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SAP AG

� Sebbene il prodotto principale (R/3 o ECC o ERP) venga c omunemente
chiamato SAP…

SAP è un’Azienda e non un Prodotto

� Ma cosa significa l’acronimo SAP ?

Significa:
Systeme

In Italiano:

Sistemi, Applicazioni and Prodotti in Data Processing

Anwendungen

Produkte

in der Datenverarbeitung
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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 2008 / Page 5

SAP is committed to…

… making every customer a best-run business
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Overview of SAP AG company

SAP AG in 2009 revenues: €10.67 billion
� More than 97.000 customers in 120 countries
� Providing 28 specific industry solutions 
� About 48.000 employees in > 50 countries
� 25 million users around the world

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

Hardware

Machine architecture level

Control software level

Communication level

Subsystem level DBMS, SOA, Middleware

Network Interface

Operating System Interface

Microcode, Hypervisor

Application level

Dove si colloca l’applicativo SAP



© 2010 IBM Corporation9 SAP e il Mainframe

http://service.sap.com/pam

L’offerta SAP SAP Industry Solutions per...
� Aerospace & Defense
� Automotive 
� Banking 
� Chemicals 
� Consumer Products 
� Engineering, Construction & Operations 
� Financial Service Provider
� Healthcare
� Higher Education & Research 
� High Tech 
� Industrial Machinery & Components 
� Insurance
� Media 
� Mill Products
� Mining 
� Oil & Gas  
� Pharmaceuticals
� Professional Services
� Public Sector 
� Retail   
� Service Providers 
� Telecommunications
� Utilities 
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Prodotti di base SAP
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Product Lifecycle Management (strategie commerciali dei prodotti)

ECC (R3) Enterprise Central Components (moduli finanziari, vendite, acquisti...)
CRM
SCM
SRM
PLM

Customer Relationship Management
Supply Chain Management (gestione della produzione)
Supplier Relationship Management (e-procurement)

SAP Business Suite

SAP NetWeaver

BW (BI)
EP

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

Portale

Process Integration (interfacce dati, SOA)



© 2010 IBM Corporation11 SAP e il Mainframe

Cos’è 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 dell’impresa

per es.: Finanziarie, Umane, Produzione, Vendite, Materiali, Qualità
- 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 (unicità dell’informazione)

� L’aggiornamento della base dati sincronizza tutti i processi operativi

� Tutti i moduli hanno la stessa interfaccia utente

Il vantaggio fondamentale di un ERP è fornire una piat taforma 
unica e integrata che permetta un governo integrato dell’impresa
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Esempio di legame tra un sistema ERP e le sue 
estensioni (azienda manufatturiera)
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mySAP.com
New Dimension 
Applications
Web Interface

L’evoluzione applicativa

R/1

R/2
Mainframe

R/3
Client/Server

SAP Business Suite
SAP NetWeaver
SAP Business All-in-one
SAP Business One
SAP Business by Design
SAP BusinessObjects

20001972 1979 1992 2010
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Le applicazioni SAP
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Growth by usage

Evoluzione di un sistema ERP SAP

Multiple Servers 
per SAP System

SAP Bus. Programs

Business Data

Cust. Bus.Programs

DB-Server

Presentation Clients

High Bandwidth LAN

LAN

Application Servers

single SAP system

Multiple SAP Systems 
per mySAP Solution

SAP business solution

Growth by application

Multiple Operational Stages 
per SAP System

DEV

Test

PROD

EDU

SAP landscape
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Crescita e Scalabilità
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SAP AS

SAP Building Blocks Overview  

SAP AS

SAP AS

SAP Central 
Services 

SAP DB 
Server

SAP database

SAP file 
system

For example ERP Central 
Components (ECC)

SAP GUI

� Centralized control  
of Application 
Server workload 

� Enqueue server & 
Message server

� Potential Single 
Point Of Failure 
(SPOF) � Transaction Engine

� No permanent data
� Multiple standalone Instances
� SAP Load balancing
� Automated SAP Failover

� Shared file system for 
all Application Servers. 

� Single Logical DB server
� DB Subsystem dedicated to 1 

SAP
� Potential Single Point Of Failure 

(SPOF)

� Master Business Data
� Transaction data
� ABAP/Java Programs

SAP GUI for html
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OS Image OS ImageOS Image

Browser

Internet Communication Manager (ICM)

SAP GUI

JAVA

VM

ABAP

VM

WP

JAVA

VM

ABAP

VM

WP

JAVA

VM

ABAP

VM

WP

ABAP Dispatcher G
atew

ay

Message-

Server

Enqueue-

Server

Central

Services

SAP Database Schema

Message-

Server

Enqueue-

Server

Central

Services

JAVA

VM

JAVA

SP

JAVA

VM

JAVA

SP

JAVA

VM

JAVA

SP

JAVA

VM

JAVA

SP

JAVA

VM

JAVA

SP

JAVA

VM

JAVA

SP

JAVA Dispatcher

SDM

J2EE

Engine

JCo
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Architettura SAP: 2 o 3 livelli

Application 
Server(s)

Database 
Server

Standalone Database server
(3 tier)

Application Server
+

Database Server

Central System
(2 tier)

1...n 1
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Single Points Of Failure

CI

repl.
enqueue

Replicated enqueue
cluster

DB

Cluster or standby 
DB or Data Sharing

DB

RDBMS

CI
M essage

Server

Enqueue
Server

Appl.
Server

Appl.
Server

HA 
clusters

ABAP J2EE

ABAP J2EE

RDBMS

DR

DB connections
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Un’infrastruttura che ospita applicazioni core business / m ission 
critical come quasi sempre è SAP deve anche rispondere a prec isi
requisiti non funzionali quali, ad esempio:

� Sicurezza (protezione fisica, logica, accessi…)

� Alta Affidabilità, Disaster Recovery, Business Continuity

� Back-up & Recovery

� SLA - Performance

� Scalabilità

I requisiti non funzionali hanno impatto sul dimensionam ento

Requisiti non funzionali
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Clustering alternatives: 
shared nothing vs
shared everything

DB Standby
DB

Replication

Single DB instance Two DB instances

One logical SAP DatabaseOne logical SAP Database

shared
storage

Cluster
Node

Cluster
Node

HA & DR

Replication alternatives: 
database level vs
storage level
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Piattaforme tecnologiche per SAP

IBM DB2

SAP CERTIFIED DATABASE PLATFORMS

DB2 LUW DB2 for zOS DB2/400
MaxDBSQL ServerOracle

IBM POWER

IBM SYSTEM ARCHITECTURES
&

OPERATING SYSTEM

IBM AIX IBM i

X86_64IBM System z

Linux

IBM z/OS MS Windows
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IBM Systems Family for SAP Business Suite

� IBM BladeCenter
� Highly manageable, modular

infrastructure 

� Performance density
� IBM i on IBM Power

�The integrated platform 

�> 3200 SAP installations

�~ 1600 customers

� IBM System x
� The flexible platform

� > 14000 SAP installations

� ~ 7000 customers

� AIX on IBM Power
� The performance platform

� > 18000 SAP installations

� ~ 9000 customers

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

� IBM System z
�The mission critical platform 

�~ 1200 SAP installations

�~ 400 customers

Status: February 2010
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Virtualizzazione

� Dimensionamento su Picco della Somma vs Somma dei Picchi

� Migliore utilizzo dei server, ottimizzazione delle risor se (minori sprechi)

� Maggiore potenza utilizzabile rispetto al caso di server  separati

� Meno core (e più 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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Applicazioni SAP

Dalle esigenze di business a SAP

Architetture SAP

Agenda

SAP e il Mainframe IBM
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SAP and System z



© 2010 IBM Corporation28 SAP e il Mainframe

SAP on IBM Mainframe - Architecture 

DB2 V8/9
(Data Sharing)

SAP Central 
Services 

AIX

SAP AS
DB2 Connect

Windows

SAP AS
DB2 Connect

SAP AS

Linux

DB2 Connect

HyperSocketsHyperSockets

System z SAP AS
DB2 Connect

LAN

z/OS (LPAR – zVM) zLinux (LPAR – zVM)
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SAP on System z – Reference Architecture

CF

Parallel Sysplex &
DB2 Data Sharing

Data Center 1 Data Center 2

GDPS 
disaster recovery

SAP NetWeaver AS

SAP for BankingTivoli 
System 

Automation

Tivoli 
System 

Automation

System z

WLM, RACF, NFS, Tivoli System Automation

DB2
Non-SAP

(Websphere,
CICS, IMS)

SAP
Central

Services

SAP NetWeaver AS

SAP for Banking

System z

WLM, RACF, NFS, Tivoli System Automation

DB2
Non-SAP

(Websphere,
CICS, IMS)

SAP
Central

Services

Metro Mirror

DS8000 primary

FlashCopy

DS8000 secondary

FlashCopy

Coupling Facility
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� Continuous Availability
�Affidabilità del 99.999%
�Minimali fermi di sistema dovuti a operazioni di
manutenzione

�Continuous availability per sistemi SAP (Central Services) 

� Prestazioni e Scalabilità
�Verticale e orizzontale
�Migliore throughput per attività DB oriented
�Sysplex con Coupling Facility
�I/O Bandwidth, data in memory

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

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

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

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

Perchè SAP su System z DB2 ?

�Consolidamento di DB server e Application Server in un un ico box
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Livelli Multipli di Virtualizzazione HW + SW

System z

PR/SM

LPAR1 LPAR2 LPAR4LPAR3

z/VM z/VM

z/OS Linux
z/OS Linux

z/VM

Linux Linux z/OS
Linuxz/OS

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   
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Virtualizzazione applicata  a SAP

System z

PR/SM

LPAR1 LPAR2 LPAR4LPAR3

z/VM z/VM

DB 
PROD
z/OS

APPL 
Server
PROD
Linux

DB
SVIL
zOS

APPL
Server
SVIL
Linux z/VM

Compl
Software

Linux

AS
Linux

TEST 
new 

release
z/OS

Sand box
Linux

DB 
prova
z/OS

Flessibilità operativa
Condivisione risorse

Solidità
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Compressione dei dati

A carico dell’hw, 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 l’utilizzo della memoria, migliori performance
Diminuisce il logging
Migliora la gestione (backup, reorg)
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Workload manager  - WLM

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

Per raggiungere il Goal, il Workload Manager agisce
sulle risorse del Sistema (cpu e memoria), modifica le priorità
dei progammi in esecuzione, i meccanismi di uso della memoria
virtuale, della paginazione e la priorita’ nell’uso dei dispositivi
di I/O.

�Risorse limitate

�Carichi diversi, concorrenti, “on demand”

�Obiettivi di Business (“goals”) definiti per carich i 
individuali

�Lavori di produzione in accordo con gli obiettivi di
business & SLAs

�Uso ottimale delle risorse

�Reporting completo per  accounting & monitoring

Tempo di risposta delle 
transazioni COSTANTE

Workload

Tempo di risposta
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Clustering: Parallel Sysplex
� Coupling technology

Infrastruttura HW di elevata performance
15 anni di esperienza nella gestione di 
grandi volumi ed elevato carico transazionale

� HW + Operating systems + DBMS + tools
Sviluppo congiunto 

� Manutenzione durante la normale operatività
Upgrade del Sistema Operativo e del Database
(un sistema per volta)

� Molto diffuso
Su tutte le tipologie di azienda

� Base per realizzazioni di ‘Business continuity’

� L’uso delle coupling facilities consente performance elevate ed 
eccellente scalabilità

� Load balancing & Fault tolerance
� I guasti sono ‘isolati’
� La gestione della manutenzione può essere svolta senza fermi
� Permette il consolidamento di carichi
� Utilizza un livello di sicurezza elevato (software RACF)

IBM

Coupling Facility

DB2 8

Storage

DB2 8 DB2 9 DB2 9
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Caso reale zSAP

DB2 Data 
Sharing

SAP Applications

� 28 SAP Systems
� ECC 6.0 - BW 7.0

HA

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

IBM z10
IBM z10

IBM Power

DB2 Production
SAP DB Data Sharing Member 1

DB2 Develop, Test, Training…
21 DB SAP

Linux – SAP AS

AIX – SAP AS AIX – SAP AS

IBM Power

� SAP DB servers on two IBM System z10 EC
� DB2 for z/OS
� DB2 Data Sharing for production systems
� SAP Application Servers on zLinux and AIX
� Disaster Recovery in a remote site

DB2 Production
SAP DB Data Sharing Member 2

Linux – SAP AS



© 2010 IBM Corporation37 SAP e il Mainframe

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/sg246374.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
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