applications only [ﬁj”j
|

36 SAP e il Mainframe © 2010 IBM Corporation



Link utili

= IBM and SAP
www.ibm.com/solutions/sap/us/en

= IBM System z Solution Edition for SAP Applications
www.ibm.com/systems/z/solutions/editions/sapapp

» GDPS overview: GDPS Family. An Introduction to Conc  epts and Facilities
www.redbooks.ibm.com/redpieces/abstracts/sq246374.html?Open

= SAP Website
WWW.Sap.com

= SAP developer network: SAP on DB2 for z/OS
www.sdn.sap.com/irj/sdn/db2
» SAP Business Suite on IBM System z Reference Architecture
* Improving I/O Performance Using Solid-State Drive Technology
* News, Blogs, Backgrounds, Documents

= SAP Business Suite
www.sap.com/solutions/business-suite

37 SAP e il Mainframe © 2010 IBM Corporation



SAP e il Mainframe © 2010 IBM Corporation




