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This handbook is intended to complement the instructor-led presentation of this
course, and serve as a source of reference. It is not suitable for self-study.

Typographic Conventions

American English is the standard used in this handbook. The following typographic
conventions are also used.

Type Style Description

Example text Words or characters that appear on the screen. These
include field names, screen titles, pushbuttons as well as
menu names, paths, and options.

Also used for cross-references to other documentation
both internal (in this documentation) and external (in
other locations, such as SAPNet).

Example text Emphasized words or phrases in body text, titles of
graphics, and tables

EXAMPLE TEXT Names of elements in the system. These include report
names, program names, transaction codes, table names,
and individual key words of a programming language,
when surrounded by body text, for example SELECT
and INCLUDE.

Example text Screen output. This includes file and directory names
and their paths, messages, names of variables and
parameters, and passages of the source text of a program.

Example text Exact user entry. These are words and characters that
you enter in the system exactly as they appear in the
documentation.

<Example text> Variable user entry. Pointed brackets indicate that you
replace these words and characters with appropriate

entries.
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About This Handbook TADM10_1

Icons in Body Text

The following icons are used in this handbook.

Meaning

For more information, tips, or background

Note or further explanation of previous point

Exception or caution

Procedures

Indicates that the item is displayed in the instructor's
presentation.
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Course TADM10 is the foundation for various, further training courses for consultants.
After TADM10, you can continue your training to become a (Technical) XI or EP
Consultant. Alternatively, you can proceed to course TADM12 where you will further
expand your knowledge of SAP NetWeaver AS.

Courses TADM10 and TADM12 are largely independent of the type of operating
system and database technology.

To pass the exam to become a certified SAP Certified Technology Associate -
System Administration - SAP NetWeaver 7.0 (<database>), you must have good
knowledge of the content of courses TADM10 and TADM12, as well as one of the
following database-specific courses: TADMS51 (Oracle), TADMS53 (MS SQL Server),
TADMS56 (DB2 on Win/UX) or ADMS515 (MaxDB).

Like the other TADM courses, TADM10 comprises several individual courses (or
parts thereof), which are arranged here in a way that will enable you to gain the
knowledge you require as an SAP Technology Consultant as efficiently as possible.

Week 1 of course TADM10 is based on content taken from the following courses:

1.  SAPTEC - Fundamentals of SAP NetWeaver Application Server
2. ADMI100 - Administration AS ABAP I
3. ADM200 - Administration AS Java

Week 2 of course TADM10 is based on content taken from the following courses:

SAPTEC - Fundamentals of SAP NetWeaver Application Server

ADMI100 - Administration AS ABAP [

ADM102 - Administration AS ABAP II

ADM200 - Administration AS Java

And some new course material, which is currently only covered in week 2 of
TADM10.

At the end of the database-specific part of this training (TADMS5#, or after ADM515,
to be booked separately), there is a three-hour certification exam that covers topics
from courses TADM10 and TADM12 and TADMS5# ADMS515.

A

Caution: Note that the certification exam has been designed in such a
way that the answers to all of the exam questions are contained in the
folders provided for courses TADM10, TADM12, TADMS5# (or ADM515).
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Therefore, you do not require any additional course material even if the
instructor hands out other books during the course or provides additional
information not contained in the course folder.

Target Audience
This course is intended for the following audiences:

. SAP Technology Consultants (Associate Level)

Course Prerequisites
Required Knowledge

. Basic knowledge of IT
. Basic knowledge of operating systems and databases

Course Goals

This course will prepare you to:

. To work as an Associate Consultant (Junior Consultant) within the SAP
technology environment

. To configure and manage SAP NetWeaver AS ABAP
. To configure and manage SAP NetWeaver AS Java

Course Objectives
After completing this course, you will be able to:

. To process basic tasks within the technology environment of SAP systems

B viii
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The Big Picture

Unit Overview

This unit first provides an overview of the SAP solutions. You will then learn more
about SAP's release strategy. Finally, we will talk about the application and integration
platform SAP NetWeaver.

Unit Objectives

=L

After completing this unit, you will be able to:

. List the key components of the SAP solutions

. Explain the differences between an application and a component

. Describe the SAP software delivery process

. Explain the SAP maintenance strategy

. Find out when SAP software releases will become available

. Explain the basic concept of SAP NetWeaver

. Describe the central role played by the SAP NetWeaver Application Server

Unit Contents

Lesson: The SAP Software Portfolio ... 2

Lesson: SAP Release Strategy .........ooviiiiiiiii 14
Exercise 1: SAP Release Strategy...............oiiiiiiiiiiiiiiiiii 21

Lesson: SAP NetWeaver ... 24
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Lesson: The SAP Software Portfolio

Lesson Overview

This unit provides an introduction to the structure of SAP's software solutions, at the
center of which is the SAP Business Suite.

S Lesson Objectives
=] Obj
After completing this lesson, you will be able to:

. List the key components of the SAP solutions
. Explain the differences between an application and a component

Business Example

Your company plans to introduce SAP software. You, as a member of the project
team, need an overview of the entire SAP portfolio.

Offers for Companies of All Sizes

SAP offers a vast range of products for companies of all sizes. SAP has scalable
products, ensuring that they can be adjusted to any size and adaptable to the
continuously changing processes of a company.

Functionality/Industry Support/Adaptability

1 SAP Business Suite M(.DSt

X comprehensive

— functions

Sl SAP Business All-in-One i inEtigs

=m preconfigured
Enterprise

size
E SAP Business By Design Software on demand

m SAP Business One Basic functions

Figure 1: Different Sizes - Different Products

The following offers are available to small and mid size business customers:
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Lesson: The SAP Software Portfolio

SAP Business One

SAP Business One is a comprehensive, integrated ERP application with an interface
similar to Windows, which has been developed specifically for small and midsize
companies. It distinguishes itself by simple navigation and expansion options,
innovative Drag&Relate functions as well as integration with Microsoft Word and
Excel. The software enables you to uniformly manage the most important business
areas such as sales, distribution and finances with one single, integrated application.
This enables SAP Business One to provide an up-to-date overview of your company's
most important data at any time. This information helps you meet customer
requirements even quicker, an important prerequisite for profitable growth.

SAP Business One is the ideal solution for small companies with less than 100
employees and 30 users who are looking for an affordable system that covers their
core processes (such as finance, sales, customer service and operations), thus ensuring
successful and profitable operations. The solution can be used as a local software or
hosted by a partner with an average implementation time of less than one month. SAP
Business One is sold exclusively through a global partner network of currently 1,300
certified and experienced partners. They offer 24 hour support, which also covers the
more than 350 enhancements from independent software providers. SAP Business
One is currently being used by more than 14,500 customers in over 40 countries.

lﬂ Note: For more information, go to http://www.sap.com/solutions/sme/busi-
nessone.

SAP Business ByDesign

SAP Business ByDesign is SAP's latest solution for small and midsize companies with
between 100 and 500 employees, who want to use an on demand solution to improve
their core processes and at the same time benefit from lower entry and operating
costs. It is aimed, in particular, at midmarket companies who are not using integrated
business software so far.

The solution combines the advantages of an integrated, end-to-end application with
the low risk potential and the low total operating costs of an on demand solution. An
on demand solution that distinguishes itself through integrated service and support,
adaptability and more user friendliness and also guarantees transparency and the
observation of legal requirements - all this on the basis of an Enterprise SOA by
design. SAP Business ByDesign the most complete, fully integrated on demand
solution. More than a pure niche solution, it supports the requirements of midsize
companies in all areas such as effective management of finances, human resources,
projects, production as well as supplier and customer relationship management as
well as regional and local legal requirements and compliance management as core
design principles. It was not developed with the traditional categories of business
applications or customer relationship management and others. It was rather developed

2008
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for business processes in the entire company with user interfaces that are customized
to the user roles. SAP Business ByDesign offers end-to-end processes for the work
center of the future.

Note: For more information, go to http://www.sap.com/solutions/sme/busi-
nessbydesign.

SAP Business All-in-One

All software has to be adapted to the specific company. A midsize company with few
employees and comparatively stable processes can use preconfigured SAP systems.
SAP All-in-One is the brand name for vertical (industry-specific or country-specific)
applications that are based on the technology of SAP NetWeaver and were developed
in conjunction with SAP's partners.

SAP Business All-in-One is the ideal solution for small and midsize companies with
very industry-specific requirements who have several divisions and a mature IT
infrastructure. The solution can be used as a local software or hosted by a partner and
is based on SAP ERP. It provides an industry-specific function portfolio based on
SAP Best Practices. It is made available through 660 midmarket solutions by more
than 1,000 partners. SAP Business All-in-One is affordable and can be planned and
thanks to preconfigured business scenarios and implementation accelerators it can be
implemented swiftly (4 to 16 weeks). SAP Business All-in-One is currently being
used by more than 10,000 customers in over 50 countries.

Note: For more information, go to http://www.sap.com/solutions/sme/busi-
nessallinone.

SAP Business Suite in Detail

The SAP Business Suite is an extended family of business applications that enables
companies to manage their entire value chains. The included business applications
provide users with consistent results throughout the entire company network and
give your company the flexibility it needs in today's dynamic market situations. The
application consists of a number of different products that support cross-company
processes.

1—*“ Note: For more information, go to http://www.sap.com/solutions/business-
suite.

SAP's software portfolio is constantly extended, optimized, and tailored to the needs
of the market and of customers. SAP has therefore, for example, developed many
industry-specific applications over the years. The topic of integrating different

g 4
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business systems (even from different vendors and across company boundaries) has
become increasingly important recently. Products for small to midsize businesses have
also been added to SAP's family of software solutions.

The SAP Business Suite, a complete business software package that is unique
worldwide, plays a central role. Many companies are already profiting from the
comprehensive and flexible business applications with highly evolved functions:
complete integration, industry-typical functions, unlimited scalability and smooth
collaboration via the internet.

The SAP Business Suite provides:

. A complete spectrum of business solutions

= . A technological infrastructure that combines openness and flexibility with
maturity and stability

. Interfaces for integrating non-SAP products
. Components that can be adapted to meet multiple business requirements
*  Numerous industry-specific functions

The next graphic illustrates the key components of the SAP Business Suite:

e S Applications Applications
gﬁ Applications o for foprpGRC and Custom Bartnee
for mobile : . S5 composite
N — devi information performance applications o
evices applications
workers management

SAP BLIlsllless Suite

Enterprise ()
Services Enhancement
packages for

SAP applications

Industries
SAP SCM SAP CRM

SAP SRM SAP PLM -

Enhancement
SAP NetWeaver® packages for

SAP NetWeaver

E
=
S
E=]
5
o
@
@
@
o
)
=
o
@
@
@
=
(]
=
m

M@ Business process realized as application, posit ication or enk #® Enterprise service

Figure 2: SAP Business Suite: Architecture

Key components of the SAP Business Suite are:
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Business Process Platform (BPP)

A Business Process Platform is the prerequisite for the deployment

of a service-oriented architecture for business applications (Enterprise
Service-Oriented Architecture, Enterprise SOA). The SAP BPP is composed of
the following modules:

SAP NetWeaver

SAP NetWeaver is an open integration and application platform for all SAP
applications and certain SAP partner applications. SAP NetWeaver is a
web-based platform, which serves as the basis for the Enterprise SOA and
enables the cross-company and technology-independent integration and
coordination of employees, information and business processes. Thanks to
open standards, information and applications from any source and based on
any technology can be integrated. SAP NetWeaver is interoperable with the
most important technological standards such as the Java 2 Platform, Java
Enterprise Edition (Java EE) and Microsoft .NET. The platform provides

a maximum of reliability, security and scalability ensuring that business
processes that are critical for success run without problems.

SAP applications

The SAP Business Suite includes extensive, integrated applications,
which customers can license completely or individually. More recent
SAP applications use the Enterprise Service Repository, repository for
processes and Enterprise Services. Enterprise Services map business
processes using open standards.

Both SAP NetWeaver and the SAP applications are continuously enhanced
through Enhancement Packages. Enhancement packages are shipped at regular
intervals in order to make it possible to respond to market requirements quicker
and to provide additional benefits to customers and partners without the need to
wait for the next major product release.

g 6
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Composite Applications (XApps)

SAP xApps are a portfolio of “Packaged Composite Applications”, which
you can use to promote improvements and innovation in your company more
easily. With their ability to combine existing, heterogeneous systems to
form cross-functional processes, SAP xApps Composite Applications bring
people, information, and business processes together to make your company
more dynamic and competitive. This flexibility enables you to implement
business-wide strategies more easily and efficiently. SAP xApps increase the
value of existing investments in the core business area and maximize the
return on strategic investments: employees, knowledge, products, business
relationships, and information technology.

You can use the SAP Composite Application Framework (CAF) to develop and
run your own xApps.

The following graphic provides an overview of the applications included in the SAP
Business Suite.

Applications for GRC and Performance Management
m Applications for governance, risk and compliance
m Applications for performance management

m SAP NetWeaver*

m Content shipments

Industry Suites

m Core applications (SAP ERP, SAP CRM, SAP SCM, SAP PLM
Industry applications

SAP xApps composite applications

SAP xApps composite applications for mebile business
Applications for radio frequency Identification (RFID)

SAP NetWeaver*

Enhancement packages for SAP applications

Enterprise services

Content shipments

SAP ERP

m Core application SAP ERP

m Applications for information workers

m SAP NetWeaver*

m Enhancement packages for SAP applications
m Enterprise services

m Content shipments

SAP NetWeaver

m SAP NetWeaver (main release will include Enterprise Services Repository)
m SAP NetWeaver Composition Environment

m SAP NetWeaver advanced deliveries

m Enhancement packages for SAP NetWeaver

m Content shipments

a
o
=3
o
@
S
L7
=
o
<L
(2}
T
c
©
i

=
3

(2]
@
173
3

£
I3
3

(11]

o

<C

(2}

* Including the SAP NetWeaver main release. SAP NetWeaver Sizes of icons refer to main pricing approach of the portfolio entities
Composition Environment. SAP NetWeaver advanced # ~ ) ~
deliveries and enhancement packages for SAP NetWeaver Process licenses m User licenses

Figure 3: SAP Business Suite: Included Applications
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Some of the applications introduced in the graphic are:

Applications for Governance, Risk, and Compliance (GRC): Applications
for governance (SAP GRC Repository), risk management (SAP GRC Risk
Management) and compliance with legal requirements (SAP GRC Access
Control, SAP GRC Process Control, SAP GRC Global Trade Services, SAP
applications for environment, health, and safety compliance management,
GRC composite applications by SAP and Cisco); for more information see
http://www.sap.com/solutions/grc

Applications for Performance Management: Applications

for performance management (SAP Strategy Management, SAP
Business Planning and Consolidation, SAP Business Profitability
Management by Acorn, SAP xApp Analytics); for more information see
http://www.sap.com/solutions/performancemanagement

SAP Enterprise Resource Planning (SAP ERP): Applications for supporting
resource planning across an entire enterprise

—  SAP ERP Human Capital Management
—  SAP ERP Financials

—  SAP ERP Operations

—  ERP Corporate Services

For more information see http://www.sap.com/solutions/business-suite/erp

SAP Customer Relationship Management (SAP CRM): Applications for
end-to-end, customer-oriented business processes; for more information see
http://www.sap.com/solutions/business-suite/crm

SAP Supplier Relationship Management (SAP SRM): SAP SRM
integrates strategic purchasing processes such as vendor qualification
and vendor management, electronic invitations for tender and auctions
or contract management with the other core processes in your company
and with the processes of your suppliers; for more information see
http://www.sap.com/solutions/business-suite/srm

SAP Supply Chain Management (SAP SCM): Applications for managing the
entire logistical chain to synchronize supply and demand across company borders;
for more information see http://www.sap.com/solutions/business-suite/scm

SAP Product Lifecycle Management (SAP PLM): Applications

for including internal and external partners directly in the operational
product development and production processes; for more information see
http://www.sap.com/solutions/business-suite/plm

Industry Applications: Industry-specific applications
—  Banks

g 8

© 2008 SAP AG. All rights reserved. 2008


http://www.sap.com/solutions/grc
http://www.sap.com/solutions/performancemanagement
http://www.sap.com/solutions/business-suite/erp
http://www.sap.com/solutions/business-suite/crm
http://www.sap.com/solutions/business-suite/srm
http://www.sap.com/solutions/business-suite/scm
http://www.sap.com/solutions/business-suite/plm

TADM10_1

Lesson:

The SAP Software Portfolio

Healthcare

Universities and research institutes
Internal & external security
Public sector

Insurance

Service industry

Wholesale

Retail

Logistics service providers
Media industry
Telecommunications
Utilities industry
Automobile industry

Construction industry, engineering, construction and operations

High tech and electronics industry
Consumer products industry
Areospace and space industry
Mechanical engineering

Metal, wood and paper industry
Mining

Chemicals

Life sciences

Oil and gas industry

For more information see http://www.sap.com/industries

SAP xApps Composite Applications: Composite applications that cover
several company solutions across persons, information and processes

SAP xApp Cost and Quotation Management (SAP xCQM)

SAP xApp Integrated Exploration and Production (SAP xIEP)

SAP xApp Lean Planning and Operations (SAP xLPO)

SAP xApp Manufacturing Integration and Intelligence (SAP xMII)

SAP xApp Product Definition (SAP xPD)

SAP xApp Resource and Portfolio Management (SAP xRPM)
SAP xApp Sales and Operations Planning (SAP xSOP)

SAP xApp Spend Analytics (SAP xSA)

2008
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For more information see http://www.sap.com/xapps

. Applications for Information Workers: Applications granting employees
access to company data and business processes anytime and anywhere

—  Duet for Microsoft Office and SAP
—  SAP Interactive Forms by Adobe
—  SAP NetWeaver Enterprise Search

For more information see http://www.sap.com/solutions/informationworkers

. SAP NetWeaver: Open integration and application platform for all SAP
applications
—  SAP NetWeaver Application Server
—  SAP NetWeaver Business Intelligence
—  SAP NetWeaver Exchange Infrastructure
—  SAP NetWeaver Master Data Management
—  SAP NetWeaver Mobile
—  SAP NetWeaver Portal
—  SAP Auto-ID Infrastructure
—  SAP NetWeaver Identity Management

For more information see http://www.sap.com/platform/netweaver

Context of Applications and Components

Numerous applications for business challenges are provided in the context of the SAP
Business Suite. However, many applications have similar or identical requirements
for business functions in subareas. Different applications therefore contain similar
(software) components in parts. A component is the smallest, separately producible,

deliverable, installable, and maintainable software unit.

Components refer to, for example, an SAP ECC system, an SAP SCM system or also
an SAP NetWeaver portal system. The graphic provides an overview of this hierarchy

(components as building blocks of solutions) using the SAP SCM application as
the example.

Y 10
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— SAP CRM
Applications SAP SRM

SAP ERP
SAP PLM
I
Components

Figure 4: Applications and Components

Possibilities with SAP Business Suite

To give you a clearer impression of the possibilities of the SAP Business Suite, you can
see some of the business scenarios that are possible using SAP Business Suite from
the following graphic.
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Figure 5: Possible Business Scenario with SAP Business Suite

The SAP Business Suite offers many options for integrating your company-internal
business processes and, likewise, integrating business partners' systems. You can
implement the integration of cross-enterprise processes using different technologies,
such as with Application Link Enabling (ALE), using Electronic Data Interchange
(EDI), through XML data exchange, or also using Composite Applications (XApps)
and Web Services.

g 12
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Lesson: The SAP Software Portfolio

Lesson Summary

You should now be able to:

List the key components of the SAP solutions

Explain the differences between an application and a component

Related Information

For more information, see the following SAP Internet sites. All of these sites are
freely available, a few require you to register free of charge.

Global SAP Homepage, http://www.sap.com

SAP Help Portal, http://help.sap.com

SAP Service Marketplace, http://service.sap.com
SAP Info, http://www.sap.info

SAP Insider Online, http://www.sapinsideronline.com

2008
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Lesson: SAP Release Strategy

Lesson Overview

This lesson explains what phases your SAP solution runs through over time until the
next upgrade to a higher release as well as what maintenance duration is guaranteed
for SAP products.

Lesson Objectives
After completing this lesson, you will be able to:

. Describe the SAP software delivery process
. Explain the SAP maintenance strategy

. Find out when SAP software releases will become available

Business Example

You want up-to-date information about the availability of releases of SAP solutions, in
order to be able to make a good decision with regard to the purchase or upgrade of
an SAP solution.

History of Selected Software Components

This section provides a bit of history of a few selected software components.

Technical Basis (Application Server)

Back in the days when SAP basically offered two products (SAP R/2 and SAP
R/3), the development of the (technical) basis was closely linked to application
development. The release names of the SAP Basis corresponded to the SAP R/3
version, for example, SAP Basis 4.0B was the technical basis for SAP R/3 4.0B

Around the turn of the millennium, the SAP portfolio grew significantly, new products
were created that required more frequent changes and enhancements of the SAP Basis
than SAP R/3. This marks the transition from the classical SAP Basis (last version:
SAP Basis 4.6D) to SAP Web Application Server (SAP Web AS). New internet
technologies (Internet Communication Manager from SAP Web AS 6.10 onwards)
and the supplementing of the classical ABAP environment with Java/JEE (from SAP
Web AS 6.20 onwards) were important milestones.

SAP Web AS 6.40 forms the technical basis (“application platform™) of SAP
NetWeaver 04. SAP NetWeaver offers extensive capabilities (such as Business
Intelligence), which are all based on the application platform. From SAP NetWeaver

2 14

© 2008 SAP AG. All rights reserved. 2008



TADM10_1

Lesson: SAP Release Strategy

7.0 (previously: SAP NetWeaver 2004s) the names and releases were adapted further,
so now SAP NetWeaver 7.0 is based on SAP NetWeaver Application Server 7.00
(SAP NetWeaver AS).

Central ERP Functions

The following graphic shows the historical development for the current SAP ERP
Central Component (ECC 6.0):

Part of SAPJ| Basis Functionality Business Business J Part of
NetWeaver § (SAP Basis/SAP Web AS/ | Functionality Extension | SAP ERP
SAP NetWeaver AS) (-/Core) Set
71 7.10 - -
7.0 (2004s) 7.00 6.0 6.00 6.0 (2005)
2004 ('04) 6.40 5.0 5.00 2004
(2003) 6.30 47 2.00 (2003)
6.20 47 1.10 (2003)
6.10 -
4.6D -
4.6C 4.6C
4.6B 4.6B
4.5B 4.5B
4.0B 4.0B
311 311

Figure 6: Evolution from SAP R/3 via SAP R/3 Enterprise to SAP ECC

As already mentioned, in times of SAP R/3, the technical basis and application
development were interlinked, up to and including SAP R/3 4.6C.

With SAP R/3 Enterprise (4.7), which is based on SAP Web AS 6.20, the concept of
SAP R/3 Enterprise Extensions was introduced.

A central application (previously: solution) of the SAP Business Suite is SAP ERP
for Enterprise Resource Planning. The central software component of SAP ERP is
SAP ERP Central Component (SAP ECC). SAP ECC 5.0 can thus be considered
the technical successor of SAP R/3 Enterprise and is based on an SAP Web AS
6.40. At the time of creating this documentation, the current version is SAP ERP
6.0 (previously: SAP ERP 2005), which also includes an SAP ECC 6.0 and other
components, which operates on the basis of SAP NetWeaver AS 7.00. Functional
enhancements for the different software components are made available through
enhancement packages.
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SAP NW AS 7.10 or SAP NetWeaver 7.1 are currently not used as the technical
basis for an SAP ECC system. Other SAP NetWeaver components, such as SAP
NW Process Integration (PI) and SAP NW Composition Environment (CE) already
require this SAP NetWeaver release level.

Availability and Delivery

SAP applications, SAP NetWeaver, Enhancement Packages and xApps are offered to
customers in two phases.

Default
release
date
Release
to customer

Number of customers

Restricted shipment Unrestricted

phase (incl. ramp-up) shipment phase

Figure 7: Phases of Software Delivery by SAP

Restricted Shipment Phase

New software releases are only available to a restricted number of customers whose
increase is controlled. The Release to Customer date marks the start of the Restricted
Shipment Phase.
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During the restricted shipment phase, the new software release passes through a
standardized process, the Ramp-Up. Characteristics of the ramp-up process are:

. Ramp-up is the name for the market introduction process of new products or
new releases of SAP software.

. The software can be used for a productive implementation.

. During the ramp-up, the software is only available for a limited circle of
customers, customers “apply” to SAP to participate in a ramp-up.

. The ramp-up serves to take customer wishes into consideration before the
respective SAP software is generally available.

. Participants in the ramp-up are given direct contact to the SAP development and
are provided with wide support in implementing the SAP software.

. A ramp-up usually takes about 6 months.

lﬂ Note: For more information about the ramp-up, see http://ser-
vice.sap.com/rampup.

Unrestricted Shipment Phase

The second phase of the delivery is called unrestricted shipment phase. After the
Default Release Date all customers can request the new software without restrictions.

The respective latest, generally available version of SAP software is called Default
Release. When SAP customers order software from SAP, they are usually given the
current default release.

Maintenance

Your maintenance contract includes Support Packages, which are provided by SAP

via the SAP Service Marketplace. Support Packages solve (component-dependent)

problems that can result when using the SAP software. SAP provides these Support
Packages at certain intervals.
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5-1-2 Maintenance Strategy

I Extended
| mainte-
nance
I (+2% fee)

|

| Restricted | [
" shipment Unrestricted shipment

I Extended

| mainte-
nance

I (+4% fee)

O

Customer-specific

maintenance

Time

Figure 8: 5-1-2 Maintenance Strategy

5 years | 1year

v

2years |

Since 2004, SAP has been offering a new maintenance strategy for all products that
are based on SAP NetWeaver. This 5-1-2 maintenance strategy offers maintenance
for five years for the mainstream maintenance, followed by one year extended
maintenance for a maintenance fee of two percent more and, optionally, another

two years for a maintenance fee which is four percent more than the standard
maintenance fee. Software installed at customer locations can transit into the phase of

customer-specific maintenance.
We distinguish the following three phases of maintenance:

Mainstream maintenance

Mainstream maintenance starts from the release to customer point in time and

usually ends 5 years after the default release date.

Extended maintenance

Customers can extend the support period (in which corrections or legal changes

are taken into account) for an increased maintenance
for 2 years).

fee (+2% for 1 year, +4%
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Customer-specific maintenance

From a certain point in time during the lifecycle of a release, this release is

no longer adjusted to meet external requirements. Such requirements are,

for example, the implementation of legal changes or the support of new
technologies. The time in question is marked by the end of extended maintenance
or the end of mainstream maintenance, if no extended maintenance is offered.
Customer-specific maintenance starts at this point in time.

Note: See http://service.sap.com/maintenance for additional information
on the maintenance strategy. SAP note 52505 deals specifically with the

particularities of customer-specific maintenance.

Upgrade

You should think about upgrading to the latest release when your SAP software is
approaching the end of its mainstream maintenance, at the latest. During an upgrade
of your SAP software, you can generally skip one or more of the software releases
(of your application) that have appeared in the meantime. For example, an upgrade
from SAP R/3 4.6C to SAP ERP 6.0 is technically possible, even though you change
product during this upgrade (from SAP R/3 to SAP ERP).

SAP offers upgrade paths for SAP applications, SAP NetWeaver, Enhancement
Packages, xApps and Content Shipments. There might be cases in which an upgrade
requires several steps (especially due to technical restrictions).

1—*[ Note: For more information on upgrade, see http://service.sap.com/upgrade.
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Exercise 1: SAP Release Strategy

Exercise Objectives

After completing this exercise, you will be able to:
. Name some information sources of the SAP Service Marketplace

Business Example

You want to determine the standard maintenance period for the SAP ERP 6.0
application and the point in time at which the next Support Package Stack will be
available.

Task: Maintenance Information
Determine some maintenance information via the SAP Service Marketplace.

You use the SAP Service Marketplace to find out the end of the standard maintenance
for the SAP ERP 6.0 application and to find out when the next Support Package Stack
for the applications in your SAP ERP 6.0 system will be released.

1. When does the mainstream maintenance for the SAP ERP 6.0 application end?

2. When is the next Support Package Stack for SAP NetWeaver 7.0 scheduled?
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Solution 1: SAP Release Strategy

Task: Maintenance Information
Determine some maintenance information via the SAP Service Marketplace.

You use the SAP Service Marketplace to find out the end of the standard maintenance
for the SAP ERP 6.0 application and to find out when the next Support Package Stack
for the applications in your SAP ERP 6.0 system will be released.

1.  When does the mainstream maintenance for the SAP ERP 6.0 application end?
a) Look at these addresses

. http://service.sap.com/releasestrategy

. http://service.sap.com/pam

to answer the question: March 2013.
2. When is the next Support Package Stack for SAP NetWeaver 7.0 scheduled?
a) Look at this address

. http://service.sap.com/sp-stacks

to answer the question: Choose the SP Stack Calendar link at the bottom of
the page and determine the planned calendar week.
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Lesson Summary

You should now be able to:
. Describe the SAP software delivery process
. Explain the SAP maintenance strategy

. Find out when SAP software releases will become available

Related Information

. http://www.sap.com/solutions

. http://service.sap.com/releasestrategy

. http://service.sap.com/rampup

. http://service.sap.com/maintenance

. http://service.sap.com/upgrade
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Lesson: SAP NetWeaver

Lesson Overview

This lesson explains the central role of the SAP NetWeaver Application Server in
SAP NetWeaver.

Lesson Objectives
After completing this lesson, you will be able to:

. Explain the basic concept of SAP NetWeaver
. Describe the central role played by the SAP NetWeaver Application Server

Business Example

You want to find out more about SAP NetWeaver and the role that the SAP NetWeaver
Application Server (SAP NetWeaver AS) plays in SAP NetWeaver.

SAP NetWeaver

The SAP NetWeaver technology platform is designed for the flexible, step-by-step and
efficient introduction of important IT processes in companies. Thanks to the high level
of integration of the individual platform functions, its openness and the use of industry
standards, the integration and application platform contributes significantly towards
reducing the total cost of ownership (TCO) across the entire system landscape. SAP
NetWeaver represents the technical basis of the SAP Business Suite, SAP xApps
Composite Applications and other, partly industry-specific SAP applications.

SAP NetWeaver is also the technical basis for the forward-looking, service-oriented
architecture for business applications (enterprise SOA). In an enterprise SOA, the
application functions are made available in the form of enterprise services. These are
web services that can be combined flexibly and used for business purposes. They are
provided by different providers through data networks and communicate with other
applications using open, standardized interfaces.

SAP NetWeaver integrates and connects people, information and business processes
across technologies and companies. It enables companies to adjust to changes quickly.
SAP NetWeaver ensures that a company's crucial business processes are reliable, safe
and scaleable. Furthermore, SAP NetWeaver enables companies to maximize the
benefits from the current software and systems. Non-uniform integration technologies
are consolidated and predefined business content is provided thus reducing the
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amount of manual work required. SAP NetWeaver is based on a technology using
industry standards and can be enhanced with popular development tools such as Java
2 Platform, Enterprise Edition (J2EE), Microsoft .NET and IBM WebSphere.

IT Practices and IT Scenarios

User Productivity Running an Enterprise Enabling User Business Task Mobilizing Business | Enterprise Knowledge | Enterprise
Enablement Portal Collaboration Management Processes Management Search
Data Unification Master Data Management Enterprise Data Warehousing
=T e W Enterprise Reporting, Query, Business Planning and Enterprise Data Enterprise Knowledge | Enterprise
Management and Analysis Analytical Services Warehousing Management Search

Business Event
Management

End-to-End Process i -1 i = Business Process Enabling Platform Business Task
Integration Management Interoperability Management
Custom Development Developing, Configuring, and Adapting Applications Enabling Platform Interoperability
B it Software Life-Cycle Management SAP NetWeaver Operations
Management
Application
Governance and Authentication and Single Sign-On Integrated User and Access Management
Security Management
c lidati Enabling Platform SAP NetWeaver Master Data Enterprise Knowledge Enterprise Data
onsolication Interoperal Operations Management Management Warehousing
A S R Enabling Enterprise Services
and Deployment

Figure 9: IT Practices and IT Scenarios

SAP NetWeaver enables you to implement IT processes in a range of solution
methods, called IT practices. For each practice, SAP NetWeaver supports a range
of key IT activities, which can be performed using the integrated components of

the platform. The focus here is not on system and technological components but on
the IT and business goals of the company. IT practices enable you to reach your
company's goals in individual and manageable projects, that is, in sequential steps and
according to their importance. IT practices refer to, for example, the increase of user
productivity through improved, cross-company collaboration, personalized access to
applications and data and optimized knowledge management. IT practices show how
SAP NetWeaver can be used to solve certain IT problems by means of IT scenarios.
For each IT practice, SAP NetWeaver supplies corresponding IT scenarios, which
act as implementation guides.

The aim of the IT scenarios is to help you as a customer, partner or service provider
with the installation, configuration and operation of SAP NetWeaver as well as the
operation of SAP applications, customer-specific applications and the implementation
of your defined IT scenarios.
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Figure 10: SAP NetWeaver: Capabilities

. People Integration

People integration ensures that your employees have access to the information
and functions that they need in order to perform their activities quickly and
efficiently. The functions of the SAP NetWeaver Portal are the most important
in this context. SAP NetWeaver Mobile serves as the universal platform for
company mobility and supports SAP solutions for Mobile Business.

. Information Integration

This integration layer provides access to all structured and non-structured
information in your company. The key areas of information integration are mostly
formed by SAP NetWeaver Business Intelligence, Knowledge Management,
as a component of SAP NetWeaver Portal and SAP NetWeaver Master Data
Management. All aforementioned key areas provide comprehensive options for
uniform access to distributed information in a company.

. Process Integration

Process integration ensures that business processes work across system borders
in a landscape of heterogeneous systems. The SAP NetWeaver Exchange
Infrastructure (SAP XI) plays a crucial role here and connects SAP systems
and non-SAP systems. It mainly uses open standards from the XML and Java
world to do so.

. Application Platform

The SAP NetWeaver Application Server provides a proven infrastructure for
operating business applications that are based on key technologies such as J2EE
or ABAP. Besides the runtime environment for J2EE and ABAP applications, the
corresponding development tools are also shipped and help you implement your
applications. Open standards, browser-based access to applications and web
services complete the application platform and serve as an important instrument
for the enterprise service architecture.

Beyond these four steps and in parallel to them, SAP NetWeaver offers Lifecycle
Management and the Composite Application Framework:

Lifecycle Management

Lifecycle Management supports design, development, deployment and change
management of the entire solution and thus meets the requirements in the
security, design and modeling, testing and systems environment management
areas.
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Composite Application Framework

The Composite Application Framework (CAF) is integrated into SAP NetWeaver
and enables SAP and its partner to use tools, frameworks, rules and methods

to create new applications that are based on business processes across function
areas.

SAP NetWeaver Application Server (SAP NetWeaver AS)

Almost every SAP system is based on SAP NetWeaver AS and uses it as the runtime
environment. Together with the database, SAP NetWeaver AS is the the application
platform of SAP NetWeaver.

SAP NetWeaver Application

Portal 7.0

|  SsAPECC®6.0

i SAP NetWeaver AS SAP NetWeaver AS BaSis'. . :
: functionality !

Many SAP systems such as SAP ECC,
SAP NW Portal, SAP CRM and SAP SRM
use SAP NetWeaver AS.

Figure 11: SAP NetWeaver AS as the Basis for SAP Systems
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=

SAP NetWeaver Application Server
offers

m Multi-level architecture

m Reliable, tested runtime
environment for ABAP
and Java programs

High scalability

External Systems
(SAP, non-SAP)

m Operating system and database
independence

= Convenient development environment

m Support for various protocols
{such as HTTP, RFC)

m Highest security standards for executing
complex business processes

Presentation Layer

v

Support for various user interfaces
(SAP GUI, Browser)

?

Application Level

JAVA

e ABAP

Support for various operating systems

9

Database Level

Support for various databases

Figure 12: SAP NetWeaver Application Server

SAP NetWeaver AS is the logical result of the further development of the SAP

Application Server Technology (previously: SAP Basis), whereby special attention is

paid to web-based applications.

SAP NetWeaver AS offers:

A reliable and extensively tested runtime environment, which has been

developed further continuously over more than ten years

A framework for executing complex business processes that meet the highest

security standards

A reliable and user-friendly development environment

Support for open standards, including HTTP, HTTPS, SMTP, WebDAYV, SOAP,
SSL, SSO, X.509, Unicode, HTML, XML and WML

High scalability

Support for different operating system and database platforms
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Since the applications delivered by SAP do not always require both runtime
environments, that is, ABAP and Java, there are different installation options for
SAP NetWeaver AS. These are:

. SAP NetWeaver AS ABAP: Complete infrastructure in which ABAP-based
applications can be developed and used.

. SAP NetWeaver AS Java: Complete infrastructure in which J2EE-conform
applications can be developed and used.

. SAP NetWeaver AS ABAP+Java: Complete infrastructure in which
ABAP-based and J2EE-based applications can be developed and used. This
installation emphasizes the seamless Java-ABAP integration.
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Lesson Summary

You should now be able to:
. Explain the basic concept of SAP NetWeaver
. Describe the central role played by the SAP NetWeaver Application Server

Related Information

For more information, see the following sections:

. http://www.sap.com/netweaver.

. http://service.sap.com/it-scenarios
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Unit Summary

You should now be able to:

L]

L]

List the key components of the SAP solutions

Explain the differences between an application and a component

Describe the SAP software delivery process

Explain the SAP maintenance strategy

Find out when SAP software releases will become available

Explain the basic concept of SAP NetWeaver

Describe the central role played by the SAP NetWeaver Application Server
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= Test Your Knowledge
1.  The following solutions are provided by SAP:

Choose the correct answer(s).

o A  SAP Business Change Enabler (SAP BCE)

B SAP Product Lifecycle Management (SAP PLM)
o C  SAP Customer Relationship Management (SAP CRM)
o D  SAP Supply Chain Management (SAP SCM)
o E  SAP Strategic Organization Planning (SAP SOP)

2. SAP guarantees certain maintenance periods for SAP NetWeaver-based
products. The mainstream maintenance can be extended by paying increased
maintenance fees. How many years will an SAP product be maintained in
total, if you are willing to pay a maintenance fee increased by 2% for a part of
the maintenance time?
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(=0 Answers

N

1.  The following solutions are provided by SAP:

Answer: B, C, D

SAP BCE and SAP SOP are imaginary products. The others are real SAP
applications.

2. SAP guarantees certain maintenance periods for SAP NetWeaver-based
products. The mainstream maintenance can be extended by paying increased
maintenance fees. How many years will an SAP product be maintained in
total, if you are willing to pay a maintenance fee increased by 2% for a part of
the maintenance time?

Answer: The software product is maintained 6 (5 + 1) years in this case.
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Navigation

Unit Overview

In this unit, you will learn how to use the SAP GUI to navigate in SAP systems.
You will also learn how to personalize the SAP system and get help when you are
working in SAP systems.

ar Unit Objectives

After completing this unit, you will be able to:

. Log on to the system successfully

. List some variants of the SAP GUI

. Log off from the system successfully

. Use various methods to start SAP system functions

. Create a list of favorites

. Use the help functions

. Describe the standard menus System and Help.

. Use different personalization options in the SAP system

Unit Contents

Lesson: Navigationin General......... ...t 36
Procedure: Changing the Initial Password .................ccoiiieii, 43
Procedure: Changing the Changed Password Again....................... 44
Procedure: Log off viathe Menu Bar ... 47
Exercise 2: Logon and Screen Design .............cciiiiiiiiiiiiiiia 49

Lesson: Advanced Navigationinthe SAP GUI ....................... L. 52
Exercise 3: Calling Functions.................. i 61

Lesson: Appendix - Personalizing the User Interface........................... 67
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Lesson: Navigation in General

Lesson Overview

This lesson provides an overview of the different navigation options in SAP systems
and you will learn basic navigation commands using the SAP GUI for Windows as
the example.

Lesson Objectives
After completing this lesson, you will be able to:

. Log on to the system successfully
. List some variants of the SAP GUI
. Log off from the system successfully

Business Example

You want to find out which options are generally available to your users to access
SAP systems.

Different User Interfaces in the SAP Environment

There are numerous different types of SAP systems, such as “classical” ERP systems,
but there are also other system types like Portal or Business Information Warehouse
systems, for example. Depending on what they are used for, these different system
types do offer rather different user interfaces.

The following list names some frequently used access technologies, which end users
of these system (so not “technicians”) use frequently.
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Examples of Different Access Technologies for a Small Selection of
I, SAP System Types

i

SAP Product Typical Access Technology
SAP ERP (with SAP [ SAP GUI for Windows (GUI = Graphical User Interface)
ECC)

SAP NetWeaver BI 7.0 | Browser-based interface (different browsers possible) BEx
Analyzer (additionally requires Excel on the front-end)

SAP Business Browser-based interface (different browsers possible)
ByDesign

SAP Business SAP NetWeaver Business Client

All-in-One

Please note that the above list does not cover all SAP products are and that not
all possible (!) access technologies are listed in all cases. For example, an SAP
ECC system can also be accessed by browser or using the SAP GUI for Java; SAP
NetWeaver Bl is also accessible by SAP GUI for Windows and so on.

The following display will be limited to the most popular access technology, the
SAP GUL

The presentation interface, SAP GUI (Graphical User Interface) enables the user to
interact with the SAP system and enter or display data.

SAP GUI implements the graphical user interface using the functions provided by the
relevant presentation environment. SAP GUI is based on the Windows Style Guide
and is available for several platforms, providing the same functions for each. If you
learned to use SAP GUI on one platform, you can use the system on another platform
exactly the same as before, with the exception of a few small platform-specific GUI
attributes. There are different variants of the SAP GUI, which can all be operated in
the same way, irrespective of the underlying platform.

The following types of SAP GUI are available:

. SAP GUI for the Windows environment
. SAP GUI for the Java Environment
. SAP GUI for HTML

lﬂ Note: In the above list, the official terms of the SAP GUI are used; these
are only available in English. Colloquially, the following terms are used
synonymously (in the same order): SAP GUI for Windows, Java GUI and
Web GUI. Please note that these are not the “official SAP terms” but are
used frequently nonetheless.
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Q Caution: The above variants of the SAP GUI are suitable only for working
with ABAP-based SAP systems (including the SAP GUI for the Java
Environment).

Java-based SAP applications are accessed using a browser.

SAP GUI for the Windows environment (abbreviated to SAP GUI for Windows) is
the SAP GUI implementation in a Microsoft Windows environment. SAP GUI for
Windows is written in C or C++, runs on Windows-based platforms, and supports all
transactions in an SAP system.

The data flow between the presentation layer and the application layer does not consist
of prepared screens, but rather of logical, compact information about control elements
and user input (DIAG protocol). The volume of data transferred for each screen
change is generally a few KB. You can therefore also easily connect presentation
servers over WANS.

SAP GUI for the Java Environment (abbreviated to: SAP GUI for Java) is written in
Java and is the platform-independent implementation of SAP GUI. Like SAP GUI for
the Windows environment, this GUI also uses the DIAG protocol, so the volume of
data transferred for each screen change is also generally only a few KB and you can
easily connect presentation servers over WANS.

You can either install SAP GUI on the front end, or alternatively you can install it on
a terminal server and access it using terminal clients.

SAP GUI for HTML consists of the Internet Transaction Server (ITS) in the
Application Server ABAP (short: AS ABAP) on the server side and a Web browser
on the client side. The ITS is required to convert the SAP GUI data flow already in
the AS ABAP into HTML and back. In this case, an HTML data stream is exchanged
between the Internet Communication Manager of the AS ABAP and the front-end.
The primary advantage of the SAP GUI for HTML is the simpler installation on the
front-end; a browser installation suffices.

The following graphic shows the various alternatives and the flow of communication
with the AS ABAP dispatcher.
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Presentation Layer

Terminal client Workstation/PC
| Windows PC Terminal S Windows PC +

server browser for

I environment SAP GUI for HTML
SAP GUI SAP GUI SAP GUI
\\ [f

I

=

N/ ‘

Application Level \ \ /

Dispatcher ICM*

* ICM = Internet Communication Manager

Figure 13: Alternative types of SAP GUI

1—*[ Note: You can find further information on the various SAP GUI alternatives
in the following SAP Notes:

. SAP Note 66971: front-end platforms supported

. SAP Note 314568: functions not available with SAP GUI for HTML
. SAP Note 146505: SAP GUI for the Java environment

. SAP Note 138869: SAP GUI on the Windows Terminal Server

Logging on to the System

Most of the solutions shipped by SAP can be accessed using the SAP GUI (SAP
Graphical User Interface). For the sake of simplicity, further descriptions refer to the
SAP GUI for the Windows environment.

SAP provides another program for starting the front-end: SAP Logon. When you call
up SAP Logon, it displays a list of SAP systems for which you can start the logon
process. This list is taken from a file on the front end: saplogon.ini. This file is
usually centrally preconfigured and provided for end users.

During logon, the SAP Logon program also enables logon load distribution using the
resources available for the system selected.
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Shortcuts Systems ‘

Description System Description | SID | GroupiSenver | Sys.No. | Message Server_| J LogOn
[ DEV_00 DEV twdf10000 [ e
[EDEv_SPACE DEV twdf10000 || vaiable Lagon..

%)

] Change Item...

< | » J Delete ltem... ‘

I \

Figure 14: The SAP Logon program

When logging on to an SAP system, you will be prompted to enter the user and
password, among other things. If you have implemented a Single Sign-On (SSO)
solution, you may not need to enter this information. When you log on, you also select
a certain client of the SAP system; this field is usually already filled appropriately.

@ Hint: A client usually represents a company in an SAP system. This means
that if an SAP system has several clients, then several companies can be
represented and simultaneously active in that system. The client has a
corresponding key field in the tables of the database used by that SAP system.
When working in a client, you only have access to business data from the
same client. Clients therefore correspond to independent business entities.

When logging on, you can select a logon language supported by that system. SAP
systems can support a large number of languages, the minimum being English and
one other selected language. The number of installed languages determines which
languages your system supports.

On the logon screen, you also have the option of using the New password pushbutton
to change your password, at the most once per day.

Your system administrator can add additional text to your logon screen. To do so,
follow the SAP-Note 205487 - Own text on SAPGUI logon screen.

lﬂ Note: SAP Notes contain detailed information on certain functions or
corrections for known errors in SAP products. You can access SAP
Notes through, for example, the SAP Service Marketplace on the Internet,
using a valid user (S-user) and password: http://service.sap.com/notes
http://service.sap.com/notes.
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In the course of one logon to a system, you can work in several sessions (processing
windows of an SAP system) simultaneously. Your system administrator can use a
system parameter to define how many sessions are permissible for each logon to the

SAP system. For more details please see the SAP-Note 12466 - Logon restrictions in
Rj3.

g‘ﬁ I:Ugser System  Help — W
3 @ 1 AHICeR CHR DDLD BEI@®

SAP

Client 100

User |

e

Language

07
Figure 15: The logon screen for an SAP system
User data is stored in the system by client, that is, you can, for instance, log on to
client 100 in your system, but you will not have a user for client 200, even if your
system has a client 200. The data for a particular user within a client is called the
user master record.
Multiple logons to SAP systems are logged. This is for reasons of both security and
licensing. If the same user logs on more than once, then for each subsequent logon,
the system displays a warning message that offers the user the following three options:
. Close all existing session(s) and log on again
. Keep existing session(s) open, and open an additional session (this is recorded
in the log).
. Terminate this logon
2008 © 2008 SAP AG. All rights reserved.
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Changing the Password

Use the initial password assigned to you when you log on to the system for the first
time. During the first login, you are prompted to save a changed password. For
security reasons it makes sense to change the password occasionally.
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Changing the Initial Password

1. Enter your new password twice, whereby you activate both input fields in
sequence by means of mouse-click or tab button. Please note that numerous rules
regarding the structure of a password can be set up for your system.

| [
NewPaSSword rxxtxnxxxxxxxxxxxxxxxx:xxxxxaxxxxxtxxxxx
Repeatpassword IR R E R R R R R R R E R E R R R R R R E R

Entry is Case-Sensitive
3

Figure 16: Dialog Box for Changing the Password

2. Finally, choose ¥ (0 save your new password.
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Changing the Changed Password Again
Prerequisites

@ Hint: Users can change their password no more than once a day on the initial
screen. In contrast, user administrators with authorization for transaction
SUO1 can change a user's password as often as they want. Actually, the
administrator can only assign new initial passwords.

Procedure

1. On the logon screen of the SAP system, enter your data and your current
password.

2. On the top left, click the New Password pushbutton.

3. Change your password as described above and save your data.

Screen Structure

Once you have logged on successfully, the initial screen of the SAP system appears;
this screen is also known as the SAP Easy Access screen.

The SAP Easy Access screen is the default initial screen in SAP systems. The left
side of the screen contains a tree hierarchy of the menus available to you in the SAP
system; you can use the right side of the screen to display your company logo. This
graphic is made available centrally by your system administrator and cannot be
customized by individual users.

[ =)= ]3]
Menu Edit Favorites Extras System Help

< DA ECea DRE VDo HE @
SAP Easy Access

IE, DD |:||:| [B Ciea(erole] | Assigr u:-:—:r” Documentation

[ Favorites
~ (A SAP menu
[ > 2 ofiice
b [ Cross-Application Components
b [ Collaboration Projects
P [ Accounting
P [ Information Systems
b [ Tools

Figure 17: SAP Easy Access
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You can find a detailed description of how to configure the graphic in SAP Easy Access
under Extras — Administration information (if you have the correct authorization).
Please note that the graphic is stored in the system and transported to the front end
every time a user logs on. Although it is transported in compressed form, the graphic
should not exceed 20 KB. You can also prevent the graphic from being displayed

by either choosing the setting Low Speed Connection in the SAP Logon program

(see SAP-Note 161053 - Using SAPGUI in WAN), or by using Extras — Settings in
the SAP Easy Access screen.

A typical screen (with some common elements) appears if you choose System —
User Profile— Own Data and then the Defaults tab page. You will then see this
screen with the data for your own user:

EESQ’ Edit Goto System Help '1 Menu bar
@ [ »rBeee D HE  System toolbar ||
Maintain U‘r Profile I Title bar L
o rag—dL L
Lﬁ’mrﬂfﬂd field | | Application toolbar

Last Changed On SAPTEC 05.10.2007 |16:02:45 Status Saved

Tebpages [—————
: |

| Person -

Title - -
Last name SAPTEC & Input field
First name

Aoademic e Checkboxes
Format SAPTEC

Function

Department

Roorm Number Floor Building

| Communication
Language =]

Telephone Extension E
Mobile Phone
Fax Extension E
E-Mail [ ]
Comm. Meth =]
[ Assign other company address. .. | ] Assign new company address.. |
| Company,
| 'SaP A6 / Dietmar-Hopp-Allee 16 / 69190 Walldorf
Status bar |
|
A Z

Figure 18: Screen Elements in SAP GUI

An SAP user interface can contain the following simple screen elements, for example:

. Command field

. Menu bar, system function bar, title bar, application toolbar, status bar
. Check boxes

. Radio buttons

. Tab
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You can start applications directly by entering their transaction code in the command
field, which is usually hidden. You can find the transaction code for an application
either in the overview menu on the SAP Easy Access screen, in the status bar (see
below), or in the application itself under System — Status.

The Menu bar is the top line of any dialog window in the SAP system. The menus
shown here depend on which application you are in. These menus may also contain
cascading menus.

The pushbuttons in the standard toolbar are shown on every SAP screen. If they
are not available in an application, pushbuttons that you cannot use on that screen are
deactivated. If you place the cursor over a pushbutton for a short time, the system
displays a flag with the name or function of the pushbutton. If appropriate, the
corresponding function key setting is also displayed.

The title bar is the function that you are currently in.

The application toolbar shows the pushbuttons available in the application that you
are currently in.

The Status bar displays information on the current system status, such as warnings
and errors. You can also change the display variant to show, for example, the
transaction code of the transaction you are currently in.

Within a field group check boxes allow to select several options at the same time.
With radio buttons you can only select one option.
A tab organizes several subscreens to improve clarity.

Input fields and pushbuttons are additional screen elements.

Logging off from the System

You should log off the system when you have finished your work in the SAP system.
You have several options for doing this:
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Log off via the Menu Bar

1. In the menu bar, select System — Log off.

@ Hint: Alternatively, click the yellow arrow @ in the SAP Easy Access
menu or enter the /nend command in the command field. If several
sessions are open, the yellow arrow only closes the active window. The
dialog field for logging off only appears in the last window.

Q Caution: The /nex command immediately terminates your logon
without querying the dialog windows first. All sessions of your terminal
session are closed and entries that have not been saved are lost!

2. A Log off Dialog Box appears and tells you that you will lose data that has not
been saved when you log off.

O I Log off

N

Unsaved data will be lost.
@ Do you want to log off?

Yes No

Figure 19: Log off Dialog Box

3. To log off, choose Yes.

@ Hint: From the perspective of the Windows operating system, an SAP
session is a normal application. Hence, you can also close SAP sessions
with the means of the operating system, such as by using the key
combination A/t+F4. When you close the last window of your session,
the dialog box is also displayed.
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Exercise 2: Logon and Screen Design

Exercise Objectives

After completing this exercise, you will be able to:
. Use the SAP GUI for Windows to logon to the SAP system and navigate

Business Example

You want to work in an SAP system.

Task: Logging on to the System and Initial Tasks

Log on to the training system and carry out some basic exercises in the system. The
menu paths refer to the SAP standard menu.

@ Hint: Use the logon data provided by your instructor.

1. Start the SAP Logon program and create a new entry according to the
information given by your instructor. Choose the Logon pushbutton.

Enter the client, user name, initial password, and logon language supplied by
the instructor. When you log on for the first time, enter a new password of your
choice twice in the window that appears.

2. What is the maximum number of parallel sessions (windows of the SAP system)
that you can open using System — Create Session?

3. What is the name of the function you reach if you choose Tools — Administration
— Monitor — System Monitoring — User Overview? What transaction code
could you use to call this transaction instead of the menu?
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Solution 2: Logon and Screen Design

Task: Logging on to the System and Initial Tasks

Log on to the training system and carry out some basic exercises in the system. The
menu paths refer to the SAP standard menu.

@ Hint: Use the logon data provided by your instructor.

1. Start the SAP Logon program and create a new entry according to the
information given by your instructor. Choose the Logon pushbutton.

Enter the client, user name, initial password, and logon language supplied by
the instructor. When you log on for the first time, enter a new password of your
choice twice in the window that appears.

a) Follow the instructions in the exercise.

2. What is the maximum number of parallel sessions (windows of the SAP system)
that you can open using System — Create Session?

a)  This training system should allow you to open up to 6 sessions.

3. What is the name of the function you reach if you choose Tools — Administration
— Monitor — System Monitoring — User Overview? What transaction code
could you use to call this transaction instead of the menu?

a)  The function is called User List (see the entry in the title bar). You can
find the relevant transaction code using System — Status; in this case, the
code is SMO04.

You can also choose to display the transaction code for an active transaction
in the status bar.

Alternatively, you can permanently display the transaction codes in the
SAP Easy Access menu. Choose Menu bar — Extras — Settings and
activate the field Display Technical Names.

A fourth option would be to display the details by choosing Menu Bar —
Extras — Technical details. For this, the corresponding menu entry would
first have to be selected with the mouse.

&Y 50 © 2008 SAP AG. All rights reserved. 2008



TADM10_1

Lesson: Navigation in General

Lesson Summary

You should now be able to:
. Log on to the system successfully
. List some variants of the SAP GUI

. Log off from the system successfully

Related Information

. For more information, see the following online documentation: Help — SAP
Library — Introduction to the SAP System.
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Lesson: Advanced Navigation in the SAP GUI

Lesson Overview

In this lesson you will learn about various ways of calling functions in SAP systems.
In addition, different selection options and help functions are introduced. Finally, you
will learn about how to work with list outputs.

Lesson Objectives
After completing this lesson, you will be able to:

. Use various methods to start SAP system functions
. Create a list of favorites

. Use the help functions

. Describe the standard menus System and Help.

Business Example

You want to know how functions can be started in the SAP system and what help
the system provides you with.

User Menu and SAP Menu

The SAP Access menu is automatically displayed after logging on; it represents

the standard access point to an SAP system for the SAP GUI for Windows. The
navigation bar in the left part of the screen contains a clear tree structure, consisting of
menu entries and favorites' entries. You can adjust the favorites' area in particular to
your needs. The entries of the SAP menus and the user menus can only be changed by
system administrators.
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Figure 20: Favorites list and user menu

The end user can switch from the role-based user menu to the SAP standard menu (if
the system settings allow this).

@ Hint: System administrators can use table USERS SSM to determine
whether or not users are allowed to switch between the SAP menu and
their user menus. If both menus are disallowed, then the user menu is still
displayed. The availability of the user or SAP menu does not affect a user's
authorizations. This means that a user can always call authorized functions
using a transaction code, independent of the menu structure.

The role-based user menu is created on the basis of the role(s) assigned to the user
and transferred to the front end. This means that it makes sense to keep roles as small
as possible because large roles could take a long time to transfer to the front end in
certain circumstances. If a user has several roles assigned, then some functions can be
repeated in different parts of the role-based user menu. If you do not want these to
appear twice, see SAP-Note 357693 - Redundancy avoidance in Easy Access (and the
other notes listed therein) for information on identifying and deleting duplicates, and
related questions.

@ Hint: As long as you have the appropriate authorization, you can also display
user menus other than the ones assigned to you in your user master record.
To do this, choose Other menu. Use Create role to start the role maintenance
transaction, PFCG.
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The user and SAP menus can be structured in a pretty complex way. It is then difficult
to remember the exact path for the transaction you are looking for. As long as the
transaction has not been copied into the favorite area, you can find it more easily
with special search transactions. The transactions SEARCH_SAP_MENU and
SEARCH_USER_MENU search the corresponding menus for the predefined text
pattern. The search result is prepared in a list view from which you can take the
navigation path. The transactions found cannot be started directly with a double-click.

Favorites Management

In addition to the area menu or SAP menu, the user is also provided with functions
in the favorites' area. Links to frequently used transactions, web links or files can
be stored in the favorites' area.

The favorites list thus contains references to SAP system functions or links to internet
content or to files on the end user's front-end computer. The favorites list, which

is initially empty, can be edited by each end user in accordance with his or her
preferences; you can only view your own favorites list. Since data on the favorites is
stored within the SAP system, each user might have different collections of favorites
in different systems.

Hint: Complete favorites menus, incl. the folder structures, can be easily
copied by uploading or downloading from one SAP system to another. The
downloaded favorites menus are stored temporarily on the front-end PC.

To improve the structuring, sort the favorites in own folders. You can edit favorites in
the SAP Easy Access screen using the menu entry Favorites.

The Favorites menu gives you the option of adding a function from the user (or SAP)
menu to your personal favorites list by selecting the function and choosing Favorites
— Add. Here, the menu path is also written with the text of the favorites entry to a
limited extent. If you have highlighted a menu entry using the mouse, you can copy
the selected node in the favorites' area by right-hand mouse click.

Alternatively, you can also drag the elements from the menu area using the mouse and
store them in the favorites' area (Drag&Drop). You can add URLSs or links to files to
your list of favorites by choosing Favorites — Add other objects. Click on the triangle
symbol to the left of the file symbol to expand or collapse the list of favorites.

Hint: To change the name of a transaction in Favorites, highlight the
corresponding favorites entry and select the menu path Favorites — Change.
You can change and save the text in the dialog box that opens.

EYY 54

© 2008 SAP AG. All rights reserved. 2008



TADM10_1 Lesson: Advanced Navigation in the SAP GUI

You can delete favorites' entries that you no longer need. In doing so, the link to the
corresponding function is deleted from your favorites' list. If you want to delete the
entire Favorites menu, highlight the entry Favorites and right-click to call up the
available context menu. Choose Delete all favorites.

Calling Up Functions
You have several options for navigating in an SAP system:
. Entering transaction codes in the OK Code field

. By choosing items from menus in the menu bar

. By choosing items from the favorites list or from the user or SAP menus

=4 C
Menu Edit Favorites Extras System Help

% ¢ Create Session i @@@@ @

End Session

P Easy Access - U Cc
OK code field Eorll o :
E] &%, Othermenu Senvices » late vole] [ Assign users H Documentation
Utilities(H; *
< A Favorites List o N
SM04 - User List et
Sepvices for Object
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" &) 5U53 - Evaluate AUthOZall oy Spool Requests
> [ 0- Useful Links to SAP Pag o
< {3 1- SAP Solutions
[@ URL- AP worldwige h_ ShortMessage
[@ URL- ireleasestrategy | Status...
[@) URL- SAP Netweaverf  Log off
[ 2- Navigation =
[ 3- System Kemel
[ 4- Software Development
[ 6- Communication and Integration Technologies
[ &- Software Lifecycle Management
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[ 8- More Hyperlinks Men u

SAP Easy Access and Favorites list ‘

Own Jobs

VYOV YY

Figure 21: Various navigation options

You can reach the menus in the menu bar by simply using the key combination
Alt+<#> (# corresponds to the underlined letter of the selected menu item) or Alt
and cursor navigation using the arrow keys on the keyboard.
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You can use the keyboard to get to the SAP Easy Access screen or the OK Code field
and call system functions from there.

Hint: Use the following keys to navigate using the keyboard:

. TAB moves from one field element to the next within a field group.

. Ctrl + TAB goes from one field group to the first element of the next
field group.

. Ctrl + / goes directly to the OK Code field.

You can find further shortcuts using Customizing of local layout (Alt+F12)—
SAP GUI Help.

When the OK Code field is active (also known as command field), you can use the
F1 key to display possible entries for this important field. The following entries are

possible:
(=) . /n to cancel the current transaction
o . /nXXXX to call transaction XXXX directly from another transaction. Without

the prefix you can only call XXXX from the SAP Easy Access screen.
. /o to display the overview of own sessions

. /oXXXX to call transaction XXXX in a new session directly from another
transaction

. /nend to end the logon session with a confirmation dialog box
. /nex to end the logon session without a confirmation dialog box

. /1 to delete the session you are currently using

lﬂ Note: The OK Code field is an exception in that choosing the F4 key does
not display the input help. The F4 key in the OK Code field lists the last
15 different entries in the OK Code field. This list is stored in the registry
on the front end and is valid for all sessions on the front end (regardless
of the system used).

Help Options

The SAP system provides you with various help options, which will be introduced
in the following section.
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F1 Help

You can use the F1 key to display an explanation of fields, menus, functions and
messages. The F1 help also displays technical information on the relevant field. There
you will find the parameter ID that you can use when setting user-specific default
values for input fields that are also linked to the parameter ID. You can also display
interesting information by, for example, calling the F1 help for the OK Code field.

Spool Control

OutputDevice LPO1

{voutoutimmediately . . .

N e Technical information
A N y 4

CET
CET

J
IE?Pen’ormanc ssistant (=] =]
Q| E|Z @@ 8
F1 help Tzl FEErTE

Print parameter 2
Indicates whether spool requests are printed immediately.
Select this field to print your spool requests immediately.

Do not choose this option if you want to retain spool requests in the
spool system until they are released for printing. To release these spool
requests, you choose System -»= Sexvices-> Quiput controlier.

Figure 22: The F1 help

You can also use other buttons in the Performance Assistant dialog box to display
information on the selected field. One of the most important pieces of information,
besides the link to the context-sensitive Application Help, is the link to the Technical
Information. Choose this to display detailed information, such as the parameter 1D
assigned to the field. You can use parameters to set defaults for frequently used
input fields; to do this, the parameters are stored with the desired values in the user
master record.

Note: You may need to activate the Performance Assistant first using the
menu Help — Settings — F1 Help.
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F4 Help

You can choose F4 to display possible input values. You can also call up the F4 help
for a field using the button immediately to the right of the selected field. If a field
contains a checkmark symbol, you can only proceed to the next step in that application
after entering a permitted value (required entry). You can use transaction or screen
variants, or Customizing to mark fields as mandatory or optional, hidden or filled with
hidden standard values.

Address Parameters
| [ Language (1) 41 Entries found =]
Start menu
Logon Language — >
Decimal Notation [vm[R[B[=]2]2]
Date format
AF Afrikaans [+]
AR Arabic ]
BG Bulgarian m
CA Catalan
F 4 h e I cs Czech
p DA Danish
DE German
EIS Greek
EN English |
ES Spanish
El} Estonian
Fl Finnish
FR French
HE Hebrew
HR Croatian
HU Hungarian
D Indonesian LI
18 Icelandic [4]
I Htalian ]
41 Entries found 1%

Figure 23: The F4 help

The F4 help displays a list of possible entries for a field. If there are a large number of
possible entries, a separate selection screen is displayed. If there is a long hit list, the
F4 help only displays as many entries as the user has specified on the /4 Help tab page
under Help — Settings. The default value for the maximum number of displayed hits
is 500. Take the time to familiarize yourself with the other settings you can make here.

@ Hint: Users can also create personal values lists. An S&D employee who
is only responsible for Munich, for example, only wants to see the Munich
clients and defines a corresponding personal value list. However, despite this,
the employee still has the option at all times of switching to the total view of
all customers or of updating or completely deleting the values list.
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SAP Library (Online Documentation)

The SAP Library is a useful aid to getting to know system functions. It allows you
to access the online documentation. The information stored here does not simply
describe how to use system functions, it also explains system architecture concepts,
gives examples of how you can configure various processes, and warns you about
possible user errors and their consequences. The online documentation also contains
several tips and tricks to help you carry out common tasks more easily and quickly.

A SAP Library - SAP Library - Microsoft Internet Explorer

File Edit View Favorites Tools Help i

SAP Library 3 tent elp on Helg Feedback
'a
=
Expand Al | | Close &l SAP Library @
Back | | Forward | | Synchronize SAP NetWeaver® 7.0 Support Package Stack 14 including Bl Content Add-On 3 SP 08, December 2007
@Copyright 2007 SAP AG. All rights reserved
-1 Qi sap Library
@Gemng Started — Using SAP Software SAP Library for SAP NetWeaver has the following structure:
9P s Netweaver Library o T = Expl
D copvriatt - -
[ AP - importart Disclaimers and Legsl Information @Getting Started - Using SAP Software Getting started with SAP software:
® Logon
®  Navigation

® Personalization
® Information about accessibility
Working with important tools and functions

Information about different types of help in
SAP systems

What's New in SAP NetWeaver 7.0 - Overview of the most important new features
Release Notes in SAP NetWeaver 7.0
@IT Scenarios at a Glance Introduction to the IT scenarios and scenario
variants
Overview of IT processes and process steps
@Power User's Guide Information about tools for special business
tasks
@Technology Consultant's Guide Overview of information about implementing
SAP NetWeaver:
&  Dlanninng the evetam landerana ;I

Figure 24: The SAP Library

@ Hint: You can also access the SAP Library on the Internet. Call the address
http://help.sap.com. You can access the full product documentation for
different releases here; a user-friendly full-text search by solution is also
available.

The System and Help Menus

The System and Help menus are always available with the same options on every
screen in an SAP system.
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The System menu allows you to access various system functions. This menu also
contains functions that you can only access using this menu (and not in any other
way). You can log off using System — Log off, and display useful information on
your system and the function you are currently using, such as the transaction code,
by choosing System — Status.
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Figure 25: The System and Help menus

You can use the Help menu to access the system documentation. You can also display
the Release Notes and configure the standard settings for your F4 Help. However, you
will mostly use the Help menu to navigate to the specific section of the documentation
relevant for your current work in the current context. The context-sensitive help is
also called Application Help. The tool for accessing the documentation as a whole is
the SAP Library.
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Exercise 3: Calling Functions

Exercise Objectives

After completing this exercise, you will be able to:

. Familiarize yourself with various ways of calling functions and navigating in the
system

Business Example

You want to call functions.

Task 1: Various Ways of Calling Up the User Overview
Who is currently logged on to the training system?

1. Call the transaction for displaying a list of users who are logged on. Select
from the SAP standard menu Tools — Administration — Monitor — System
Monitoring — User Overview.

2. Quit the user overview by using either the F3 key or the Back button in the
standard toolbar. Now enter sm04 in the command field on the SAP Easy Access
screen. This takes you directly to the user overview.

Task 2: Optional: Creating a Favorites Menu
Save often-used transactions in a favorites menu.

1.  Expand the SAP menu to the user overview: Tools — Administration — Monitor
— System Monitoring — User Overview. Highlight the transaction entry with
the mouse.

Then select Favorites — Addin the menu bar. The transaction is saved in the
favorites' area.

2. Add the following transactions to the Favorites menu without expanding the
SAP menu first:

RSPFPAR, SEARCH_SAP _MENU, SEARCH USER MENU
3. Can you distinguish between favorites' entries by the method used to insert them?

4.  Create a folder with the title Search Options in which you can store both search
transactions.

Continued on next page
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5.  Find out how often and where in the SAP menu the transaction for the user
overview is stored.

Transaction | Path in the SAP menu
SM04
SM04
SM04

Task 3: Optional: Using F1 and F4 Help
Use the technical information of the F1 help.

1.  Find out in which table of your SAP system the transaction codes are stored. To
do so, use the dialog input field for entering a start transaction, here: SAP Easy
Access Extras — Set start transaction.
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Solution 3: Calling Functions

Task 1: Various Ways of Calling Up the User Overview

Who is currently logged on to the training system?

1.

Call the transaction for displaying a list of users who are logged on. Select
from the SAP standard menu Tools — Administration — Monitor — System
Monitoring — User Overview.

a) See exercise for solution

Quit the user overview by using either the F3 key or the Back button in the
standard toolbar. Now enter sm04 in the command field on the SAP Easy Access
screen. This takes you directly to the user overview.

a)  For the solution, see the question.

Task 2: Optional: Creating a Favorites Menu

Save often-used transactions in a favorites menu.

1.

Expand the SAP menu to the user overview: Tools — Administration — Monitor
— System Monitoring — User Overview. Highlight the transaction entry with
the mouse.

Then select Favorites — Addin the menu bar. The transaction is saved in the
favorites' area.

a) See exercise text.

Hint: Alternatively, you can use Drag&Drop or the context menu
to copy transactions into the favorites' area. The context menu is
opened by a right mouse click.

Add the following transactions to the Favorites menu without expanding the
SAP menu first:
RSPFPAR, SEARCH_SAP _MENU, SEARCH USER MENU

a)  Then select Favorites — Insert transactionin the menu bar. Enter the
desired transaction in the dialog box and save the data. This process must
be executed for every transaction individually.

Continued on next page
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Can you distinguish between favorites' entries by the method used to insert them?

a)  Yes, when inserting with previous selection in the menu, a part of the path
information of the menu access is stored as a favorites text.

Create a folder with the title Search Options in which you can store both search
transactions.

a) Choose Favorites — Insert folder. Name the file Search Options.
Then, drag both search transactions (SEARCH_SAP_MENU,
SEARCH_USER_MENU) into the file using the mouse.

Find out how often and where in the SAP menu the transaction for the user
overview is stored.

Transaction | Path in the SAP menu

SM04

SM04

SM04

a)  Start the search transaction SEARCH_SAP MENU. In the dialog box,
enter SM04 and start the search. Transaction SM04 is stored a total of
three times in the SAP menu. In the same way, you could now search in
the user menu.

Transaction | Path in the SAP menu

SM04 Tools — Administration — Monitor — System Monitoring
— User Overview

SM04 Tools — Administration — Monitor — Performance —
Exceptions/User — Active User — Local User

SM04 Tools — CCMS — Control/Monitoring — Performance

— Exceptions/User — Active User — Local User

Continued on next page
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Task 3: Optional: Using F1 and F4 Help

Use the technical information of the F1 help.

1. Find out in which table of your SAP system the transaction codes are stored. To
do so, use the dialog input field for entering a start transaction, here: SAP Easy
Access Extras — Set start transaction.

a)  You can get this information by calling up the F1 help in the dialog box
to enter the start transaction. Then branch to the technical information.
The table is called TSTC.
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= Lesson Summary

You should now be able to:

. Use various methods to start SAP system functions
. Create a list of favorites

. Use the help functions

. Describe the standard menus System and Help.

Related Information

. Documentation: You can find extended help for SAP Easy Access under Help
— Application help.
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Lesson:

Appendix - Personalizing the User Interface

Lesson Overview

During this lesson, you will learn about various options for personalizing the
appearance of the SAP GUI.

Lesson Objectives
After completing this lesson, you will be able to:

. Use different personalization options in the SAP system

Business Example

The end user wants to personalize the way in which they access SAP screens.

Ways of Personalizing the SAP GUI

There are many different options available for personalizing the screen display,
some of which are described below. You can use Extras — Settings to change the
appearance of the initial screen of the SAP system, for example, by turning off the
graphics display on the right side of the screen, or by displaying technical names
(transaction codes) on the SAP Easy Access screen.

In the standard toolbar, use the button Customizing of local layout:

Using the Customizing of local layout pushbutton, you can manage the input history
by choosing Options... — Local data. 1f it is activated, the input history creates a
small database on the front end containing the last x entries made in input fields in
transactions. You can specify the value for “x”. These entries are offered as input help
in appropriately declared fields. The input history is updated after a certain delay. To
minimize this delay, choose Options — Local Data — History — Immediate.

The Options... also enable you to set the speed of quick info, and to display system
messages in dialog boxes (Options... — Messages ). Various other aids and settings
are available here, for instance, you can choose a color scheme for your GUI.

lﬂ Note: Under Local Layout, you can also choose New Design — General
to have the option of changing the font size in your SAP GUI window.
However, you will need to close the SAP Logon program, call it up and log on
to the system again before your changes to the settings take effect.
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Figure 26: Two Possible Personalization Options

You can set personal standard values using System — User Profile — Own Data. You
can choose between the tab pages Address, Fixed Values, and Parameters.

@ Hint: You can use parameters to enter default values in the fields that you use
most often. The prerequisite for you to be able to do this is that the input field
has been assigned a parameter ID. To find the parameter ID, select the input
field for which you want to define a default value and choose the F1 help,
followed by the Technical Information pushbutton. This calls up a dialog
box that displays the corresponding parameter ID under Field data (as long
as a parameter ID is assigned to the field). Enter this parameter ID XUS, in
the Parameters tab page in your user data, and assign a value to it, in this
case, your user name. The result of this is that all fields with XUS as their
parameter ID now have the value you entered as a default.
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The favorites list on the SAP Easy Access screen and the status bar display variants
provide additional personalization options.

Hint: Use the information displayed in the status bar on the bottom right
edge of the GUI window. There, you can, for example, always display the
transaction code of the transaction that is currently being executed.
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= Lesson Summary

You should now be able to:
. Use different personalization options in the SAP system
Related Information

. For more information, see the documentation, in the section “Introduction
to the SAP System”.
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Unit Summary

Unit Summary

You should now be able to:

Log on to the system successfully

List some variants of the SAP GUI

Log off from the system successfully

Use various methods to start SAP system functions
Create a list of favorites

Use the help functions

Describe the standard menus System and Help.

Use different personalization options in the SAP system
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= Test Your Knowledge

N

1. You can only work in one window (session) at a time in an SAP system.
Determine whether this statement is true or false.
o  True

O False

2. Which of the following statements accurately describe a client in an SAP system?
Choose the correct answer(s).
o A A client represents a completely independent business entity.
o B A client has its own database.
o C A client corresponds to a customer.
o D A client may represent an entire company.

3. The following strings are valid entries in the command field:
Choose the correct answer(s).
A /nend
/nex
?SM04
/nsm04
From SAP Easy Access: SM04
From SAP Easy Access: search sap menu

OO0OoOaQoao
mmgOw

4.  The following personalization options are available in the SAP GUI:
Choose the correct answer(s).
o A  Youcan change the font size in the SAP GUI within a certain range.

B You can display system messages in a dialog box.
o C  You can vary the size of input fields.
o D  You can deactivate the display of pictures in the SAP GUI
o E  Each user can integrate their own picture into the SAP Easy Access

screen.
o F  You can use your own personal input history on your front end.
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Answers

1. You can only work in one window (session) at a time in an SAP system.

Answer: False

Within one logon, it is possible to work in several windows (sessions) in parallel.

2. Which of the following statements accurately describe a client in an SAP system?

Answer: A, D

The data for all clients in an SAP system is stored within a single common
database. This data is nevertheless divided by client so that different companies
can be administered and controlled in different clients. A client is not a
“customer” within an SAP system.

3. The following strings are valid entries in the command field:

Answer: A, B, D, E, F

You can enter valid transaction codes directly on the SAP Easy Access screen.
If you are in another function, you need to enter /n in front of the transaction
code. /nend and /nex are two different logoff options. ?SM04 is not a
valid entry. search sap menu is a valid entry; it creates a search screen
for entries in the SAP menu.

4.  The following personalization options are available in the SAP GUI:

Answer: A,B,D, F

Numerous personalization options are available, using the Extras menu, the
Customizing of local layout pushbutton, and using the status bar and Help —
Settings.... The end user cannot, however, change the size of input fields. You
also cannot use the SAP GUI to display a screen of your choice on the SAP
Easy Access screen.
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Unit Overview

This unit provides a detailed insight into how the SAP system processes user requests.
You will learn about the different process types of the SAP NetWeaver Application
Server and how they work.

lﬂ Note: The following lessons have been formed from two different courses.
The advantage to this is that all of the knowledge required for this range of
topics is introduced, within the context of learning, in a training course for
consultants. Consequently, you can use synergies to facilitate understanding
among participants. This would not be possible if these topics were discussed
at a later time.

Unit Objectives

After completing this unit, you will be able to:

. Outline simple client/server configurations

. Name the processes of the SAP NetWeaver Application Server

. Define the term instance and recognize the characteristics of a central instance
. Understand how AS ABAP works

. List the AS ABAP processes and describe their purpose

. Describe how requests to AS ABAP are processed

. Use basic Java terminology

. Understand how AS Java works

. Name the AS Java processes and describe their purpose

. Describe how requests to AS Java are processed

. Explain the term Central Services of SAP NetWeaver AS Java

. Understand and use concepts such as Java instance, Java dispatcher, and server
. Name the most important managers of the SAP NetWeaver AS

. Name the most important services of the SAP NetWeaver AS
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Lesson: Principal Architecture of the SAP NetWeaver
Application Server

Lesson Overview

This lesson introduces the principal architecture of SAP systems. Based on simple
client/server configurations, the individual processes of the SAP NetWeaver
Application Server are introduced and the term instance is defined. We will also
explain the architecture of the different types of SAP NetWeaver Application Servers.

T Lesson Objectives
After completing this lesson, you will be able to:

. Outline simple client/server configurations
. Name the processes of the SAP NetWeaver Application Server
. Define the term instance and recognize the characteristics of a central instance

Business Example

In the course of implementing an SAP system, you need to establish the architecture of
SAP systems and how you are going to distribute the required SAP system processes
among the available hardware.

Introduction

SAP systems are used for mapping business processes or business applications. These
applications should be implemented independent of the hardware environment used
(operating system, database) to the greatest extent possible. To do so, SAP NetWeaver
provides two different runtime environments: an ABAP runtime environment (usage
type AS ABAP) and a Java runtime environment (usage type 4S Java).).

ABAP (Advanced Business Application Programming) is a programming language
developed by SAP. Many business applications of an SAP system are written in ABAP.
ABAP has been optimized for developing highly-scalable business applications.
Customers can use the ABAP Workbench for developing completely new applications
as well as enhancing and modifying SAP standard applications. In doing so, the entire,
mighty infrastructure of the AS ABAP can be used, which also supports the creation
of the most complex applications by large groups of developers. The Application
Server ABAP provides the runtime environment for programs written in ABAP.
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SAP not only provides a runtime environment for ABAP programs but also a runtime
environment for Java programs. AS Java is an application server according to the
Java 2 Enterprise Edition (J2EE) standard.

The Java programming language was first introduced by Sun Microsystems Inc.™ in
1995. Java is an object-oriented and platform-independent programming language
that has spread across many areas. The Java concept enables the development of a
large range of different application types - from classical applications to applets used
in websites to client/server applications.

Java 2 Platform Enterprise Edition (J2EE) is a vendor standard for a whole range
of software components that are primarily created in the Java programming language.
Sun uses the J2EE compatibility test to ensure that the specifications of Java 2
Enterprise Edition are reached.

The purpose of this specification is to provide a generally accepted framework for
using modular components to develop distributed, multi-level applications. With
the J2EE specification, Sun wants to ensure that conform Web applications run on
all J2EE compatible servers. According to the J2EE specification the application
logic is packaged in Enterprise JavaBeans (EJB). They represent Java program
components. A container implicitly provides the components with the services of
the runtime environment.

Client and Server: Terminology Definition

Before we discuss various client/server configurations in the context of SAP systems,
we first need to define the concepts client and server. There are basically two ways
of doing this.

In the hardware-oriented view, the term server means the central server in a network
that provides data, memory, and resources for the workstations (clients).

In the software-oriented view, client and server are both defined at the process level
(service). A service in this context is a service provided by a software component.
This software component can consist of a process or a group of processes (such as a
SAP Web Application Server) and is then called a server for that service. Software
components that use a service are called clients. At the same time, clients can also be
servers for other specific services.

The following graphic clarifies the two approaches to the definitions.
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Figure 27: Hardware-Oriented View and Software-Oriented View

In the context of SAP systems, the terms client and server are generally used as
defined in the software-oriented view.

Client/Server Configuration for SAP Systems

The following processes are often used for operating business application software:

. Presentation processes (for example, for displaying screens)

. Application processes (for example, for executing application programs)

. Database processes (for example, for managing and organizing database data)
When you are installing and configuring an SAP system, you need to decide how

you are going to distribute the required processes among the available hardware.
There are various ways of doing this, some of which are described in more detail
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below. Configurations are either single-tier or multi-tier, depending on the number
of hardware layers used (see the following graphic). The SAP ECC system is an
example of business application software.

. In single-tier configurations, all processing tasks (database, application and
presentation processes) are performed by one computer. This is classic
mainframe processing.

. Two-tier configurations are usually implemented using special presentation
servers that are responsible solely for formatting the graphical interface.

. In a three-tier configuration, each layer runs on its own hosts. Many different
application servers can simultaneously work with the data of a database server.

Layer Two-tier Three-tier Multi-tier
; Web
Presentation processes bial=s

Internet . |
| | | |
1 1
Application processes T’ff‘i‘? I | : ! I
| | |
Database processes | |

Figure 28: Simple Client/Server Configurations

Single-tier configurations are generally used for tests and demonstrations (for
example, an SAP system on a laptop). If many users want to work on a system
configured in this way, then the extra hardware costs for each additional user become
greater than the costs associated with implementing additional hardware levels (for
example, moving the presentation processes to other hosts).

The two-tier configuration with distributed presentation processes (as shown in the
previous graphic) can maintain good performance for a significantly higher number of
users, without substantially increasing the hardware costs. The load resulting from
the presentation processes is distributed to the various front-end computers and so
does not influence the performance of the database host.
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However, if the number of users exceeds a certain upper limit, the central host, on
which both application and database processes run, risks becoming a bottleneck. To
prevent this, you can improve the performance of the SAP system by distributing

the application-layer processes to several hosts. Another advantage of adding a
hardware layer specifically for application processes is that it facilitates scalability.

If the number of SAP users in a system increases over time, negatively affecting
system performance, then this problem can, in most cases, be solved simply by adding
another host for application processes.

An alternative two-tier configuration is to install powerful desktop systems and

to use these for presentation and applications (two-tier client/server). These
configurations are especially suited to applications with high processor demands (for
example, simulations or for software developers), but are not implemented in the
SAP environment, other than for test purposes, due to the additional administration
required.

In the SAP Business Suite environment, more complex client/server configurations
consisting of more than three tiers are both theoretically possible and used in practice.
An additional level could be a web server, for example.

The Instance

An instance is an administrative unit that combines SAP system components
providing one or more services. The services provided by an instance are started or
stopped together. You use a common instance profile to set parameters of all the
components of an instance. Each instance has its own buffer areas. An instance runs
on one physical computer, but there can be multiple instances on one computer. An
instance is identified by the system ID (SID) and the instance number.

Hint: The terms (SAP) instance and Application Server are often used
synonymously.
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Figure 29: Instances of an SAP System (Example)

When you install an SAP system, you already have the option of separating the
processes at application level from those at database level. This means that the
database for an SAP system can be installed and operated on a separate physical
computer, separated from the instances of the SAP system. There is exactly one
database for each SAP system. The database usually has the same system ID (DB
ID) as the SAP system.

The central instance of the SAP system is distinguished by the fact that it offers
services that no other instance of the system offers. For the AS ABAP, these are the
Message Server and the Enqueue work process (see below). For the AS Java you can
recognize the central instance by the Software Deployment Manager (SDM).

The central services instance provides central services of the AS Java, the Message
Service and the Enqueue Service (see below). For the AS ABAP, these services can
also be moved to the ABAP central services instance for high availability reasons.
These AS ABAP systems therefore no longer have a central instance.

All other instances of the system are typically called dialog instances.

If the central instance and the database (and for the AS Java also the central services
instance) are installed on the same computer, this is referred to as a central system.
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Processes of the SAP NetWeaver Application Server

The SAP runtime system consists of a large number of parallel processes that work
together. Here, you can distinguish between the runtime environment for ABAP (AS
ABAP) and the runtime environment for Java (AS Java) .

AS ABAP Processes

N

Figure 30: AS ABAP Processes
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In the AS ABAP, these processes on every application server include the dispatcher
as well as a number of work processes depending on the hardware resources:

L]

The dispatcher distributes the requests to the work processes.

Dialog work processes fulfill all requests for the execution of dialog steps
triggered by an active user. Every dispatcher requires at least two dialog work
processes.

Spool work processes pass sequential data flows on to printers. At least one
spool work process is required for each SAP system. It is possible to configure
more than one spool work process for each dispatcher.

Update work processes execute update requests. Similarly to spool work
processes, you need at least one update work process per SAP system, and you
can configure more than one per dispatcher.

Background work processes execute programs that run without interacting with
the user. You need at least two background work processes for each SAP system.
You can configure more than one background work process for each dispatcher.

The enqueue work process administers the lock table in the shared memory. The
lock table contains the logical database locks of the ABAP runtime environment
of the SAP system. Only one enqueue work process is needed for each system.

To summarize, the dispatcher of an ABAP instance manages different types of work
processes: dialog, update, background, enqueue and spool work processes. These
work processes work on different tasks when executing the business procedures in the
SAP system.

The administrator of an SAP system can use profile parameters to configure the
number of different work processes.
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In addition to the work processes, the ABAP runtime system provides additional
services (these are not work processes) for internal and external communication:

. The Message Server (MS) handles communication between the distributed
dispatchers within the AS ABAP, thereby enabling scalability of several parallel
application servers. The message server is configured only once per SAP system.

. The gateway reader (GW) enables communication between SAP systems,
or between SAP systems and external application systems. There is one per
dispatcher.

. The Internet Communication Manager (ICM) enables the communication
with the SAP system using web protocols such as HTTP. The ICM receives
requests from the client and forwards them to the SAP system for processing. In
an ABAP+Java system (see below), it recognizes whether the request is a call
for the AS ABAP or the AS Java and forwards the request accordingly. It can
also direct HTTP requests from an SAP system to a Web server and send the
response back to the SAP system. You can configure a maximum of one ICM
process per application server (software-based view).

AS Java Processes

O Java Message Java Enqueue Software
— Service Service Deployment
ES Manager
MS > S SDM
: e =4sapg
E 2 sond

Java Dispatcher
Server Process S

\

4 ==

Figure 31: AS Java Processes
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The following processes exist in AS Java:

. The dispatcher distributes incoming requests to the server processes.

. The server process executes the Java applications. Every server process is
multi-threaded and can thus process a large number of requests in parallel (in
contrast to the ABAP work processes). For each dispatcher there is at least one
server processes and there can be up to 16 server processes.

. The Java message service manages a list of Java dispatchers and server
processes. It is responsible for the communication within the Java runtime
environment.

. The Java enqueue service manages logical locks that are set by the executed
Java application program in a server process.

. The Software Deployment Manager (SDM) is the standard tool used to install
Java software components on the SAP Web AS Java.

Types of SAP NetWeaver AS

Depending on the application or product used, different types of application server
are installed.
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Figure 32: Possible Types of SAP NetWeaver AS

. AS ABAP system: Complete infrastructure in which ABAP-based applications

can be developed and used.

. AS Java system: Complete infrastructure for developing and using J2EE-based
applications.

. AS ABAP+Java system: Complete infrastructure in which ABAP-based and

J2EE-based applications can be developed and used. Such a system should
only be installed if explicitly required by the application. For example, SAP

NetWeaver PI 7.0 or SAP Solution Manager 4.0

One of the main characteristics of the SAP NetWeaver AS is that ABAP tables,

programs and application data is stored in the ABAP schema of the database while

Java data is stored in the Java schema. Here, the ABAP runtime environment
can access the ABAP schema of the database, and the Java runtime environment
can access the Java schema. In the ABAP+Java system, the different runtime

environments communicate directly via the SAP Java Connector (JCo).
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AS ABAP Architecture

In AS ABAP, the central instance is distinguished by the fact that the message server
and the enqueue work process run there. All other instances of the system are usually
called dialog instances. Alternatively, the instances are also named after the services

provided.

The services that an application server can provide are determined by the type of work
processes it has. An application server can then take on several roles, for example, as
a dialog server and simultaneously as an update server, if it provides several dialog
work processes and at least one update work process.

lﬂ Note: An overview of the AS ABAP instances is available in SM51 (in
SAP Easy Access under Tools — Administration — Monitor — System
Monitoring— Servers.

You can use the transaction SM50 to display an overview of the work
processes on the instance that you are logged on to; you can also display
this overview by choosing Tools — Administration — Monitor — System
Monitoring — Process Overview on the SAP Easy Access screen.

Web Web

SAP GUI SAP GUI
browser browser
4 3
Central instance | Dialog instance |
ABAP
GW ICM MS ICM GW
\\
\ SN y
ABAP dispatcher ABAP dispatcher
D D v E B S D D Vv B B S

Figure 33: AS ABAP Architecture

The ABAP message server provides the AS ABAP with a central message service for
internal communication (for example, for starting updates, requesting and removing
locks, triggering background requests). The message server also provides information
on which instances of the system are currently available.
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The ABAP dispatchers of the individual application servers communicate via the
ABAP message server, which is installed exactly once per SAP system.

When you log on to the AS ABAP using the SAP GUI for Windows or the SAP GUI
for Java using logon groups, the message server performs a load distribution of users
to the available instances. This load distribution, which takes place during the logon
procedure, is also known as logon load balancing. After the load distribution by the
message server, the SAP GUI communicates directly with the dispatcher. The user
remains logged on to this instance until he logs off again.

lﬂ Note: An overview of users who are logged on the the instance to which
you are also logged on, is available using transaction SM04 (Tools—
Administration — Monitor — System Monitoring— User Overview).

You can see to which instance you are logged on under System — Status.

If you are accessing the AB ABAP via web protocols such as HTTP using the browser,
the Internet Communication Manager (ICM) receives the request. This forwards the
request to the dispatcher of its instance.

Communication from other SAP systems via Remote Function Call (RFC) is accepted
by the Gateway Reader (GW).

AS Java Architecture

In AS Java, the central instance is distinguished by the fact that the Software
Deployment Manager (SDM) runs there. The central services Message Service (MS)
and Enqueue Service (ES) run in the central services instance (CS instance). All other
instances of the system are usually called dialog instances.

Note: The entirety of the Java environment (all processes and the database
scheme) is also referred to a Java cluster, and the individual processes
(dispatcher and server) as nodes of the Java cluster.

You can get an overview of started Java processes (Java dispatcher and
Java server processes as well as SDM) via the system information of
the Java runtime environment ((http://<Hostname>:<Java-Dispatcher-
HTTP-Port of the Instance>/sap/monitoring/SystemInfo, for example
http://twdf1234.wdf.sap.corp:50000 — System Information)
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Figure 34: AS Java Architecture

Analogous to the AS ABAP, the message service of the AS Java provides a central
message service for internal communication. The Java message service also provides
the information which instances and nodes of the AS Java are available. Each node of
the Java cluster can communicate directly with the message service.

In the AS Java, the enqueue service holds logical locks. Each node of the Java cluster
can communicate directly with the enqueue service.

When the AS Java is accessed using a browser, the Java dispatcher receives requests,
which are then processed by the server processes.

AS ABAP+Java Architecture

For the AS ABAP+Java (meaning ABAP and Java processes in the same SAP system,
under the same system ID), the same architectural principles apply as for separate AS
ABAP and AS Java systems. However, there are some particularities because both
runtime environments are integrated with each other in this case.

Note: The AS ABAP+Java is often called “add-in installation” because it is
possible to install an AS ABAP first and then supplement it with the AS
Java at a later point in time.
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Figure 35: AS ABAP+Java Architecture

The central instance of an AS ABAP+Java system can be recognized by the following
processes: ABAP-MS, enqueue work process and SDM. The central services of the
Java runtime environment (Java-MS, Java-ES) are also provided in the Java central
services instance here. All other instances are usually called dialog instances.

Since both runtime environments are capable of answering requests via web protocols,
the Internet Communication Manager must now decide whether the request is
addressed to the ABAP or the Java runtime environment. It decides this by means

of the URL of the request. In case of a request to the ABAP runtime environment,
for example, the call of an ABAP web dynpro, the ICM forwards the request to the
ABAP dispatcher and the work processes respond to the request. If the request is a
request for the Java runtime environment, for example, the call of a Java Server Page
(JSP), the ICM forwards the request to the Java dispatcher and one of the server
processes responds to the request.

In an AS ABAP+Java system, data is also kept in separate database schemas (but

in the same database installation). That is, work processes can only access ABAP
data and server processes can only access Java data. In the data exchange, both
runtime environments then communicate using the SAP Java Connector (JCo). This
communication is necessary, for example, if billing data that is stored in the ABAP
data schema is supposed to be displayed in a Java user interface.
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The SAP JCo is integrated into the AS Java and is also used when an AS Java system
has to communicate with a remote AS ABAP system.
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Exercise 4: Structure of an Instance

Exercise Objectives

After completing this exercise, you will be able to:
. Determine the number of instances of which the SAP system consists
. Find out how many work processes are running and which processes these are

. Find out which AS Java processes are running

Business Example

As the system administrator, you need to have an overview of the instances and
processes of your SAP system.

Task: Overview of the Instances Configured on the
Training System

Determine the number of instances of which your SAP system consists. Start in AS
ABAP.

1.  Which instance are you currently working with?

2. Which (AS ABAP) instances does your system have? Which services are offered
there? What is the central instance of the system?

3. Which AS Java instances does your system have? Which work processes are
running there?

4.  About which instance and which processes have you not seen any information
so far?
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Solution 4: Structure of an Instance

Task: Overview of the Instances Configured on the
Training System

Determine the number of instances of which your SAP system consists. Start in AS
ABAP.

1.

Which instance are you currently working with?

a)

b)
c)

Log on to the SAP system using the SAP GUI for Windows. Your
instructor will supply you with user name and password.

Choose System — Status from the menu bar.

The name of the instance to which you are logged on is available in
the Server Name field and has the following structure: <computer
name> <SID> <instance number>.

Which (AS ABAP) instances does your system have? Which services are offered
there? What is the central instance of the system?

a)

b)

c)

Call up transaction SM51 (Tools— Administration — Monitor — System
Monitoring— Servers).

You will see a list of all started AS ABAP instances with the services
offered there.

The instance in which the enqueue work process is configured, is the
central instance. In transaction SM51, you can recognize this instance
by the type enqueue.

Which AS Java instances does your system have? Which work processes are
running there?

a)
b)

Start a web browser.

Call the home page of the AS Java of your SAP system. You reach
the homepage at http://<host name>:<port-number>, for example
http://twdf1234.wdf.sap.corp:50000. Your instructor will provide you
with the precise information.

On the AS Java homepage, call up the System Information link.

Log on with the user and password provided by the instructor.

You see information about the AS Java instances and processes.

Continued on next page
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4. About which instance and which processes have you not seen any information
so far?

a) Information about the Java central services instance, including Java-MS
and Java-ES, is not available using the above-mentioned tools.

b) The ABAP-MS and the gateway are not listed in transaction SM51.
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= Lesson Summary

N

You should now be able to:

. Outline simple client/server configurations

. Name the processes of the SAP NetWeaver Application Server

. Define the term instance and recognize the characteristics of a central instance
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Lesson: AS ABAP Processes

Lesson Overview

This lesson discusses how the SAP NetWeaver Application Server ABAP (AS ABAP)
works. The processes are introduced and it is is explained how they work.

S Lesson Objectives
=l )
After completing this lesson, you will be able to:

. Understand how AS ABAP works
. List the AS ABAP processes and describe their purpose
. Describe how requests to AS ABAP are processed

Business Example

Your company has decided to implement SAP ERP. The business core functions such
as accounting in SAP ERP are processed by the ABAP runtime environment. For

the employees in the different, rather technical departments (development, systems
administration, work preparation, security and so on) it is therefore important that they
understand how AS ABAP works in more detail.

Processing of Requests in AS ABAP

The users can log on to the SAP system using either the SAP GUI or a Web client
(browser). When logging on via the SAP GUI, user requests are processed by the
ABAP runtime environment, when logging on via a browser, processing can be done
by the ABAP or the JAVA runtime environment, depending on the request.

Processing Requests by the SAP GUI

Users logon via the (ABAP) message server (load balancing) or they logon directly on
the ABAP dispatcher, the work processes execute the user requests.

The processing of a user request in AS ABAP, as outlined in the graphic, involves
different processes on all three layers (presentation, application and database layer):
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Figure 36: Processing a User Request

The screen entries of a user are accepted by the SAP presentation program SAP
GUI (SAP Graphical User Interface), converted to an internal format and forwarded
to AS ABAP.

The (ABAP) dispatcher is the central process of AS ABAP. It manages the resources
for the applications written in ABAP in coordination with the respective operating
system. The main tasks of the ABAP dispatcher include the distribution of the
requests to “its” work processes, the integration of the presentation layer and the
organization of communication transactions.

The dispatcher first saves the processing requests in request queues and then processes
them according to the “first in, first out” principle.

The ABAP dispatcher distributes the requests one after the other to the available
work processes. Data is actually processed in the work process, whereby the user
who created the request using the SAP GUI is not always assigned the same work
process. There is no fixed assignment of work processes to users. To process user
requests it is often necessary to read data from the ABAP schema of the database
or to write to it. For this, every work process is connected directly to the ABAP
schema of the database.
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Once the process is complete, the result from the work process is sent via dispatcher
back to the SAP GUI. The SAP GUI interprets this data and generates the output
screen for the user.

The buffers help to speed up processing of user requests. Data that is often read

but seldom changed (for example, programs or Customizing data such as clients,
currencies or company codes) can be kept as a copy of the database content in the
shared memory of the application server. This means that the data does not have to be
read from the database every time it is needed, but can be called very quickly from the
buffer. Each instance has its own buffers.

SAP GUI
4 LAN / WAN network
—
, v
qu'iil‘ff ABAP dispatcher
/ / /
,7—/ /
[ Work process 1 Work process n—
s Screen
E processor
g ABAP Task
= interpreter handler e
=
E Database
£ interface
AccessesI Rom‘ Roll in
Application buffer Roll area &
Factory calendar Shared
. Screens memory
ABAP ABAP programs User context
Tables

Dictionary objects...

Figure 37: Process Flow for Requests

Work processes execute the process logic of application programs. In addition to
internal memory, a work process has a task handler that coordinates the actions within
a work process, software processors and a database interface. The dynpro processor
executes the screen flow logic of the application program, calls processing logic
modules, and transfers field content to the processing logic. The actual processing
logic of ABAP application programs is executed by the ABAP interpreter. The
screen processor tells the ABAP processor which subprogram needs to be executed,
depending on the processing status of the screen flow logic.
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The dialog work process selected by the dispatcher, performs a roll-in of the user
context first. That is, the data that contains the current processing status of a running
program as well as data that characterizes the user is made known to the work process.
The work process then processes the user request, which may involve, for example,
requesting data from the database or from the buffers in the shared memory. Once the
dialog work process has processed the dialog step, the work process returns the result,
rolls the user context back out to the shared memory, and is now available again

for a new user request from the request queue. The result is transferred to the SAP
GUI and the user sees the new screen.

Database Interface of AS ABAP

Relational Database Management Systems (RDBMS) are generally used to manage
large sets of data. An RDBMS saves data and relationships between data in the form
of two-dimensional tables. These are known for their logical simplicity. Data, tables,
and table relationships are defined at database level in the database catalog (the data
dictionary) of the RDBMS.

Within the SAP programming language ABAP, you can use ABAP Open SQL (SQL =
Structured Query Language, database query language) to access the application data
in the database, regardless of the RDBMS used. The database interface, which is part
of every work process of AS ABAP, translates Open SQL statements from ABAP into
the corresponding SQL statements for the specific database used (Native SQL). This
allows ABAP programs to be database-independent.

Note: ABAP Open SQL is a database query language based on the (ISO) SQL
standard that also contains enhancements that are not included in the standard.

When interpreting Open SQL statements, the SAP database interface checks the
syntax of these statements and ensures the optimal utilization of the local SAP buffers
in the shared memory of the application server. Data that is frequently required by
the applications is stored in these buffers so that the system does not have to access
the database server to read this data. In particular, all technical data, such as ABAP
programs, screens, and ABAP Dictionary information, as well as a number of business
administration parameters, usually remain unchanged in an operational system and
are therefore ideally suited to buffering.
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Q_E Application Level Database Level
ABAP DB Local Database
interpreter interface buffer
Data
SELECT *
FROM ... OPEN SQL Native SQL
Data DB data

el [ NatesaL _______~
SELECT ... ‘
END EXEC.

Furthermore, native SQL commands can be used directly in ABAP, that is, without
using the local buffers and without the database interface interpreting the commands.
You can do this by including the commands in an EXEC SQL. - END EXEC. bracket
in the ABAP program. The ABAP Interpreter does not check the syntax of any
commands within this bracket. If you use native SQL, you can no longer maintain the
platform independence of the affected programs.

Figure 38: Database Query Flow

Processing Dialog Requests

The execution of dialog requests is characterized by the following :

== . A program dialog step is assigned to one specific dialog work process during
.E execution.

. The individual dialog steps for a program consisting of several screens can be
executed by different dialog work processes during program runtime. This is
called work process multiplexing.

. A dialog work process sequentially processes dialog steps for various users
and programs.

This is illustrated by the following figure.
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SAP application programs differentiate between user interaction and processing
logic. The user actions are technically realized using screens, also called dynpros
(from dynamic programs), which consist of a screen image and the underlying flow
logic. The dynpro processor of the work process executes the screen flow logic of
the application program, calls processing logic modules, and transfers field content
to the processing logic. The screen flow logic itself is further divided into PBO
(Process Before Output), which is processed before the screen image is sent, and PAI
(Process After Input), which is processed after a user interaction on the screen. The
PAI part of a dialog step logically belongs to the preceding screen image, while the
PBO part logically belongs to the subsequent screen image. The actual processing
logic of ABAP programs is executed by the ABAP interpreter. The screen processor
tells the ABAP processor which subprogram needs to be executed, depending on the
processing status of the screen flow logic.

Figure 39: Dialog Work Process Multiplexing

If, during a dialog step, data needs to be exchanged with the database or the buffers,
then this exchange takes place through the database interface, which enables access to
database tables, ABAP programs or the ABAP Dictionary among other things.
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Transactional Processing in AS ABAP
The Term Transaction

Transactions are processing units, that functionally belong together. They have four
principal characteristics. The initial letters of these characteristics together form the
acronym ACID .

. Atomic

. Consistent
. Isolated
. Durable

Atomic means that a transaction is either fully successful or does not have any
effects at all. If a transaction-oriented system goes down, you need to ensure that
inconsistent, partial results are not stored.

Consistent means that the system status changes from one that is accurate and
consistent in business terms to another that is also accurate and consistent in business
terms.

Isolated means that the changes made within a transaction can only be seen by
other transactions, even those that run simultaneously, after the final confirmation
(“Commit”).

The results of a transaction are durable because after the final confirmation they
are stored permanently in the database.

Database Transactions and ABAP Transactions

Every work process is connected to a specific communication partner at database
level for the duration of an SAP instance's runtime. Work processes cannot exchange
communication partners at runtime. This is why a work process can only make
changes to the database within one database transaction.

A database transaction is, in accordance with the ACID principle, a non-divisible
sequence of database operations, at the beginning and end of which the dataset on the
database must be consistent. The beginning and end of a database transaction are
defined by a commit command (“database commit”) to the database system. During
a database transaction (between two commit commands), the database system itself
ensures that the dataset is consistent. The database system itself takes on the task of
restoring the dataset to its previous state after a transaction has terminated with an
error (“rollback™).
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Business transactions are processing units grouped to provide a specific function;
these processing units execute changes to the database that are consistent and make
sense in business terms. Typical examples are credit and debit updates, which only
make sense together, or creating an order and reserving the relevant materials.
Correspondingly, an AS ABAP transaction is defined as a non-divisible business
process that must either be executed completely or not at all. AS ABAP transactions
are implemented as sequences of logically related dialog steps that are consistent in
business terms. Every user dialog step is represented by one screen image.
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Figure 40: Relationship between database transactions and SAP transactions

SAP transactions are not necessarily executed within one single dialog work process.
Within a transaction that changes data on the database, the user requests database
changes using the displayed individual screens. Once the transaction is complete, the
changes must result in a consistent database status. The individual dialog steps can be
processed by different work processes (work process multiplexing), and each work
process sequentially handles dialog steps for unrelated applications. Applications
whose dialog steps are executed by the same work process one after the other
cannot run within the same database transaction if they are not related to each other.
Therefore, a work process must start a new database transaction for each dialog step.

The relationship between database transactions and SAP transactions is illustrated in
the graphic “Relationship between database transactions and SAP transactions”.
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Lock Management

To ensure data consistency within an SAP system, you must ensure that data records
cannot be accessed and changed by more than one user at any one time. To do this,
the SAP system has its own lock management concept.

From a database perspective, every dialog step forms a physical and logical unit:

the database transaction.. The database lock administration can only coordinate
this type of database transaction. From an SAP point of view, however, this is not
sufficient, because SAP transactions, which are formed from a sequence of logically
related work steps that are consistent in business terms, are generally made up

of several dialog steps. SAP systems need to have their own lock management.
This is implemented using the enqueue work process. This also ensures that the
platform-independence of the lock management is maintained.

The SAP lock concept works on the principle that SAP programs make lock entries
for data records to be processed in a lock table. Lock entries can only be made if none
already exist for the table entries to be locked.

The enqueue work process manages the logical lock of the SAP transactions in the
lock table. The lock table is located in the main memory of the instance with the
enqueue work process.

Note: The instance whose main memory contains the lock table is also known
as the enqueue server.
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Figure 41: Lock Management in AS ABAP

If a user wants change access to data, the executing dialog work process requests a
lock (to do so, the application developer must program this request explicitly).

If a dialog request is processed on the enqueue server, the dialog work process can
access the lock table directly. It now checks whether a new lock can be generated; that
is, whether there is a collision with locks that have already been set. If a lock can be
set, the dialog work process creates it and the user (lock owner) is given the lock key.
The lock key is kept in the user context in the shared memory.

If the dialog work process that processes the user request and the enqueue work
process are not running on the same instance, these two work processes communicate
through the message server. In this case, the lock request is forwarded from the
dialog work process to the enqueue work process via the dispatchers and the message
server. The enqueue work process now checks whether a lock can be set. If this is
possible, the lock is set by the enqueue work process and the lock key transferred to
the requesting dialog work process via dispatcher and message server.

When the lock is requested, the system checks whether the requested lock conflicts
with existing entries in the lock table. If the lock table already contains corresponding
entries, the lock request is refused. The application program can then inform the user
that the requested operation cannot currently be executed.
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The application developer can choose between different lock modes:

. Write locks (lock mode Exclusive); the lock data can be edited only by one user.
The requests for another write lock and another read lock are rejected. A write
lock protects the locked objects against all types of other transactions. Only the
same lock owner can set the lock again (cumulate).

. Read locks (lock mode Shared); several users can have read access to the locked
data at the same time. The requests for additional read locks are accepted, even
if they are from other users. A write lock is rejected.

. Enhanced write locks (lock mode eXclusive noncumulative); while write locks
can be successively requested and released by the same transaction, an enhanced
write lock can only be requested once, even by the same transaction. All other
requests for locks are rejected.

. Optimistic locks (lock mode Optimistic); optimistic locks respond like read lock
at first and can be changed to write locks. An optimistic lock is set if the user
displays the data in change mode. Optimistic locks on the same object do not
collide. If the user wants to save the (changed) data, the optimistic lock must be
changed to a write lock (mode E). (This fails if someone set a non-optimistic
lock on the object before.) Other optimistic locks on the object are deleted in
the process.

Locks set by an application program are either released by the application program
itself or by the update program once the database has been changed. Locks that have
been passed on to an update work process in this way are also written to a file at
operating system level and can therefore be restored if the enqueue server goes down.

Transaction SM12 (Tools — Administration — Monitor — Lock Entries) displays the
locks that are currently set. If a lock has already been inherited to the update process,
the backup flag has also been set. Such a lock will also be included in the lock table
again after restarting the enqueue server.

There are basically two ways of deleting locks held by users:

. Ending the user session in the user overview (transaction SM04 or Tools —
Administration — Monitor — System Monitoring — User Overview)

. Manually deleting the lock entries in SM12

The first method (ending the user session) also results in the original lock owner
leaving the transaction and thereby releasing all locks held; the second method
(manually deleting using SM12) merely deletes the lock entry from the lock table. This
theoretically enables several users to change the same data records simultaneously.
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A Caution: Before deleting locks, the system administrator must first check -
susing transaction SM04 - whether the user who owns the lock is still logged
on to the system. You should only delete lock entries with transaction SM12
if the lock owner is no longer logged on to the system but still owns the lock
(for example, if the connection between SAP GUI and the SAP system has
been broken because the user has switched off his or her front-end computer
without logging off from the system).

Standalone Enqueue Server /| ABAP Central Services

For reasons of high availability, the enqueue work process together with the ABAP
message server can also be detached from the central instance and installed as an
ABAP central services instance (ASCS). For more details, please refer to the SAP
NetWeaver Library: SAP NetWeaver by Key Capability— Application Platform by
Key Capability — ABAP Technology — Client/Server Technology — The SAP Lock
Concept (BC-CST-EQ) — Standalone Enqueue Server

Update

In the SAP system, a business process is mapped using an SAP transaction that can
contain several screen changes (for example, the creation of an order). Data changes
effected by this process are supposed to be executed completely or not at all in the
database. If the operation is terminated during the transaction or an error occurs, the
transaction is not supposed to make any database changes at all. The SAP update
system, which is described below, takes care of this.

The update system also offers increased security, performance and restorability in the
execution of database changes.
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The updating system is a technology which allows SAP transactions to off-load
time-intensive database changes. These are then carried out asynchronously in
special update work processes. It also circumvents the roll-back problems caused
by the difference in the conception of the logical unit of work (LUW) in an SAP
transaction and in the database.

Figure 42: The Principle of Asynchronous Updates

If, during a dialog work process, data temporarily stored for processing is passed to an
update work process for further processing, the dialog work process does not wait for
the update request to be completed: the update is asynchronous (not simultaneous).
The asynchronous update process is illustrated in the graphic “The Principle of
Asynchronous Updates”.

The dialog part is completed with the ABAP command COMMIT WORK; the update
part of the transaction starts: the update server transfers the update request to an
update work process. Here, each dialog step corresponds to a database transaction
(which is executed either completely or not at all in the database and there completed
with a COMMIT command). The update part of the SAP transaction is executed in a
database transaction. It is only then that the data is copied to the application tables.
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Figure 43: The Asynchronous Update Process

If users want to change a data record in an SAP transaction, they call the corresponding
transaction in the dialog, make the appropriate entries on the screens and then initiate
the update process by saving the data. This process triggers the following steps:

1.

The program locks the data record for other users. The program does this by
addressing the enqueue work process (using the message server if appropriate).
The enqueue work process makes the relevant entry in the lock table or (if
another user has already locked the data) informs the user that the data record
cannot currently be changed.

If the enqueue work process succeeded in writing the lock entry to the lock table,
it passes the lock key it created to the user, the program reads the record to be
changed from the database and the user can change the record on the screen
image of the SAP transaction.

In the active dialog work process, the program calls a function module using
CALL FUNCTION ... IN UPDATE TASK and writes the change request to
database update tables. These are also called VB* tables, because their names
begin with “VB”. They act as temporary memory and store the data to be
changed until it can be collected and written to the application tables in the
database (in a single database transaction).
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4.  Atthe end of the dialog part of the transaction (for example, when the user saves
the data — possibly after completing other dialog steps), the program initiates
the close of the transaction with the COMMIT WORK statement. The work
process that is handling the active dialog step completes the update header and
triggers an update work process.

5. Based on the information (key of the update order, lock key) transferred from the
dialog work process, the update work process reads the log records that belong
to this SAP transaction from the VB* tables.

6.  The update work process transfers the changes marked and collected in the VB*
tables to the database as a change request and evaluates the database response.
If the changes were successfully written to the target tables, the update work
process triggers a database commit after the last change to the database and
deletes the entries from the VB* tables. If an error occurs, the update work
process triggers a database rollback, leaves the log records in the VB* tables
and marks them as defective.

7.  The lock entries in the lock table are reset.

lﬂ Note: The application developer decides whether and how to use
asynchronous updates while programming the transaction. Besides the
asynchronous update, there are some other update techniques (for example,
synchronous or local).

To increase performance further, application developers can configure
different types of updates:

. time-critical, primary V1 updates. They are relevant to objects that
have a controlling function in the SAP system, such as a change to the
material stock or an order creation.

. non-time-critical, secondary V2 updates that depend on the V1 updates.
These are, for example, purely statistical updates such as the calculation
of results.

. non-time-critical updates that are collected and processed at a later point
in time (collective run).

The V1 modules for an SAP transaction are processed sequentially in a
single update work process. If your SAP system has a work process for V2
updates (type UP2), then V2 modules will only be updated there. Once it has
successfully completed processing, the V1 update work process releases the
relevant locks again. This means that the “normal” update work processes
are available again more quickly for time-critical V1 updates, and that the
relevant lock entries are deleted sooner. If you have not configured any V2
update work processes, then the V1 work process handles all updates.
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In the collective run, the modules are not updated automatically but only
when a special report (report RSM13005) triggers the update. All calls of the
function modules are then collected, aggregated and updated at once. In doing
so they are handled like V2 update modules.

If an error occurs during an update, then processing of the active update component
terminates. Users can be notified automatically by express mail when an update
terminates.

If a dialog work process terminates whilst writing data to the VB* tables, the tables
will contain data that will not be updated. These entries can be automatically deleted
the next time you start the system or they can be deleted manually. The application
tables remain unchanged.

An asynchronous update may terminate for a variety of reasons. If, for example,
several attempts are made to enter the same data record (using insert) in a table, this
triggers the exception condition “Duplicate Key” in the coding because an entry
already exists in the table under this key. Therefore, the corresponding data record
cannot be written to the database table more than once.

When an update terminates, the system sends an express mail to the user who triggered
the update. Any additional steps must be carried out by the system administrator.
Transaction SM13 (update requests) provides system administrators with analysis
tools to handle terminated updates. Once the error that caused the termination has
been corrected (for example, hardware damage repaired), the end user should restart
the processing.

Printing

SAP systems provide a wide variety of options for representing business and other
data. This data, created and formatted in a dialog step, can then be sent to printers
and other output interfaces (fax, e-mail, and so on). A printer must first be set up in
the system before it can be addressed.

You can select a printer that has already been set up by choosing the print icon (Ctrl +
P), then using the F4 help. A standard printer is usually set as default in your user
profile.

Once a printer has been set up, the SAP system has all the information it needs to be
able to create a spool request.
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A spool request contains information on the data to be output, its formatting, and the
printer model used. The spool request generated is stored in the TemSe (temporary
sequential file).

Hint: Spool requests can be created by dialog work processes or by
background work processes. Spool work processes do not create spool
requests.

M sarcul

v
ABAP dispatcher Operating system
spooler
D = = = S Print data
Spool request Output request Print server
A
Ie §|e_ M Operating system
| spooler

Figure 44: Printing in AS ABAP
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As you can see from the graphic Spool processing in an SAP system, a spool work
process formats the data specified in the spool request and creates an output request.
The output request contains all data in an appropriate format for the printer. This data
can either be passed on to an appropriate operating system spool process locally (on
the same computer) or remotely (over a network connection).

1—*[ Note: In an SAP system, the connection between a spool work process and
the operating system spool process is known as the access method. There
are more access methods than displayed above. These are the two most
commonly used access methods for connecting printers to SAP systems. In
this context, remote or local do not refer to the physical location of the output
but to the place where the spool work process is “connected” to the operation
system spool process.

For print processing, the best performance is achieved by sending the data to be
printed to the operating system as soon as possible. You do this using the local access
method. The operating system then performs all remaining tasks, such as queuing
and data transfer to the selected printer.

Hint: One minor but indispensable requirement for printing from SAP
systems is that each selectable printer allows printing at operating system
level.

You can display your own spool and output requests via System — Own Spool
Requests (transaction SP02).

Via System — User Profile— Own Data (transaction code SU3) you can specify
personal settings for printing on the Defaults tab page in the Spool Control section.

Background Processing

SAP background processing is a method for automating routine tasks and for
optimizing the use of your organization’s SAP computing resources. In background
processing, you instruct the R/3 System to run programs for you. You can use
background processing to execute long-running or resource intensive programs

at off peak times. You can use it to assign the system the task to execute reports
and programs. There is no strain on your dialog resources and reports running

in the background are not subject to the runtime restrictions of dialog processing
(termination of the program after a runtime of ten minutes).

The segregation of background processing to special work processes gives you an
additional dimension for separating background processing and interactive work.
Normally, background processing and interactive work in the system take place at
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different times. For example, the system is used interactively during the day and
background processing takes place at night. You can use background work processes
to separate background processing and interactive work also by servers because
background jobs are only executed on servers that offer background processing.

o
m SAP GUI

|

ABAP dispatcher
ABAP dispatcher

| I I Il

Background
D - = = D scheduler

L g XXX booex
Job1 | ...
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Figure 45: Scheduling Background Tasks (Jobs)

The end user can usually schedule the program to be started in the background as a job
from the application transaction. The job then “waits” for the planned execution time
in the job scheduling table. If the time has come and free background work processes
are available, the job is distributed to a background work process by the background
scheduler and then executed. Users can display the result in the application transaction
or, in case of list generating programs, look at the spool request belonging to the

job (see Printing section). To display your own jobs, choose System — Own Jobs
(transaction code SMX).

The system administration and the work preparation have access to a tool for
scheduling different types of background takes with transaction SM36 (7ools —
CCMS — Background Processing— Define Jobs). The system-wide monitoring of
jobs takes place with transaction SM37 (Tools — CCMS — Background Processing—
Jobs - Overview and Administration).

For cross-system scheduling and monitoring of background tasks, you can use SAP
Central Process Scheduling (SAP CPS) and other licensed partner products.
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Communication via the Gateway

Each instance of an AB ABAP system contains a gateway. This is used for the
communication between work processes of different instances or SAP systems as
well as work processes and external programs. The gateway reader (usually just
called gateway) is the main process of the gateway system. The dispatcher starts it
and checks it periodically.

ABAP
.
eow ABAP dispatcher
\ D = == D
RFC | CPIC
ABAP

ABAP dispatcher - <«  ABAP dispatcher

Lo N .. B

GW GW

Figure 46: Gateway Communication

In the communication between instances of a system or systems using remote function
call (RFC) or CPIC, the gateway is always involved. If a dialog work process has

to establish an RFC connection to a remote system in the context of a request, for
example, to fetch customer data, it uses the gateway, which then takes care of the
communication with the remote system. The gateway forwards the request to the
gateway of the remote system. The remote gateway transfers the request to the
dispatcher. This in turn forwards the request to one of its work processes, which then
communicates directly with “its” gateway.

Inbound RFC connection are therefore always received by the gateway. Outbound
connections are initiated by the work process.
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Processing Web Requests

Web requests are received by the Internet Communication Manager (ICM). These
HTTP(S) requests can be processed either in the ABAP work process (for example,
ABAP web dynpro applications) or forwarded to AS Java in an AS ABAP+Java
system (for example, Java web dynpro applications). The ICM can use the URL to
decide to where it forwards the request (if it cannot reply to the request from its cache).
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x
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N . . S «=s S

1

Figure 47: Processing a Web Request

If the request is to the Java runtime environment, it is sent to the Java dispatcher
(2b), which then forwards it to a Java server process (3b). The Java server process
then refers to the database's Java schema, if applicable, and uses the Java dispatcher
process to send the response back to the ICM. Finally, the ICM sends the response
from the SAP system to the user who sent the request (5).

If the request is to the ABAP runtime environment, the ICM forwards it to the ABAP
dispatcher (2a), which then handles it like a typical SAP GUI request (see previous
section). The work process that processes the enquiry now communicates directly
with the ICM (4a). The ICM returns the response to the user who sent the request (5).
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Exercise 5: Dialog Processing

Exercise Objectives

After completing this exercise, you will be able to:
. The participants gain an overview of the work processes configured on an
instance.

Business Example

As system administrator, you want to gain an overview of the configured work
processes and their loads.

Task: Overview of the configured work processes

Use transaction SM50 to answer the following questions (menu path: Tools —
Administration — Monitor — System Monitoring — Process Overview).

1.  How many dialog work processes are there on the instance that you are logged
on to?

2. Choose Refresh several times in the process overview. Are your queries always
processed by the same work process?
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Solution 5: Dialog Processing

Task: Overview of the configured work processes

Use transaction SM50 to answer the following questions (menu path: Tools —
Administration — Monitor — System Monitoring — Process Overview).

1. How many dialog work processes are there on the instance that you are logged
on to?

a)  You can find the number of dialog work processes on your instance by
using transaction SMS50, then counting the work processes of type DIA.
Transaction SM50 displays the work processes on an instance. If you want
to display the work processes for the entire SAP system, choose transaction
SM66 (in this case you need to make the appropriate settings using the
Select process and Settings buttons).

2. Choose Refresh several times in the process overview. Are your queries always
processed by the same work process?

a) In transaction SM50, choose the Refresh (F'8) pushbutton. Find “your”
work process by finding your user name in the User column. You may find
— although you might not — that your queries are processed by different
work processes.
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Exercise 6: Optional: Lock Management

Exercise Objectives

After completing this exercise, you will be able to:
. Lock administration in the SAP system is demonstrated using examples.

Business Example

You want to know how dialog processing functions in the SAP system.

Task: Setting and Monitoring Locks
Learn about how lock administration works in SAP systems.
1.  Change your own user data.

2. Open a new session and check the list of lock entries to determine on which
tables a lock has been set.

3.  In another session, try changing your own user data again.

4.  End the session that changes your user data. Are the lock entries still there?
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Solution 6: Optional: Lock Management

Task: Setting and Monitoring Locks
Learn about how lock administration works in SAP systems.
1. Change your own user data.

a) Call transaction SUO1 for user maintenance (menu path 7ools —
Administration — User Maintenance — Users), enter your own user
name and choose Change. Your user data is now exclusively locked for
you at SAP system level.

2. Open a new session and check the list of lock entries to determine on which
tables a lock has been set.

a) To open a new session choose System — Create Session, for example.

b)  Call up transaction SM12 (menu path Tools— Administration — Monitor
— Lock Entries). Choose Enter. You see a lock entry for your user for a
data record of table USR04.

3. In another session, try changing your own user data again.

a)  Open a second session (System — Create Session) and start transaction
SUO1 there as well. Enter your user name again and choose Change. The
system displays the message that no other simultaneous session in the
system can access your user data to change it (not even if the other session
also belongs to your user). However, if you choose Display, then your
user data is displayed.

4.  End the session that changes your user data. Are the lock entries still there?

a) To end your user change session, start transaction SM04 (menu path
Tools — Administration — System Administration — Monitor — System
Monitoring — User Overview). Select your user with the mouse and
choose the Sessions pushbutton.

b) Position the cursor on the User List line and choose End session.

c) If you now select your current lock entries using transaction SM12 , the
lock on table USR04 has disappeared. If an action terminates in an SAP
system (whether deliberately or not), the locks held by it are deleted.
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Exercise 7: Optional: Update Processing

Exercise Objectives

After completing this exercise, you will be able to:
. Call important functions of transaction SM13 (Update Requests)

Business Example

Using transaction SM13 to evaluate the update terminations that have occurred in the
system is a routine task for system administration.

Task: Update records to Be Processed

Display the update records to be processed in your SAP system client.

1. Call transaction SM13 (update requests) and select all update records for your
client. If you come across a defective update record, display the short dump for it.
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Solution 7: Optional: Update Processing

Task: Update records to Be Processed
Display the update records to be processed in your SAP system client.

1. Call transaction SM13 (update requests) and select all update records for your
client. If you come across a defective update record, display the short dump for it.

a) Call transaction SM13 (menu path Tools — Administration — Monitor —
Update) and, on the initial screen, select all the updates to be executed in
your client today. Choose Execute (F8§).

b) A list of all records still to be updated for the time period selected is
displayed. If one record (or more) has the status error, then select it. On
the next screen, select the corresponding update module. This displays a
dialog box, in which you select ABAP short dump (button with list icon).
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Exercise 8: Printing

Exercise Objectives

After completing this exercise, you will be able to:
. Print a screenshot in AS ABAP
. Explain the difference between spool requests and output requests

Business Example

System administration needs a list of the work processes set up on each instance.

Task: Printing a Simple List
Print out the list of work processes.
1. Call transaction SM50 and print the list.

2. Display your own spool requests and generate an output request from the spool
request.
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Solution 8: Printing

Task: Printing a Simple List

Print out the list of work processes.

1.

Call transaction SM50 and print the list.

a)  Call transaction SM50 (Tools— Administration — Monitor — System
Monitoring— Process Overview and choose Print (Ctri+P)

b)  Use the F4 help to select an Output Device such as LPO1 and choose
Continue.

¢) Choose Continue to confirm the dialog box.

Display your own spool requests and generate an output request from the spool

request.

a) To do this, choose System — Own Spool Requests. Check the status and the
number of pages of your spool request.

b) Select your output request and choose Print directly to create an output
request for the spool request you selected.

c) Select your spool request and choose Output Requests to display the output

requests for your spool request. The status text is “Waiting for output
formatter”. Since there is no printer connected to the training system,
you will not be able to print.
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Exercise 9: Background Processing

Exercise Objectives

After completing this exercise, you will be able to:

. Outline the difference between dialog processing and background processing
and schedule a simple report in the background.

Business Example

As system administrator or end user, you need to schedule the execution of a report
in the background.

Task: Scheduling and Monitoring Jobs

Differentiate between executing a report in the dialog and executing it in the
background; schedule the execution of a simple job.

1.  Intransaction SA38 (System — Services— Reporting) select report RSUSR000
in dialog mode.

2. Use transaction SA38 to execute report RSUSR000 in the background. Display
the result of the job.
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Solution 9: Background Processing

Task: Scheduling and Monitoring Jobs

Differentiate between executing a report in the dialog and executing it in the
background; schedule the execution of a simple job.

1. In transaction SA38 (System — Services— Reporting) select report RSUSR000
in dialog mode.

a)  To do this, enter the report name RSUSR000 on the initial screen of the
transaction, then choose Execute (F8).

b) The users who are logged on are listed.

2. Use transaction SA38 to execute report RSUSR000 in the background. Display
the result of the job.

a) To do this, enter the report name RSUSR000 on the initial screen of
transaction SA38, then choose Execute (Shift+FS§).

b) Choose Execute Immediately.

You can also choose Schedule. In this case, make sure that the Job Name
and Execution Time are entered. The execution time should not be too far
in the future (about 2 minutes, for example) so that you can see the result of
the job as soon as possible. Then choose Schedule Once.

¢)  To monitor your job, you can select System — Own Jobs in the menu bar.
You should see the job you just scheduled in the displayed list.

If the job is in status released, wait until the execution time you selected
has passed.

If the job is in status complete, it was completed successfully and you
can display the result in the form of a spool list. To do so, select the job
and then choose Display Spool List. In the next screen, select the spool
request and choose Display Content.

You will see a list of users logged on at the time the job was executed.
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= Lesson Summary
You should now be able to:

. Understand how AS ABAP works

. List the AS ABAP processes and describe their purpose

. Describe how requests to AS ABAP are processed
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Lesson: Fundamental Concepts of Java

Lesson Overview

This lesson provides a short overview of the fundamental Java concepts for all
participants that have not yet been confronted with Java. The architectural concept
and the properties of Java are briefly outlined.

Lesson Objectives
After completing this lesson, you will be able to:

. Use basic Java terminology

Business Example

As of SAP Web Application Server 6.20, you have the option of using Java as well as
the ABAP programming language. You should therefore familiarize yourself with the
fundamental concepts of the Java environment.

Introduction

If you search for the meaning of the word Java in an encyclopedia, you find the
following definitions, among other things:

. One of the four main islands of the Indonesian republic in the Indian Ocean.
. A programming language developed by the company Sun Microsystems.

. An aromatic type of coffee, particularly used to make espresso.

* A popular dance of the 1920s.

. A coarse, loose mesh canvas for embroidery, made of linen or cotton.

It would undoubtedly be worthwhile to investigate each of these definitions
individually in more detail. In this course, we want to concentrate exclusively on
the second definition in this list.

The Java programming language was first introduced by the company Sun
Microsystems Inc.™ in 1995. Java is an object-oriented and platform-independent
programming language that is widely used in many areas. The powerful concept of
Java allows the development of a large number of different types of application -
from the classic application using Applets implemented in Web pages to client/server
applications.
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Java was designed to be platform-independent. This means that the same Java
program can be executed on any system for which a Java Runtime Environment
(JRE) is available. In particular, Java applications can run on different systems that
are based on different hardware. Java can be used to create programs for UNIX,
Microsoft Windows, Linux, MacOS, or OS/2, for workstations or servers; for x86,
MIPS, Alpha, or Sparc; for computers, organizers, or cell phones, and for the micro
computers built into household and industry devices, such as washing machines,
video recorders, cars, and traffic lights.
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Properties of Java

You need to differentiate between two basic types of Java programs: applications
and applets.

. Applications

Java applications are computer programs with the full functional range also
provided by other programming languages. Applications can run as local
programs on the user's computer or as client/server systems across the Internet
or using an Intranet, or as server programs (servlets, CGI programs) on a Web
server.

. Applets

The term applet essentially means “little application”. It usually means a Java
applet, a small computer program that runs in a Web browser and is written in
the Java programming language. Java applets are intended for execution within
the Java Runtime Environment of a browser. They are transferred (as is also
the case, for example, with embedded images) with the HTML page using the
HTTP protocol, and then executed on the client computer. Special security
guidelines apply to Java applets; that is, they are not permitted to perform
everything on the client that locally-installed programs are permitted to. In this
way, for example, they can only create network connections to the host from
which they were downloaded.

@ Hint: You need to be careful when using the name “Java”. Not everything
that has Java as its linguistic root is actually connected to Java; JavaScript

is completely unrelated to Java. JavaScript is a script language that can be
embedded in HTML and, with some Web browsers (Netscape, Microsoft
Internet Explorer), produces the execution of certain functions and actions
within the Web browser. JavaScript was developed with the intention of
dynamically organizing static HTML pages. Unlike server-side script
languages such as Perl or PHP, JavaScript is executed on the client. In
contrast to Java, JavaScript is not an independent programming language,
is not independent of the browser version, and does not have the required
security mechanisms.

Initially, Java is a programming language like any other. Unlike traditional compilers
for a programming language, which generate machine code for a specific platform
(see the Compiled Programming Languages figure), the Java compiler produces
program code for a virtual machine (the Java Virtual Machine). This is known as
bytecode. A virtual machine is a model of a processor (which often does not exist
as real hardware) and the associated system architecture. It is a computer program
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that emulates a processor. The effort required to transfer this software to other real
CPUs is small in comparison. The virtual machine is therefore viewed as the interface
between Java and the actual hardware. It must therefore be developed for each
processor architecture and, as such, is the only platform-dependent component of a
Java development system (see the figure Concept of the Java Virtual Machine).

SAP also uses the concept of a cross-platform virtual machine in the ABAP world.
The ABAP programs of the SAP system are also converted into a bytecode, which is
interpreted by the ABAP Virtual Machine, the ABAP work process.

/ ¥ oh

C++ Progra / PC Compiler

l/*
VO

C++ Program” —— / Mac Compiler

VO

C++ Progra 4'/ Sun Compiler

Figure 48: Compiled Programming Languages

@ Hint: Virtual machines play an important role nowadays, since Microsoft has
followed Sun's example of the Java Virtual Machine (Java VM) with its NET
architecture. The concept of the virtual machine was already in use in the late
1960s; Martin Richards' O code for the BCPL programming language is an
early example. Better-known examples are the Pascal P code system (UCSD
Pascal) from the 1970s, and the virtual machine on which programs in the
Smalltalk programming language run.
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The bytecode generated by the Java compiler is comparable to microprocessor

code for a conceived processor , which understands instructions such as arithmetic
operations, gotos, and so on. A Java compiler, such as the one from Sun, which is
itself implemented in Java, generates this bytecode. However, so that the program
code of the virtual processor can be executed, after the conversion phase, the runtime
environment (also known as the runtime interpreter), the Java Virtual Machine, runs
the bytecode. In this way, Java is a compiled, but also an interpreted programming
language.

Java Progra

\
s

/Java Compiler

Figure 49: Concept of the Java Virtual Machine

The interpretation causes speed problems, since the identification, decoding, and
execution of the commands takes time. Java programs are generally slower than
programs that were converted specifically for the target environment (such as C(++)
programs). The technology of the Just In Time (JIT) compiler alleviates the problem.
A JIT compiler accelerates the execution of the programs by converting the program
statements of the virtual machine for the physical machine. There is then a program
adjusted for the architecture available in memory, which is executed quickly without
interpretation. Even with this technology, the speed is slower than that of C in many
cases, but the difference is smaller.

To create cross-platform Java programs, a Java Development Kit (JDK) is required.
The Java Development Kit includes the software required to create and test Java
applications and applets, the packages with the Java classes that are part of the
basic configuration, and the online documentation. The software includes the Java
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compiler, the Java Runtime Environment (the Java Virtual Machine) for running
applications, the applet viewer for running applets, a Java debugger, and various
utilities. The online documentation describes all language elements and all classes of
the Application Program Interface API.

Java is a relatively new programming language and is therefore still in development,
that is, new versions with extensions and improvements are constantly being released:
the original version is JDK 1.0 (1995). Since Version 1.2, the JDK is also known as
“Java Platform 2”, and the “Java 2 Software Development Kit (SDK)” then means
the current JDK 1.x in each case, divided into three areas:

. Java 2 Standard Edition (J2SE). The Standard Edition is the normal software
environment and defines the Java 2 Software Development Kit, abbreviated to
SDK. The term JDK (Java Development Kit) is still commonly used. Although
this was once outdated it is now being used again in successor versions.

. Java 2 Enterprise Edition (J2EE). The Enterprise Edition is an add-on to J2SE
and integrates additional packages such as Enterprise Java Beans, Servlets, JSP,
Java-Mail-API, JTS.

. Java 2 Micro Edition (J2ME). The Micro Edition is a small runtime
environment for small PDAs or telephones. A reference implementation is
available for PalmPilots. J2ME replaces Personal Java and Embedded Java.

The following figure “SDK Structure” describes the interaction between the terms
“J2EE SDK”, “J2SDK” and “J2RE”.

J2EE SDK

Sun Java System Application Server

Enterprise Java Beans
Servlets
JSP

J2SE Software Development Kit (SDK)
javac
jar

J2SE Java Runtime Environment (JRE)

java executable

javalibrary

Figure 50: SDK Structure
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The J2SE JRE is also referred to as J2RE and contains the runtime environment to
which the JVM and other libraries with which Java applications can be executed
belong. J2RE cannot be used to develop any Java programs. To do this you need J2SE
SDK which is also referred to as J2SDK. It contains J2RE, the Java compiler “javac”
and other tools which are of use for programming. When performing client-server
programming, you need a server. The J2EE SDK contains not only the J2SDK but
also the reference implementation of an application server, i.e. the “Sun Java System
Application Server”. Using J2EE SDK, it is possible to program, among other things,
“Enterprise Java Beans”, “Servlet”’s and “JSP”

SAP NetWeaver AS Java is the SAP implementation for a Java-based application
server for which J2SE SDK is a prerequisite. J2EE SDK is not required for SAP
NetWeaver AS Java.

Programming in Java

When creating Java programs, the developer first creates a source file in the format
“MyProgram.java” (see the figure Tools of the Java Development Kit).

The Java compiler generates a separate file for each class from the source file that
contains the bytecode for this class. The file name is then the name of the class with
the extension “.class”, and therefore has the format “MyProgram.class”. In accordance
with the object-oriented approach, Java “functions” are grouped in classes. Each Java
source file may only contain one public class. The file name of the source file must
then be the name of this class (which is case-sensitive) with the extension “.java”.

This bytecode is platform-independent: irrespective of the type of system on which
the Java compiler was called, the bytecode can also be executed on any other computer
system, at least in the case of “100% pure Java”, which unfortunately cannot be
guaranteed for all products.

-ﬁ The Compiler — javac
= javac [options] <file list>

The Interpreter — java
java [options] <class> [program arguments]

PC
MyProgram.java MyProgram.class MAC
Unix

Figure 51: Tools of the Software Development Kit
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You can also combine multiple class files into a compressed archive file, which then
requires less transfer time over the Internet. Java archive files of this type then have,
for example, names in the format “MyArchive.jar”. A Java archive contains files and
possibly also entire directory structures in the same compressed format used by PKZIP
and WinZip. They are administered with the program jar (Java Archiver); the call is
similar to that of the UNIX program tar (tape archiver). It is not usually necessary to
extract or unpack archive files: The Java compiler and the Java Virtual Machine can
read and load the class files directly from the archive files. For this purpose, the file
name of the archive file must be specified in a defined format.

The bytecode of a Java application is executed by calling the Java Virtual Machine
JVM (in the Java Runtime Environment JRE) in the format java MyProgram.

In a similar way to sub program libraries in other programming languages, in Java
there are also small Java programs (classes) with precisely defined conventions for
the interfaces that allow reuse in multiple applications (applications and applets).
These programs are known as Java Beans.

J2EE Specification

Java became popular with the Internet as a language of the World Wide Web. Life
can be added to static HTML pages using Applets and Java Script. By extending
Web servers with the Common Gateway Interface (CGI), these can perform simple
database accesses and display the results formatted in the browser. However, these
technologies are limited in the case of simultaneous accesses from very large numbers
of users who expect reliable information and quick response times.

Sun provides a solution to these problems in terms of server-side architecture for
Internet applications with the Java 2 Platform Enterprise Edition (J2EE). J2EE is a
vendor standard for a complete palette of software components, which are primarily
created in the Java programming language. Sun wishes to ensure that developments
comply with the specification of the Java 2 Enterprise Edition using compatibility
tests for J2EE.

The specification provides a generally-accepted framework for developing distributed,
multi-level applications with modular components. Clearly-defined interfaces
between the components and layers are intended to ensure that software components
from different vendors are interoperable if they comply with the specification. With
the J2EE specification, Sun wishes to ensure that Web applications that conform

to the specification run on all J2EE-compatible servers. In accordance with the

J2EE specification, the application logic is packed into components, the Enterprise
Java Beans (EJB). They represent modular java program components. A container
implicitly provides the components with the services of the runtime environment.
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Three-level client/server architectures for enterprise applications can be realized in
accordance with the J2EE specification. The J2EE application server forms the core
of these architectures (see the figure Three-Level J2EE Architecture).

i Presentation Layer

= Contains the graphical user
interface

m Little to no application logic

m Is realized using a Web browser in
many cases

Application Layer (J2EE Platform)

J2EE server
Web Container

EJB Container

m Web server
m Executes the application logic

D

Data Layer

ABAP

DB

Figure 52: Three-Level J2EE Architecture

m ERP systems
= Databases

The J2EE application server (see the figure Architecture of the J2EE Application
Server) processes clients' requests, executes the application logic, and returns the
results to the clients. The application data is accessed using the database level. The
application logic is implemented in the form of Enterprise Java Beans. These are
executed in an EJB Container, which is part of the J2EE Application Server. The
communication between the client and the J2EE is based on Web standards such as
HTTP, HTML, and XML. The J2EE server uses Java Server Pages (JSP) and Java
Servlets to generate HTML pages or XML data. Java Server Pages and Java servlets
are executed in a Web Container, which is, in turn, part of the J2EE Application
Server. Java applets can be included in the HTML pages that are sent to the Web
browser. These applets are executed in the browser.

Java Server Pages (JSP) are a technology developed by Sun, which essentially
allow the simple dynamic generation of HTML and XML output for a Web server.
This technology allows the embedding of Java code and special JSP actions in static
content. This has the advantage that the logic can be implemented independently of
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the design with this technology. Java Server Pages are converted to Java source code
using a special JSP compiler. This source code, which corresponds to a Java servlet, is
then converted to bytecode by the Java compiler.

J2EE Application Server

Web container EJB container
,J:
/;( Servlet |[
JAVA Jsp|[

Services

Figure 53: Architecture of the J2EE Application Server

Each application component is executed in a container. These containers provide the
application components with services in accordance with the J2EE specification.
Examples of these services are transaction management, availability, security,
scalability, client connection, and database access. This means that the developer
can concentrate purely on the application logic and does not need to deal with these
system functions.

The following figure shows an example of the processing of a client request by a
J2EE Server.
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Ri=sentationiiay ey 1. The client sends a request to the server
WebClient
2.A servlet ( ) processes the
; J request and calls the corresponding
Application (1 - o Java Beans
Layer 7
3.The Java Beans ( ) execute the
Serviets ~; " JSPs application logic and use services that
i are provided by the application server
lz_ / during the execution
usinessoglc Sanvices 4. The servlet selects the appropriate JSP
@ = Security to dynamically display the result
I P 5. The JSP ( ) fetches the result from
Data Layer the model and dynamically builds it into
an HTML template
Enterprise
Information System 6. The result is returned to the client

Figure 54: Processing of a Client Request by a J2EE Server

To achieve the aims of quick response times and reliable information, the J2EE
application server must also provide scalability and reliability in addition to the
functional side. The J2EE Server must handle clustering and load balancing for this.

J2EE Servers in the SAP Environment

SAP takes into account the increasing importance of Java for creating business
applications since the J2EE specification was introduced, together with the larger
market of Java developers. SAP began a fundamental evaluation of Java as early

as 1998 and, with the SAP Web Application Server, now provides a complete
J2EE-compatible runtime infrastructure. The architecture of an application server in
accordance with the J2EE specification is similar to the ABAP runtime environment
used for SAP solutions, since both are platform-independent, executed in a multi-level
architecture, and separate presentation logic and business logic.

In summer 2000, SAP began to combine the characteristics of its infrastructure -
reliability, scalability, software logistics, and change management - with J2EE in SAP
Web Application Server. With SAP Web Application Server 6.20, the non-proprietary
object-oriented language Java is available for cross-platform Web applications in
addition to ABAP.
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The use of J2EE in SAP technology has the following advantages for SAP Web
Application Server:

. The open integration architecture SAP NetWeaver integrates perfectly into the
openness of J2EE.

. J2EE is additional evidence of the strategy of platform-independence pursued
by SAP.

. The J2EE Connector architecture allows standardized integration of external
applications.

. Web Services technologies are supported directly by Java.

. The quickly-growing Java community provides simple access to experienced
developers.
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= Lesson Summary

N

You should now be able to:

. Use basic Java terminology

Y 142 © 2008 SAP AG. All rights reserved. 2008



TADM10_1 Lesson: AS Java Processes

Lesson: AS Java Processes

Lesson Overview

This lesson discusses the way the SAP NetWeaver Application Server Java (AS Java)
works. The processes are introduced and it is is explained how they work.

S Lesson Objectives
=l )
After completing this lesson, you will be able to:

. Understand how AS Java works
. Name the AS Java processes and describe their purpose
. Describe how requests to AS Java are processed

Business Example

Your company has decided to migrate a J2EE application that is currrently running on
a third party provider J2EE application server to SAP NetWeaver 7.0 to consolidate
the system landscape, which has been heterogeneous so far. SAP NetWeaver 7.0 is

a J2EE 1.3 certified application server.

Processing of Requests in AS Java

The processing of a user request in AS Java, as outlined in the graphic, involves
different processes on all three layers (presentation, application and database layer):
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Presentation Layer

Web browser Web browser Web browser Web browser

L.\ .4

A NN 7 /
Application Level \ \ / /

Java dispatcher

| |

Server Buffer Server Buffer

Database Level YYVVVYY YYVYVY

DB processes

Java

Figure 55: Processing a User Request

A web browser is the standard user interface for AS Java. A user request for AS Java
is usually an HTTP request that is received by the Java dispatcher. The dispatcher
forwards the processing requests to one of the server processes of “its” instance.

The actual processing takes place in the server process, whereby the user who sent the
request is usually assigned the same server process again for the next request.

The dispatcher and server processes of AS Java are also called nodes. All processes
of AS Java together with the database schema form the Java cluster. In contrast to
the processes of AS ABAP (excluding the ICM), the cluster nodes of AS Java are
multithreaded. This means that an AS Java process consists of many threads and
one request can be processed in each thread. Hence, one server process always
processes many user requests in parallel.

To process user requests it is often necessary to read data from the Java schema of the
database or to write to it. To do so, each server process is connected multiple times to
the Java schema of the database via a connection pool (DB pool).

Once processing is complete, the processing result from the server processes is
returned to the web browser via the dispatcher.

Y 144

© 2008 SAP AG. All rights reserved. 2008



TADM10_1 Lesson: AS Java Processes

The buffers help to speed up processing of user requests. This means that the data
does not have to be read from the database every time it is needed, but can be called
very quickly from the buffer. Each server process has its own buffer.

Web
browser

_________________________________________ t_ e e o s s e i e gy

Dispatcher

Connections Manipulator Manager

HTTP Provider Service

!

Cluster Manager

I

Server Cluster Manager

HTTP Provider Service
Web Container Service

EJB Container Service

Java

Figure 56: Processing a Request

The nodes of AS Java are split into different functional modules called managers and
services. The managers form the Java Enterprise Runtime. The Java Enterprise
Runtime provides basic core functions of AS Java. It is also referred to as kernel.

Together with the interfaces and libraries, the services are called J2EE Engine
Components. The J2EE Engine Components provide programming interfaces (APIs)
to the applications; the applications can then use these APIs to access the AS Java
functions.

In case of an HTTP requests to the Java dispatcher the Connections Manipulator
Manager holds a connection object with information about the client sending the
request. The request is then forwarded to one of the processes of this instance by the
HTTP provider service using a cluster manager.

The cluster manager of the server process receives the request and forwards it to the
HTTP provider service. Im Web Container Service, the presentation logic of the
application is then processed. The web container service provides the processing of
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servlets and JavaServer Pages (JSP). The business structure logic of the application
is processed in the form of EJB beans in the EJB Container Service. If, in the
processing of the request, data from the database is required, the JDBC Connector
Service is used to establish a connection to the database and the data is requested
there. If the same tables contents have already been queried by this server process,
the content can be retrieved in the table buffer at application level (if buffering is
allowed for the table).

The response to the web browser using HTTP is then returned in the same way.

Transactional Processing in AS Java

The ACID concept has now been implemented in AS Java in the same way as in AS
ABAP. In AS Java, the Transaction Service is responsible for managing transactions.
The two J2EE standards Java Transaction API (JTA) and Java Transaction Service
(JTS) are implemented using the Transaction Service. Applications (application
developers) can use the Java Transaction Service by means of the JTA interface.

In the J2EE standard, much of the implementation of the transaction logic is left to the
respective database used. Hence, a transaction at application level often corresponds
exactly to one database transaction in the J2EE standard. The following figure
illustrates the correlation using a JSP application as the example.

O
~ —
]
5] =]
HTML 1st change HTML 3rd change "YW 5th change
g (JSP1 JSP1 JSP2
{ d 2nd change { ) T change { )
Server Server Server
Process Process Process
e R e B
DB DB
Transaction Transaction
) Java Java
Transaction Transaction

S

Figure 57: Transactions in AS Java
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In AS Java, changes and entries in the user interface (in the web browser) are not
made persistent immediately in the database. When the user saves his entries, the Java
transaction is completed immediately and the data is made persistent in a database
transaction. A Java transaction thus consists of a database transaction.

Persistence

SAP has created Open SQL for Java framework for AS Java. Hence, Java application
developers have access to various database-independent programming techniques as
well as important functions for improved performance and trouble shooting.

Java Program

Native SQL JDBC sQLJ EJB JDO
Open SQL Engine <+—> Table buffer

Open SQL for Java

Java
Figure 58: Open SQL for Java

If the Java program is supposed to be portable, that is, run with a database other than
the one used originally, developers can choose between Open SQL/JDBC, Open
SQL/SQLIJ, EJB (Enterprise JavaBeans) and JDO (Java Data Objects). If developers
use Native SQL in the program, they loose the portability and cannot use the table
buffer of Open SQL for Java Frameworks.
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Lock Management

The lock concept of the database is used in the J2EE standard. So if application
developers make sure that they implement database-independent database accesses,
the application will be portable but will respond semantically different on different
database platforms. For this reason and to improve response times, SAP introduced
the concept of the enqueue service analogous to AS ABAP.

o o
m Web browser m Web browser

Mayer Smith
1 el l
Cl CS DI
Lock table in
main memory
Java dispatcher Java dispatcher
I I Java = I |
S [ T | S ES S [ T | S
A f ’
At most
Change access
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Figure 59: Lock Management in AS Java

If a user wants change access to data, the executing server process requests a lock (to
do so, the application developer must program this request explicitly).

The application developer uses the interface of the Application Locking Service to
request a logical lock.

The request is forwarded to the Enqueue Server via the Locking Adapter Service
and the Locking Manager. The enqueue server now checks whether a new lock can
be generated; that is, whether there is a collision with locks that have already been set.
If a lock can be set, the dialog work process creates it and the user (lock owner) is
given the lock key.
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When the lock is requested, the system checks whether the requested lock conflicts
with existing entries in the lock table. If the lock table already contains corresponding
entries, the lock request is refused. The application program can then inform the user
that the requested operation cannot currently be executed.
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Lesson Summary

You should now be able to:
. Understand how AS Java works
. Name the AS Java processes and describe their purpose

. Describe how requests to AS Java are processed

Related Information

. SAP Education course: ADM200 - A4S Java Administration
. SAP Education course: JA320 - SAP Java Persistence Framework
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Lesson: Java Cluster Architecture

Lesson Overview

This lesson describes the architecture of SAP NetWeaver AS Java. The individual
components of SAP NetWeaver AS Java and their functions are introduced. A Java
cluster encompasses all Java components of an SAP system.

TR Lesson Objectives
After completing this lesson, you will be able to:

. Explain the term Central Services of SAP NetWeaver AS Java

. Understand and use concepts such as Java instance, Java dispatcher, and server

Business Example

After the installation of a SAP NetWeaver Application Server Java, configuration is
still required. You should therefore be familiar with the basic architecture of the
cluster of SAP NetWeaver Application Server Java.

The Java Instance Concept

SAP NetWeaver Application Server Java takes the instance concept of SAP Basis,
which combines multiple components that are monitored, started, and stopped together
into an administrative unit.

The following components are part of a Java instance:

2 . The server processes provide the infrastructure in which the J2EE applications
He. run.
. The Java dispatcher distributes the client requests to the free server processes
of the instance.

An instance always runs on one physical server, but there can be multiple instances on
one server. Within an SAP system, an instance is defined using the system ID (SID) of
the SAP system and the instance number. An SAP system consists of a database and
one or more instances. These instances can either be purely ABAP or Java instances,
or instances with ABAP and Java infrastructure.

The Central Services form a special Java instance. They provide the basis of
communication and synchronization within a Java cluster. The central instance is
another special instance. This runs on a physical server with the Central Services.
During its installation, the Software Deployment Manager is also installed.
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To ensure high-performance when processing Java requests, the SAP system can be
scaled using the number of server processes for each instances or using the number
of instances.

Java Cluster Architecture

All Java components of an SAP system are known as a Java cluster. A Java cluster
consists of:

. A (central) Java instance with a dispatcher and at least one server process.

. The Central Services, which contain a message server and an enqueue server.
. A database for the central storage of data.
. Optionally, additional Java instances

A minimal cluster installation and an installation with multiple SAP NetWeaver AS
Java instances are shown as examples in the following figures.
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|

'
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Java dispatcher
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Figure 60: Minimal Cluster Installation
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Figure 61: Cluster with Multiple SAP NetWeaver AS Java Instances

The Java Dispatcher and Server Processes

Client requests to SAP NetWeaver AS Java are received by the Java dispatcher. It
selects a free server process to process the request and creates the connection between
the client and the server process. The dispatcher distributes new incoming requests to
the available server processes using a “round robin” algorithm. If there is already a
connection to the client, the request is forwarded to the server process that is already
processing requests for this client. The individual steps in the processing of a request
are outlined in the following figure.
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Figure 62: Processing a Request

Within the Java dispatcher, the connection request handler receives the very first
request from a client. It initializes a connection object, which is then assigned to this
connection. The connection request handler then uses load balancing to determine
which server process processes the request.

After the initialization of a connection object, the client is then connected to this
connection manager for all following requests. The connection manager selects the
required session service (such as HTTP) on the basis of the request type. The request
is then forwarded to the server process by the communication handler.

The server process of the SAP NetWeaver Application Server Java runs the Java
applications. The structure of server processes essentially corresponds to the structure
of the Java dispatcher. The server processes are implemented as multi-threaded servers
and can therefore process multiple requests in parallel. The system or application
threads take over the processing of the requests.

Central Services

The Central Services run on one host and form a separate Java instance. They consist
of the message service and the enqueue service.
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The Central Services provide the basis for communication and synchronization for the
Java cluster:

. The message service administers a list of the dispatchers and the server
processes of the Java cluster. It represents the infrastructure of data exchange
(for small quantities of data) between the nodes involved. In the case of load
balancing between a large number of Java instances, it also provides the load
balancing information for the SAP Web Dispatcher.

. The enqueue service administers logical locks that are set in a server
process by the executed application program. It is also used for cluster-wide
synchronization.

The Central Services are essentially required when a Java cluster is installed. They are
started on a host with a separate system number and the system ID (SID) of the entire
system. If the Central Services are running, other Java instances are started with the
program JControl (see the unit Starting and Stopping a SAP NetWeaver AS Java).

Message Service

The message service is a separate program that allows communication between the
elements of a Java cluster. The message service knows all active Java instances.

The terms message server and message service are used with the same meaning in
the training material. To be precise, the message server is a program/process that
provides the message service.

The message service performs the following tasks in the Java cluster:

. Notification of events that arise in the cluster, for example, if a node of the
cluster disappears (due to failure or the instance being shut down), or when a
service is started or stopped.

. Communication between different services

. Forwarding of messages and requests to all participants (broadcast)

. Prepare logon information for the SAP Web Dispatcher

. Support for message server failover

. Guaranteed message transmission

. Exchange of cache information in the cluster

By using the message service, you can avoid performance problems that occur if all
the cluster elements are connected with each other and exchange data with each other.
This previously lead to significant performance problems, particularly with large

clusters. The same technology is used as with the SAP Message Server for the earlier
SAP NetWeaver AS versions without Java.

2008 © 2008 SAP AG. All rights reserved. 155 &Y



Unit 3: The System Kernel TADM10_1

Enqueue Service

The enqueue service runs on the Central Services instance of the Java cluster. It
manages the lock table in the main memory and receives requests for setting or
releasing locks. It uses the tried and tested SAP lock concept.

The terms enqueue server and enqueue service are used with the same meaning in the
training material. To be precise, the enqueue server is the program or process that
provides the enqueue service.

The enqueue service has the following tasks:

. Internally, it is used for synchronization within the Java cluster

. The applications can lock objects are release locks again. The enqueue service
processes these requests and manages the lock table with the existing locks.
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= Lesson Summary
You should now be able to:
. Explain the term Central Services of SAP NetWeaver AS Java

. Understand and use concepts such as Java instance, Java dispatcher, and server

2008 © 2008 SAP AG. Al rights reserved. 157 &5



Unit 3: The System Kernel TADM10_1

Lesson: The Internal Structure of SAP NetWeaver AS Java

Lesson Overview

This lesson introduces the internal architecture of SAP NetWeaver AS. This
architecture is the foundation for realizing a J2EE application server in accordance
with the J2EE 1.3 specification.

TR Lesson Objectives
After completing this lesson, you will be able to:

. Name the most important managers of the SAP NetWeaver AS
. Name the most important services of the SAP NetWeaver AS

Business Example

SAP NetWeaver AS Java consists internally of several managers and services. To
be able to configure these managers and services, you should first understand their
significance and functions.

Introduction

SAP NetWeaver Application Server Java was previously known as SAP J2EE Engine.
However, this term should no longer be used, since it does not uniquely identify an
SAP product. If you are referring purely to the internal technical architecture of SAP
NetWeaver AS Java for realizing a J2EE server in accordance with the J2EE 1.3
specification, then it is appropriate to use the term J2EE Engine in this case.

The internal structure of SAP NetWeaver AS Java is divided into three logical levels
(see the figure Internal Structure of SAP NetWeaver AS Java):

. SAP Java Enterprise Runtime - provides fundamental functions of the runtime
environment, such as class loading, cluster communication, management of
configuration data, and so on .

. J2EE components - contain interfaces, libraries, and services

. Applications Layer - relates to the applications that are deployed and run in
SAP NetWeaver Application Server Java.
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Applications

! l

J2EE API SAP API

!

Framework API

Managers Java enterprise runtime

Figure 63: Internal Structure of SAP NetWeaver AS Java

The following general rule applies to the interaction between these three logical
entities in SAP NetWeaver AS Java: higher-level components can use the functions of
the lower-level layers. On the other hand, the lower levels are not aware of the higher
levels and cannot therefore use their functions.

This rule is a consequence of the start sequence of the individual modules of the
system. First, the runtime environment is started, then the services are started, and
then the applications are started.

Communication between the individual components takes place using defined
Application Programming Interfaces (APIs). The components of the higher levels
use these APIs to use functions of the lower levels. The J2EE components use the
Framework APIs to talk to the SAP Java Enterprise Runtime. The applications
can talk with the J2EE components either using APIs defined by the J2EE 1.3
specifications, or using proprietary SAP APIs.

The functions of these logical levels and their interaction are described in the
following.
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SAP Java Enterprise Runtime

The SAP Java Enterprise Runtime provides the core functions of the system.
These core functions are realized by multiple subsystems of the lowest level.
These subsystems are called managers. A selection of these managers with a short
description is listed below:

. Log Manager:

manages the process of logging system events. It configures the logging routines
of the kernel. The Log Manager is the first manager that is started during the
startup of SAP NetWeaver Application Server Java.

. Ports Manager:
manages the process of opening various communication ports on the system.
. Application Thread Manager:

manages inbound client requests. Searches for free threads to process inbound
requests. If no threads are free, the requests are buffered in a request queue.

. Thread Manager:

manages threads in which internal operations of SAP NetWeaver AS Java are
executed.

. IP Verification Manager:

manages a list of host names (using their IP addresses) and uses this to control
access to the elements of the cluster. It stands between an inbound request and
the requested resource.

. Connections Manipulator:

manages client connections to the cluster. Since the client accesses the cluster
through the dispatcher, this manager runs only on the dispatcher.

. Locking Manager:
Represents the interface between the server process and the enqueue service.
. Configuration Manager:

Allows SAP NetWeaver AS Java to store and access data in a relational database.
Uses the Open SQL for Java Framework to do this.

. Classloading Manager:

Central location for the registration and removal of loaders and references
between them.

. Cluster Manager:
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Manages the elements of a cluster (dispatcher and server processes). It updates
information about the status of the individual elements of a cluster and the
services that are provided by it.

Important settings:
—  Join Port: Port with which dispatcher/servers listen for inbound
connections.

—  Open Port: Connections between cluster elements are created using this
port.

—  Cluster Hosts: Hosts to which the dispatcher attempts to create connections.
. Service Manager

Represents a container in which all services in the cluster are executed.

J2EE Components

The J2EE components form the second level within the three-level structure of SAP
NetWeaver AS Java. They provide the complete infrastructure for executing J2EE
applications and proprietary SAP applications.

Three types of J2EE components are defined:
. Interfaces:

Agreements that define how different components of SAP NetWeaver AS Java
work together. They do not provide any runtime functions themselves, but rather
are used by services that provide their implementation.

. Libraries:

They provide names, classes, and objects within SAP NetWeaver AS Java.
These objects are created by the system when it loads the library, or when an
object is first requested.

. Services:

The services that SAP NetWeaver AS Java provides for processing requests are
defined and configured using the Services. Service components can access and
utilize functions of the runtime environment through the Framework API. They
are the most important of these three types of J2EE Components.
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A selection of the most important services with a short description is listed below:
. Security Provider:

Administration of users and groups and authorization administration. Controls
access to resources or applications deployed in SAP NetWeaver AS Java.

. Monitoring Service:

Allows access to information about the current system status. Provides general
and statistical information, among other things, about the nodes in the cluster,
memory utilization, performance, applications, and user connections.

. Log Configurator Service

Manages the configuration of the logging and tracing mechanism of SAP
NetWeaver AS Java.

. Log Viewer Service:

Provides an integrated log viewer for displaying log and trace information.
. Deploy Service:

Manages the deployment of Java applications.
. EJB Container Service:

Manages all Enterprise Java Beans (session beans, entity beans, and
message-driven beans), which are executed in the EJB Container of SAP
NetWeaver AS Java.

. HTTP Provider:

Analyzes the URL of inbound HTTP requests, forwards the requests to the
correct module of SAP NetWeaver AS Java for processing, and returns the
responses to the client.

Applications Layer

The applications form the third level within the architecture of SAP NetWeaver AS
Java. The boundary between the applications and the J2EE components is defined by
the J2EE 1.3 APIs and a few proprietary SAP APIs. Applications use these APIs to
utilize the functions of the J2EE components.

Y 162 © 2008 SAP AG. All rights reserved. 2008



TADM10_1

Lesson: The Internal Structure of SAP NetWeaver AS Java

An enterprise application can contain different types of application components:

. Servlet: A program module written in the Java programming language, which is
used to respond to requests to a Web server in such a way that the content of the
returned HTML Web page is dynamically generated. Servlets are standardized in
the context of the J2EE specification.

. Java Server Pages (JSP): Technology for dynamically generating HTML and
XML output of a Web server. This technology allows the embedding of Java
code and special JSP actions in static content. This has the advantage that the
logic can be implemented independently of the design with this technology. Java
Server Pages are converted to Java source code, which corresponds to a Java
servlet, using a special JSP compiler.

. Enterprise Java Beans (EJB): Used for the standardized, simplified development
of business applications using Java. They are part of the central elements of the
J2EE (Java 2 Enterprise Edition) specification.

. Java Database Connectivity (JDBC): Uniform interface to databases from
different vendors, defined specifically for relational databases. The tasks of
JDBC include creating and managing database connections, forwarding SQL
queries to the database, and converting the results into a format that is usable
for Java and making them available to the program.

These components reside in different containers of SAP NetWeaver AS Java (see
the figure Containers of SAP NetWeaver AS Java). The containers provide runtime
services for the application components.
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Figure 64: Containers of SAP NetWeaver AS Java
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= Lesson Summary
You should now be able to:
. Name the most important managers of the SAP NetWeaver AS

. Name the most important services of the SAP NetWeaver AS
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= Unit Summary

You should now be able to:

. Outline simple client/server configurations

. Name the processes of the SAP NetWeaver Application Server

. Define the term instance and recognize the characteristics of a central instance
. Understand how AS ABAP works

. List the AS ABAP processes and describe their purpose

. Describe how requests to AS ABAP are processed

. Use basic Java terminology

. Understand how AS Java works

. Name the AS Java processes and describe their purpose

. Describe how requests to AS Java are processed

. Explain the term Central Services of SAP NetWeaver AS Java

. Understand and use concepts such as Java instance, Java dispatcher, and server
. Name the most important managers of the SAP NetWeaver AS

. Name the most important services of the SAP NetWeaver AS
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Test Your Knowledge

1.  What are the advantages of a three-tier client/server configuration as compared
to a single-tier or two-tier configuration?

Choose the correct answer(s).

o A Simpler scalability
Simpler administration
Load balancing possible

O OQw

m
m
m None of the above
2. Which AS ABAP process receives the user request?
Choose the correct answer(s).
o A  Work process
Dispatcher

o B
o C  Server process
o D SAPGUI

3. Which work process types are there in an AS ABAP system?
Choose the correct answer(s).

Dialog work process

Message Server

Update work process

Internet Communication Manager (ICM)

Background work process

Enqueue work process

0O0OO0OO0OaQOao
QTFmgaw»

Spool work process

4. Which of the following processes belong to AS Java?

Choose the correct answer(s).

o A  Server (process)

B  Internet Communication Manager (ICM)
o C  Software Deployment Manager (SDM)
o D  Dispatcher
o E  Java Connector (JCo)
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5. Which of the programming languages listed below are implemented
platform-independently?

Choose the correct answer(s).

o A  Fortran
o B ABAP
o C Java

o D C/C+t+

6.  Briefly describe the function of the Java Virtual Machine (JVM).
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Answers

1.  What are the advantages of a three-tier client/server configuration as compared
to a single-tier or two-tier configuration?
Answer: A, C

Implementing an additional hardware layer for application processes makes it
easier to adapt an SAP system if the number of users changes (scalability), and
to assign user groups to specific application servers (software-oriented view),
(load balancing). The additional hardware layer does not, however, reduce
the administrative workload.

2. Which AS ABAP process receives the user request?

Answer: B

The dispatcher receives the user request on the AS ABAP and passes it on to
an available work process. The SAP presentation program, S4P GUI, is not
part of the application server (software-oriented view), and the server process
is an AS Java process.

3. Which work process types are there in an AS ABAP system?

Answer: A, C, E, F, G

All of the above processes can principally be configured on an AS ABAP.
However, not all of the above processes are work processes. The message server
and ICM process are not work processes.

4. Which of the following processes belong to AS Java?

Answer: A,C,D

The ICM is not an AS Java process but an AS ABAP process. The Java
Connector is part of AS Java but is not an independent process.
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5. Which of the programming languages listed below are implemented
platform-independently?

Answer: B, C

ABAP and Java are programming languages that are implemented
platform-independently.

6. Briefly describe the function of the Java Virtual Machine (JVM).

Answer: The JVM executes the platform-independent bytecode generated by
the Java compiler on the relevant hardware.
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Unit Overview

The topic of this lesson is the starting and stopping of an SAP system. These are two
of the basic tasks of system administration. You will also learn about the available log
and trace options, to be able to react correctly if an error occurs.

On all operating systems, it is possible to use the SAP Management Console for
starting and stopping. In the Windows operating system, it is also possible to use the
Microsoft Management Console (SAP MMC). In the UNIX operating system, it is
also possible to use the startsap and stopsap scripts.

This unit first describes in detail the process of starting an SAP NetWeaver AS ABAP.
Then, the process of starting and stopping an SAP NetWeaver AS Java is introduced
in the next (4) lessons. Technically, SAP NetWeaver AS Java uses the Startup and
Control Framework to perform the start process of the Java instances.

lﬂ Note: The following lessons have been formed from two different courses.
The advantage to this is that all of the knowledge required for this range of
topics is introduced, within the context of learning, in a training course for
consultants. Consequently, you can use synergies to facilitate understanding
among participants, and for actual use. This would not be possible if these
topics were discussed at a later time.

o Unit Objectives

After completing this unit, you will be able to:

. Describe the process of the start procedure of an SAP system
. Start the entire SAP system or individual instances

. Evaluate start logs to analyze problems

. Stop the entire SAP System or individual instances

. Describe the starting and stopping of an SAP system under different operating
systems

. Describe the locations of the log files for various databases
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. Describe the sequence in which the components of an SAP system are started
and stopped

. Describe the general start process for an SAP NetWeaver AS Java

. Describe the general start process for an SAP NetWeaver AS ABAP + Java
. Operate the tools to start and stop SAP NetWeaver AS ABAP + Java

. Operate the tools to start and stop SAP NetWeaver AS Java

. Use the term Startup and Control Framework

. Describe the individual steps during the start and stop processes of a Java
instance

. Find the storage locations of trace and log files of the Startup and Control
Framework

. Name the most important trace and log files of the Startup and Control
Framework and outline their content

Unit Contents

Lesson: System Start: ProCess .........ooviiiiiiiiii i 173
Exercise 10: Startingthe SAP System ... 179
Lesson: System Start: Logs.......oooiiiiiiiiiiiiiiiiii e 183
Lesson: System Shutdown: How and Why? .........ccooo L. 188
Exercise 11: Stopping an SAP System ... 191
Lesson: Appendix - Starting and Stopping: Operating System-Specific ....195
Lesson: Appendix - Database Logs ........ccooiiiiiiiiiiiiiii 208
Lesson: Overview of the Process for Starting and Stopping a SAP NetWeaver
AS JaVa .o e 215
Lesson: Tools for Starting and Stopping .........ccoevvia ... 221
Exercise 12: Tools for Starting and Stopping ..o, 231
Lesson: Java Startup and Control Framework.....................ooooiiinaa. 235
Exercise 13: Java Startup and Control Framework........................ 241

Lesson: Logs of the Start and Stop Processes of SAP NetWeaver AS Java 244
Exercise 14: Logs of the Start and Stop Processes of SAP NetWeaver AS
JaVa L 247
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Lesson: System Start: Process

Lesson Overview

The topic of this lesson is the starting of an SAP system. As well as the actual start
sequence, the SAP Management Console (SAP MC) will also be introduced as a
central control element.

Lesson Objectives
After completing this lesson, you will be able to:

. Describe the process of the start procedure of an SAP system
. Start the entire SAP system or individual instances

Business Example

As the administrator of SAP systems, you need to stop the systems for maintenance
purposes or after changing system parameters, and then restart them.

Start Process of the SAP System

The starting of an SAP system is the basic prerequisite for being able to work with
the system. Restarts of SAP systems are also required after maintenance work on the
hardware in use and changes to the SAP system's profile. Starting an SAP system is
an initial process with which every administrator should be familiar.
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Figure 65: Start Process of the SAP System

Starting an SAP System is performed in a number of steps and is the task of the
operating system user <sid>adm.

Start the database:

. The underlying element of the entire SAP system is the database. Before the
SAP instances are started, this must have operational status. The database is
therefore always started as the first step.

Start the Central Services instance (AS Java and AS ABAP+Java)

. Start the Central Services instance that contains both the enqueue and the
message service for the Java part of the SAP system. The Central Services are
installed as an independent instance.
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Starting the Central Instance:

*  Next, the operating system collector SAPOSCOL is started, if it is not already
active. This standalone program runs in the operating system background,
independently of SAP instances. This program collects data about operating
system resources and makes this data available through the shared memory
of all SAP instances.

1—*[ Note: If you later discover that SAPOSCOL has not been started, you
can start it at any time by calling transaction ST06 and choosing the path
Detail Analysis Menu — OS Collector — Start.

. The central instance with the message server and the dispatcher and its work
processes is then started. If the start up parameters are set accordingly, the
dispatcher also starts the Internet Communication Manager (ICM) and the
processes of AS Java (if it is installed). You should only start other (optional)
instances once the message and enqueue servers are active.

Starting the dialog instances

. If the dialog instance is not running on the same host as the central instance,
the SAPOSCOL operating system collector is first started on this host (if it is
not yet running).

. The dispatcher is then started with its work processes.
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Figure 66: Process of Starting an SAP Instance with the SAP Management
Console (SAP MC)

As of release SAP NetWeaver 7.0, the start service sapstartsrv that has been used for
many years in the Windows installation is installed on all platforms. The service is a
Windows service or a Unix daemon for the administration of an SAP instance.

A sapstartsrv process is started for each SAP instance and does not terminate
even if the instance is stopped. When it starts, sapstartsrv reads the start profile
of its instance and opens its Web service interface by default on the ports 5$813
(HTTP,, $$ represents the instance number) and, providing SSL is configured, on
58814 (HTTPS). The start service then waits for incoming requests from Web
service clients and processes these. The Web service interface contains a number
of functions for administrating and monitoring an SAP instance, in particular the
SAP Management Console (SAP MC). sapstartsrv also has a limited Web server
function that allows you to download all files under DIR EXECUTBALE/servicehttp
by way of HTTP(S). This can be used to start the SAP Management Console
from a Web browser on any host, for example. If no other URL is specified (for
example, http://<hostname>:53$$13), the system automatically redirects you to
http://<hostname>:5$$13)/servicehttp/sapmc/sapme.html, for example, to start the
SAPMC.
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sapstartsrv manages an internal list of protected operations. These can be changed,

if necessary, with the start profile parameter service/protectedwebmethods. With the
start profile parameter service/hostname you can also determine the IP address / host
name to which the Web service port should be connected (default: all / 0.0.0.0), to
limit accessibility in the network. You then have to restart sapstartsrv. To do this, refer
to SAP Note 927637 - Web service authentication in sapstartsrv as of release 7.00.
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Exercise 10: Starting the SAP System

Exercise Objectives

After completing this exercise, you will be able to:
. Start an SAP system

Business Example

As the administrator of SAP systems, you need to stop the systems for maintenance
purposes or after changing system parameters, and then restart them.

Task 1: Starting with the SAP Management Console

Start the SAP system using the SAP Management Console.

1. Start the SAP system using the SAP Management Console. Monitor the start of
the processes in your system.

Your instructor will provide you with the name of the server on which you can
start the SAP MC.

2. Which process types are started at operating system level after your system
is started up?

3. Check whether your system started correctly. To do this, log on to your SAP
system and call the process overview. Compare the list of processes at operating
system level with the process overview in the SAP system.

Task 2: Starting from the Command Line (Optional)
Start the SAP system using a command call.

1. Start the SAP instances by entering the command startsap. Start the central
instance first and then the dialog instances.
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Solution 10: Starting the SAP System

Task 1: Starting with the SAP Management Console
Start the SAP system using the SAP Management Console.

1. Start the SAP system using the SAP Management Console. Monitor the start of
the processes in your system.

Your instructor will provide you with the name of the server on which you can
start the SAP MC.

a)  Start a browser on the host specified by your instructor and enter
http://<hostname>:5%$%$13 in the address bar. Then choose Start.

Choose the node for the central instance in the SAP Management Console
tree. Select the desired instance and choose the Start function from the
context menu (right mouse button). Start the dialog instance in the same
way.

@ Hint: You should always start the central instance first.

2. Which process types are started at operating system level after your system
is started up?

a)  You can monitor the processes at operating system level with the Task
Manager or the Process Explorer tool (Desktop shortcut).

The following processes are started at operating system level after your
system is started up: saposcol.exe, msg_server.exe, gwrd.exe, icman.exe
and several disp+work.exe. Other Java processes can belong to your
instance (these have the process names: jlaunch or jcontrol).

3. Check whether your system started correctly. To do this, log on to your SAP
system and call the process overview. Compare the list of processes at operating
system level with the process overview in the SAP system.

a) Log on to your SAP system. The process overview Tools — Administration
— Monitor — System Monitoring — Process Overview, transaction SM50)
displays a list of work processes for the instance to which you are logged
on. The dispatcher and all work processes are visible at operating system
level as disp+work.exe. An assignment can be made using the process ID.

Continued on next page
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Task 2: Starting from the Command Line (Optional)

Start the SAP system using a command call.

1. Start the SAP instances by entering the command startsap. Start the central
instance first and then the dialog instances.

a)  Start the SAP instances by entering the command startsap in a command
prompt (cmd).
Startsap syntax:

startsap name=<sid> nr=<instance no.> SAPDIAHOST=<server name>

Start the central instance first and then the dialog instances.
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= Lesson Summary

You should now be able to:
. Describe the process of the start procedure of an SAP system
. Start the entire SAP system or individual instances

Related Information

For further information about the SAP Management Console, refer to the following
SAP Notes:

. 936273 - sapstartsrv for all platforms
. 927637 - Web service authentication in sapstartsrv as of release 7.00

. 823941 - SAP Start Service on Unix
. 995116 - Backward porting of sapstartsrv for earlier releases
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Lesson: System Start: Logs

Lesson Overview

In this lesson, you will become familiar with the most important log and trace files, in
which the start of an SAP system is logged.

S Lesson Objectives
=l )
After completing this lesson, you will be able to:

. Evaluate start logs to analyze problems

Business Example

Problems occurred when starting an SAP system. To correct these problems, the
administrator analyzes logs and trace files that were generated during the system start.

Logging the Start Process

The start process is an especially important phase, which is logged by the operating
system, the SAP system, and the database. If the SAP system does not start up, you
can find the relevant error message in the log files. It may be that there were problems
starting the database, meaning that the SAP system could not subsequently be started.

2008 © 2008 SAP AG. Al rights reserved. 183 &



Unit 4: Starting and Stopping SAP Systems TADM10_1

=)
3 W<SAPLOCALHOST>\saploc\<SID>\<Instance><No>\work\ ...

/

/ ; Logs of the processes started by
stderr1 ... n / / SAPSTARTSRV

sapstart.trc _ Trace file of the program SAPSTARTSRV
/  Start log and trace info for the database,
sapstart.log / the message server, and the dispatcher
dev_ms / Trace file of the message server
dev_disp Trace file of the dispatcher
Time dev_w0 ...n Trace file of the work processes

Figure 67: Logging the Start Process in the SAP System

Logs about the start process of the SAP system are stored in the file system. If
there are problems during the start, these logs can provide useful information such
as error messages or problem descriptions. These files are in the home directory
(DIR_HOME) of the respective instance.

During the start process, the STDERR<n> log files are created by the SAP service.
The starting processes write to the individual files, depending on the sequence in
which they are listed in the start profile. The contents of these log files therefore
depends on the individual system setup, and could, for example, be as follows:

e STDERRI: Information about the start process of the database system.
. STDERR?2: Information about the start process of the message server.
. STDERR3: Information about the start process of the dispatcher.

You can set the level of detail of the logged information to four levels using the
rdisp/TRACE profile parameter. The possible values for this parameter are:

. 0: Errors only
. 1: Error messages and warnings (default)

. 2: Error messages and a short trace
. 3: Error messages and a complete trace
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The higher the trace level, the larger the amount of logged information, and therefore
the larger the size of the files. You should therefore only increase the default value

for short periods for problem analysis.

The trace level can be set separately for individual work processes in the process

overview (transaction SM50).

Problem Analysis

Operating
System

=

Error log files in the operating system

Database

SAP Instances

—

Database error log files

-

Figure 68: Problem Analysis

SAP trace files

4
/

~ SAP system log
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If the SAP system does not start correctly, this can be due to a variety of reasons. To
analyze the problem, proceed as follows:

. Check the error messages and warnings of the respective operating system with
the corresponding operating system tools.

. Check the status of the respective database system using the error log files. You
will find information about this in the lesson: “Appendix - Database Logs”.

. Check the start log in the SAP MC. Select the instance that is affected, and from
the context menu, choose List Developer Traces.

. Check the error files stderr<n> that were created by the SAP Service.

. Check the trace files of the individual SAP work processes:

dev_ms: Developer trace for the message server
dev_rd: Developer trace for the gateway
dev_disp: Developer trace for the dispatcher

dev_w<m> (m is the work process number): Developer trace for the
work processes

If you can still log on to the SAP system, check the system log of the SAP system
using transaction SM21.
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= Lesson Summary

N

You should now be able to:

. Evaluate start logs to analyze problems
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Lesson: System Shutdown: How and Why?

Lesson Overview

This lesson demonstrates the stopping of an SAP system, including the preparatory
activities in the system. Stopping the database is a separate process. The sequence
in which the SAP instances are shut down is important: first the dialog instances,
and finally the central instance.

TR Lesson Objectives
After completing this lesson, you will be able to:

. Stop the entire SAP System or individual instances

Business Example

As the administrator of SAP systems, you need to stop the systems for maintenance
purposes or after changing system parameters, and then restart the systems.

Stopping the SAP System

It may be necessary to stop an SAP system for a variety of reasons, for example,
restarting after permanently changing profile parameters, before installing kernel
patches, or allowing hardware upgrades to be carried out.

=~

=) _"_»Check the status of

® Logged-on users SM04

® Background processing SM37
and Batch Input SM35:

m Are jobs active or planned?
m Are jobs triggered by external systems?
® Update SM13

® External connections

. _>Send a system message SM02

Figure 69: Before Stopping the SAP System
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Before you stop the system, you should check the status of the system. This involves,
among other things:

. Active Users:
Check which users are logged on using the User List (SM04).
. Background Processing :

Check which jobs are active using the Job Overview (SM37). If jobs are
terminated by the system stop, these jobs must be rescheduled. Jobs that are
scheduled for the time when the system is stopped run automatically once the
system restarts.

. Batch Input:

The transaction Batch Input: Session Overview (SM35) displays running batch
input jobs.

. Update:

Use the Update Overview (SM13) to check whether update processes are
terminated by the system stop. These update records are rolled back during
the stop, and are set to the status “init”. These records are then updated again
during the restart.

Before you stop your system, you should inform users using a system message (SM02).
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B Administrator &

]
Database Windows Service
CCMS Tools Control Manager
Database Services

SAP Instances

SAP<SID>_<Inst. No.>

I I I Database SAPOsCOL

Figure 70: Stopping the SAP System

The stopping of the SAP system is performed in the opposite order of starting.
Stop the instances:

. In the SAP system itself within the CCMS (transaction RZ03) by choosing
Control — Stop SAP Instance.

. In the Microsoft Management Console, right-click to show the context menu and
choose the Stop function. Depending on whether you have selected an individual
instance or the SAP system, the following are stopped:

— A single instance

—  Central instance and all dialog instances

The SAP service waits for a stop message from the SAP MC or from the CCMS and
then stops the SAP system. The service itself does not stop.

The services themselves can be stopped and restarted with the corresponding operating
system tools, such as the Windows Service Control Manager.

The database is stopped using the relevant database system tools.
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Exercise 11: Stopping an SAP System

Exercise Objectives

After completing this exercise, you will be able to:
. Stop an SAP system

Business Example

As the administrator of SAP systems, you need to stop the systems for maintenance
purposes or after changing system parameters, and then restart them.

Task 1: Stopping with the SAP Management Console
Stop the SAP system using the SAP Management Console.

1.  Before you stop the SAP system, check which users are logged on to your
system. Send a system message.

2. Stop the SAP system using the SAP Management Console.

To do this, log on to the server for your training system with the Terminal
Server Client.

Task 2: Stopping from the Command Line (Optional)
Stop the SAP system using a command call.

1.  Log on to the server with the user <sid>adm over a Telnet connection.

2. Check whether your SAP system is running at operating system level.

3. Enter the command stopsap to stop an instance. To stop the entire SAP system,
first stop the dialog instance and then the central instance.

The command stopsap only stops the selected instance. If the database is to be
stopped, this must be done using database tools.
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Solution 11: Stopping an SAP System

Task 1: Stopping with the SAP Management Console
Stop the SAP system using the SAP Management Console.

1.  Before you stop the SAP system, check which users are logged on to your
system. Send a system message.

a)  You can use the global user overview to display the users logged on to
your SAP system: Tools — Administration — Monitor — Performance
— Exceptions/Users — Active Users — Global Users (transaction
ALO08). In this transaction, you will find your own user more than once.
Transaction ALO8 uses RFC connections to collect the user information
for all instances. This means that your own user, which initiates the RFC
connections, is displayed additionally once per instance.

To send a system message to the users, choose Tools — Administration
— Administration — System Messages (transaction SM02). Choose the
Create pushbutton, enter the system message text, and choose Save.

2. Stop the SAP system using the SAP Management Console.

To do this, log on to the server for your training system with the Terminal
Server Client.

a) Start a Web browser and enter http://twd-
fxxxx.wdf.sap.corp:5$$13 in the address bar (where
xxxx stands for the number of the server assigned to your group and $$
represents the instance number) and choose Start.

In the SAP MC, select the desired instance(s) and choose the Stop function
from the context menu (right mouse button). The system now requires you
to authenticate your ID. To do this, enter the user <sid>adm and the
password <sid>adm. Depending on whether you selected an individual
instance or the SAP system, either an individual instance or the entire
SAP system is stopped.

Task 2: Stopping from the Command Line (Optional)
Stop the SAP system using a command call.

1. Log on to the server with the user <sid>adm over a Telnet connection.

a)  Use the tool specified by the instructor to create a Telnet connection to your
server. Log on with the user <sid>adm and password <sid>adm.

Continued on next page
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2. Check whether your SAP system is running at operating system level.

a) To do this, execute the tasklist command to display an overview of
operating system processes.

3. Enter the command stopsap to stop an instance. To stop the entire SAP system,
first stop the dialog instance and then the central instance.

The command stopsap only stops the selected instance. If the database is to be
stopped, this must be done using database tools.

a) Enter the command stopsap to stop an instance.
stopsap syntax:

stopsap name=<sid> nr=<instance no.>
SAPDIAHOST=<server name>

To stop the entire SAP system, first stop the dialog instance and then the
central instance.
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= Lesson Summary

N

You should now be able to:

. Stop the entire SAP System or individual instances
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Lesson: Appendix - Starting and Stopping: Operating
System-Specific

Lesson Overview

In this lesson, you receive information about starting and stopping an SAP system
under different operating systems.

h Lesson Objectives
After completing this lesson, you will be able to:

. Describe the starting and stopping of an SAP system under different operating
systems

Business Example

As a system administrator, you need to be able to start and stop the SAP system.

The Services Concept with Windows

Database Processes SAP Processes

/
\

Service Control Manager

00000000

Operating System: Windows 2000/2003

Figure 71: Services Concept with Windows

When starting programs in the Microsoft Windows environment, you should note that
these programs are only active as long as the user is logged on to the system. When
users log off, all their programs are terminated. This is why the SAP system uses the
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services concept for starting. These are programs that are automatically started and
managed by the operating system. Services provide support to other programs and run
even if there are no users logged on to the host.

The Service Control Manager starts the services installed in the registry when
Microsoft Windows 2000 is launched. All services can be configured for automatic
startup.

During the installation of the SAP system, SAP and database services are installed in
addition to the operating system services.

SAP Services:

. SAPOSCOL: Collects performance data for one or more SAP instances and
runs once for each host.

. SAP<sid> <instance no.>: Controls the SAP instances and runs once for each
instance.

Database Services:

. Create the connection to the database.
. Control DB actions

Starting the SAP System

::_,“' ~..¢“‘-: L Ogo n o ‘
& ~ ; — a Operating System: Windows 2000/20@

..... Microsoft Management Console
Using SAP MMC Snap-In
e Start

O!

if not started

Database o

Central Instance Other Instances

Figure 72: Starting the SAP System
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With Microsoft Windows 2000/2003, you can start and stop the SAP system with the
Microsoft Management Console (MMC).

To do this, the administrator logs on to the operating system with the user <sid>adm
and opens the Microsoft Management Console.

Choose the node for the central instance in the tree. Call the context menu with the
right mouse button and choose Start. The system first checks whether the database is
active. If not, it is started automatically. If the database is active, the central instance
(message server and dispatcher) is started by SAP Service SAP<SID> <Instance
no.>. The communication between the Microsoft Management Console and the SAP
Service takes place through a “named pipe”.

Other instances can then be started.

The status of the SAP system, individual instances, and the message server and
dispatcher are displayed in the Microsoft Management Console in accordance with the
following color legend:

. gray not running
. yellow is starting
. green active

. red terminated after errors

Microsoft Management Console

/) Communication|Through "Named Pipe" Start Profile

A

SAP<SID>_<instance no.>

Windows Services (Espetartst) i Y

Default and
MS v Instance Profile
Dispatcher - B
Instance I I I I I | .

Processes A
S /

TTTTT]

Database Processes

o

Figure 73: Start Sequence of SAP System Processes
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The specifications of the instances; that is, the type and number of processes, main
memory sizes, and other options are controlled using profiles when the instances
are started. These are files at operating system level that are stored in the directory
\<SAPGLOBALHOST>\sapmnt\<SID>\sys\profile.

When the instances are started, SAP Service reads which processes (message server,
dispatcher) are to be started from the instance-specific start profile. The start profile
can be displayed in the Microsoft Management Console by right-clicking the entry for
the instance and selecting the function All Tasks — View Start Profile.

The particular configuration of the instances is stored in the default profile and in the
instance profile. These profiles are read by the dispatcher, which starts the work
processes and creates the instance-specific configuration.

After the instance has been started successfully, all work processes connect to the
database.

Logging the Start Process

The start process is a particularly important phase that is logged by the operating
system, the SAP system, and the database. If the SAP system does not start up, you
can find the relevant error message in the log files. It could have been that there were
problems starting the database, meaning that the SAP system could not subsequently
be started.

SAP<sid>_<No.> I
SAPOsCOL
Database Services I

= Event Viewer - ... Log on \Host1 v|A

Services Date Time Source Category Event

25.06. 14:22 SAP None 2405

MMC with
SAP MMC Snap-In

N\ S

System log

Microsoft Windows 2000 Security log g
pplication log

Figure 74: Logging of the Start Process with Windows
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All messages that are created by services or the Microsoft Management Console are
recorded at operating system level by an event logging service, the Event Manager.
This Event Viewer writes an event log which contains the following three components:

Components of the Event Log
. System Log:

Operating system and application messages
. Application Log:

List of errors, warnings, and information that is generated by application
software.

. Security Log:
Events such as log ons and log offs and user access to files.

You can call the event log by choosing Start— Programs— Administrative Tools—
Event Viewer. Choose the relevant component from the menu bar. You will see a list
of the errors, warnings, and information that are generated in each case. For detailed
information, double-click a particular log.

Logs about the start process of the SAP system are stored in the file system. If there
are problems during the start, these logs can provide useful information such as
error messages or problem descriptions. These files are stored in the home directory
(DIR_HOME) of the relevant instance.

The log files STDERR<n> are created by the SAP service during the start process.
These are independent of the operating system. For further details, see the lesson
System Start: Logs.
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UNIX

l’ - [—] UNIX shell [ Tm |
w ! > startsap
I <SID>adm (startsap_<host>_<instance no>)

e if not started

if not started

Database

Central Instance

S I |

o Start other instances | 1 1

Figure 75: UNIX: Starting

Log on in UNIX as a user with SAP administrator authorization (<sid>adm).

To start the central instance, call the shell script startsap <host> <instance
no> in the home directory of the <sid>adm user. If there is only one

instance for each application server, the alias startsap references the script
startsap <host> <instance nos.

The script startsap first starts the saposcol process which collects statistical data
for the operating system that it provides to the SAP system.

The next step is a check to see if the database is running. If not, the script startdb
is called to start the database.

The final step starts all of the processes for the instance (message server, dispatcher,
work processes, and so on).

After the central instance is started, you can optionally start other instances.
The startsap script can be called with the following options:
DB: starts the database system

R3: starts the instances and associated processes for the instance
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ALL: starts the database system and the instance (default setting, can be omitted)

To start the SAP system, the startsap script calls the sapstart process with the
start profile specified in the script in the variable START FILES.

8 SAP System
B Administrator

= =2 UNIX > 1A

l

Database
cCMS > stopsap [r3all] Tools

stopdb script

SAP Instances

I I I Database

Figure 76: UNIX: Stopping

When you stop the SAP system, you should first stop all dialog instances and then
stop the central instance. You have two options for doing this:

From the SAP system using the CCMS Control Panel.

Log on under UNIX as the SAP administrator (<sid>adm) at operating system level
and enter the command stopsap from your home directory.

The stopsap script can be called with the following options:

. DB: stops the database system with the help of the stopdb script
. R3: stops the instances of the SAP system
. ALL: stops the database system and the instance (default setting, can be omitted)

The database can be stopped separately with database tools.
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0S/400

Note: The following section refers to AS/400. However, the statements apply
equally to iSeries hosts.

& = Logon .
QF,; Operating System: 0S/400

<SID>OFR
o Q STARTSAP <SID> <instance number>

Central Instance Other Instances

Figure 77: 0S/400: Starting

Logon on to the AS/400 system with the SAP user profile for administrators. The
authorizations of the group profile <SID>OPRGRP are required for this user (such as
user profile <SID>OFR or <SID>OPR ).

Enter the AS/400 command STARTSAP and request parameters with F4.
Under SAP System ID, enter the name of your system (such as DEV).

Under R/3 Instance, enter the instance number (such as 00). To start all instances on
one or more hosts, choose *4LL.

Under R/3 Instance Host Name, enter the name of the host on which the instance is
to be started. To start all instances on all hosts, choose *4LL. (You must also have
selected *4LL under R/3 Instance.)

Confirm your entries with ENTER. The subsystem R3_nn is then started for each
started instance (<nn> is the instance number). All associated SAP services are started
together with the subsystem (such as dispatcher, work processes, spool processes).

Y 202 © 2008 SAP AG. All rights reserved. 2008



TADM10_1 Lesson: Appendix - Starting and Stopping: Operating System-Specific

Enter the AS/400 command WRKACTJOB SBS (R3 <nn>) to check whether the
SAP system(s) were started correctly.

The system displays a screen with the column Status at the right-hand side. If an SAP
system was started correctly, the first line of this column should contain the value
RUN (running), SELW (waiting), or DEQW (waiting for completion of unlocking). It
can take a few minutes for the file system to reach this status.

~
O [
e

= il - —

SAP System ¥ <SID>OPR
Administrator <SID>OFR
STOPSAP <SID> <instance number>

SAP Instances

Figure 78: 0S/400: Stopping

Logon on to the AS/400 system with the SAP user profile for administrators
(<SID>OFR or <SID>OPR).

Enter the AS/400 command STOPSAP and request parameters with F4.

Under SAP System ID, enter the name of the SAP system that you want to stop.

Under R/3 Instance, enter the number of the instance that you want to stop, such as 90.
To stop all instances on one or more hosts, choose *4LL.

Under R/3 Instance Host Name enter *LOCAL to stop one or more instances on the
local host. To stop all instances on all hosts, choose *4LL. (You must also have
chosen *4LL under R/3 Instance.)
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If you enter *YES under Wait for instance to end, the command STOPSAP waits

until the SAP instance is shut down before stopping the SAP system. (The instance
is regarded as shut down if the number of active instance user jobs in the instance

subsystem, other than the SAPOSCOL job, is zero.)

Under Maximum wait time (seconds), you can enter the maximum time that the
command should wait for the instance to be shut down. The default value is 120

(two minutes). If it takes longer than two minutes for the instance to be shut down,

an exception message is sent.

Confirm your entries with ENTER.

0S/390

Note: The following section refers to S/390. However, the statements apply

equally to zSeries hosts.

Operating System: UNIX or Windows

* - Logon
<

UNIX
<SID>OFR

a > startsap

E if not started

t’

SAPOsCOL

j 0S/390 admin

a DB2 subsystem

Example: [=] UNIX shell Nl

Central Instance

Q0 -~ = I
other

e ICLI server(s) instances

Figure 79: 0S/390: Starting

In an OS/390 environment, an S/390 system serves as a database server. You can use

Microsoft Windows or UNIX systems as application servers.

You must first start processes that allow the SAP work processes to connect to the

database.
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Start the DB2 database on the OS/390 system with the appropriate operating system
commands.

Start the Recoverable Resource Manager (RRS) to synchronize all resources supported
by 0S/390.

Instances on non-OS/390 systems require the ICLI servers to allow communication
with the database. To allow this, start the ICLI server(s) on the OS/390 system. Use
either the OS/390 JCL operating language or a script which uses the OS/390 UNIX
system services.

To start the SAP system, log on as operating system user <sid>adm on the UNIX or
Microsoft Windows application server.

First, start the central instance. To do this, call the sartsap script under UNIX or
use the Microsoft Management Console under Microsoft Windows. If the saposcol
process has not yet been started, this is started first. The processes of the central
instances are then started.

The work processes then connect to the database.

Other instances can then optionally be started

.
—

. o
= sapsystem [  <S'D>adm B 051390 admin

Administrator I _J_—|

e p— S
Database
CCMS > stopsap [r3|all]

| (12 |
o

SAP Instances

Tools

Database
ICLI Server

Figure 80: 0S/390: Stopping
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You can stop the SAP system using either the CCMS Control Panel or operating
system resources. At operating system level, under UNIX, run the command
stopsap r3, or use the Microsoft Management Console under Microsoft