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Executive Summary

The SAP® Exchange Infrastructure (SAP XI) is an essential component of the  

SAP NetWeaver® platform for integrating the processes of an SAP-driven business. 

Software AG’s Legacy Integrator for SAP NetWeaver® links back-office applica-

tions with SAP NetWeaver® and SAP® Exchange Infrastructure in an elegant, 

robust and efficient manner.

If any of the following issues sound familiar, Software AG’s Legacy  

Integrator for SAP NetWeaver® is a very worthwhile consideration: 

Time-consuming ordering processes based on unsafe file transfers with back-

office applications 

Isolation of mainframe applications – running vital parts of your enterprise – 

from SAP-driven business processes

Unsatisfactory migration projects resulting in lack of functionality and lost 

time and money

The Legacy Integrator for SAP NetWeaver® is essential for organizations who 

run vital parts of their business on mainframe

would like to protect their investments in mainframe

want to see their enterprise-wide business processes cover all systems, not 

just the SAP world

need real-time integration of mainframe and/or Unix applications with SAP 

NetWeaver® and SAP® Exchange Infrastructure

are planning to use SAP® Exchange Infrastructure as their central XML com-

munication hub

trust and rely on SAP-certified solutions

This solution is designed to unlock a wide range of legacy applications, at either 

the terminal session layer or at the program logic for an SAP-driven business. 

Software AG’s Legacy Integrator for SAP NetWeaver® is a 100% SAP NetWeaver®-

compliant and SAP-certified solution to solve these challenges. Legacy Integrator 

for SAP NetWeaver® is based on XI adapters that plug into the SAP XI 3.0 adapter 

framework. For mainframe and Unix environments, Natural, COBOL, PL/1, RPG, C 

and Assembler alike, Legacy Integrator for SAP NetWeaver® enables reliable, 

bidirectional and real-time integration of your processes. 

¬

¬

¬

¬

¬

¬

¬

¬

¬
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Overview: architecture of Legacy 

Integrator for SAP NetWeaver®

Software AG’s Legacy Integrator for SAP 

NetWeaver® solution integrates legacy 

applications on mainframe and Unix sys-

tems with the SAP side of a business. It is 

based on XI adapters that are deployed in 

the SAP© Exchange Infrastructure (SAP XI 

3.0) runtime environment.

It comprises certified XI adapters run-

ning on an SAP© Exchange Infrastructure 

adapter engine, the Legacy Connector for 

program-based integration and the ApplinX 

Server for session-based integration. While 

the XI adapters ensure connectivity to SAP 

XI 3.0, the Legacy Connector or ApplinX 

Server makes the connection to your main-

frame applications. 

In a typical deployment, the Legacy 

Connector resides on the legacy application 

platform and the ApplinX Server resides on 

the web or application server – the SAP 

J2EE Web Application Server (WAS), for 

example. Mainframe applications can now 

exchange messages via a TCP/IP-based 

RPC protocol or Telnet with Software AG XI 

adapters. The XI adapters automatically 

transform messages from host format to 

SAP XI format and vice versa.

When an SAP XI message is received 

by an XI adapter, the message’s payload is 

transformed from XML into the specific for-

mat of the respective legacy mainframe 

application and the message is processed. 

The legacy application’s result will be sent 

back to the XI adapter. The response mes-

sage is then transformed back to SAP XI 

message format.

With program-based integration it is 

also possible to initiate communication on 

the side of the legacy application, i.e. send 

a message from the legacy application to 

SAP XI and receive a response. In this case, 

the adapter acts as a sender adapter and 

the sequence of steps takes place in the 

reverse order.

As a built-in component of the SAP© 

Exchange Infrastructure, Legacy Integrator 

for SAP NetWeaver® leverages the follow-

ing tools and concepts within the Infra-

structure:

System Landscape Directory (SLD)  – to 

define software component versions

Adapter Framework/Adapter Engines  – to 

install and run XI adapters

Integration Repository (IR)  – to define 

message types

Integration Directory (ID) – to configure 

communication channels

Runtime Workbench (RWB) – for moni-

toring purposes

¬

¬

¬

¬

¬

SAP NetWeaver®

Process Integration SAP XI

XI Adapter
program based

mySAP™ Business Suite

Information Integration

Application Platform

XI Adapter
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SAP XI Component Overview

Overview of Legacy Integrator for SAP NetWeaver® architecture
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Features

Software AG’s Legacy Integrator for SAP 

NetWeaver® provides a comprehensive 

range of features which are the results of 

Software AG’s long-standing expertise in:

Mainframe application and system pro-

gramming,

XML and legacy integration and

SAP integration.

Multiple platform support

The XI adapters are supported on a variety 

of Windows and Unix platforms and are 

deployed on the respective SAP Web AS.

The solution also supports a number 

of mainframe, Unix and Windows systems 

for legacy applications. Batch, CICS, IMS and 

the operating systems BS2000, VSE, z/OS as 

well as OS/400 are examples of supported 

mainframe environments.

¬

¬

¬

Support for a wide range of pro

gramming languages

The Legacy Integrator for SAP NetWeaver® 

is compatible with an array of legacy appli-

cation programming languages, e.g. COBOL, 

PL/1, RPG, C, as well as .NET and Java.

For most programming languages, the 

message format description of the RPC-based 

protocol can be generated automatically. 

This format is described using the Interface 

Definition Language (IDL).

Support for a wide range of screen 

protocols

For terminal-session based integration the 

Legacy Integrator for SAP NetWeaver® sup-

ports a wide variety of terminal and screen 

protocols, such as IBM 3270, AS/400 

(5250), Siemens OSD/BS2000 (9750), VT 

(VT100, VT220, ANSI, DG), Unisys (T27), 

Fujitsu (6680) and Hitachi (5601).

Bi-directional communication

With program-based integration the XI 

adapters by Software AG can be employed 

for sending as well as receiving. This means 

that with Legacy Integrator for SAP NetWeaver® 

you can invoke your communication from 

any XI client to the mainframe. If desired, 

your mainframe application can also initi-

ate XI communication as an XI client. 

Unlike other offerings, this affords 

users great flexibility in how they design 

their legacy integration scenarios. In con-

trast to legacy exploitation or even migra-

tion, mainframe applications can become 

equal communication partners in integra-

tion scenarios. 

Real-time integration

Integration with Legacy Integrator for SAP 

NetWeaver® is in real time. Whenever 

communication via an XI adapter or Legacy  

XI Adapter for Natural

Software AG

XI Adapter for EntireX

Software AG

iDOC
SAP

Third party vendors

JMS
SAP

File

SAP

HTTP

SAP

Java
SAP

RFC

SAP

XI Adapter for ApplinX

Software AG

XI Adapter for TN3270

Software AG
XI Adapter for TN5250

Software AG

XI Adapter for Cobol

Software AG

XI Adapter for PL/1

Software AG

SAP XI

Connectivity of SAP© Exchange Infrastructure
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Connector is initiated, messages are sent 

immediately.

Regardless of which side of the envi-

ronment initiates communication, messages 

are delivered promptly, enabling synchro-

nous and asynchronous communication.

Full security support and data 

encryption

User authentication, authorization and data 

encryption are supported. Different levels 

of data compression and encryption can be 

selected.

The platform of the Legacy Connector 

determines which security repositories are 

queried. For example, under z/OS, SAF-based 

security (RACF, ACF2, Top Secret) can be 

exploited, while the local system-level secu-

rity is used for authentication under Unix.

High scalability

Integration solutions with Legacy Integrator 

for SAP NetWeaver® are high performing 

and highly scalable. This has already been 

proven in numerous industrial-strength 

integration projects using Software AG’s 

legacy integrator technology.

The technology transparently supports 

multiple servers to handle client requests. 

Moreover, most of the available RPC serv-

ers support automatic load balancing. This 

allows fine tuning of server threads based 

on a min-max approach.

Automatic character code conversion

Code conversion between mainframe char-

acter sets (e.g. EBCDIC) and XML is done 

completely automatically and transparently. 

This conversion is handled in both commu-

nication directions. No programming is 

involved on either client or server side to 

achieve this automatic data conversion.

Full mainframe data type support

All typical mainframe data types, such as 

packed and unpacked decimals, that occur 

in your legacy applications are supported 

by Legacy Integrator for SAP NetWeaver®. 

They are automatically translated to XML 

data while the messages flow back and 

forth – again no additional programming 

necessary.

SAP-certified solution

Legacy Integrator for SAP NetWeaver® has 

been developed in close cooperation with 

SAP engineers and SAP XI technology con-

sultants. Thus, Legacy Integrator for SAP 

NetWeaver® is a SAP-certified solution, which 

has been tested in SAP’s certification labs.

Furthermore, Software AG employs 

technical consultants that specialize in leg-

acy integration with SAP. They are highly 

trained and SAP-certified with a particular 

focus on SAP Web AS/SAP XI.

100 % SAP XI integration 

As an XI adapter-based approach, all of the 

XI adapters are fully integrated into the 

SAP© Exchange Infrastructure (SAP XI 3.0) 

via the XI Adapter Framework. Only the  

Legacy Connector needs to be deployed on 

the legacy platform so as to ensure efficient 

communication with mainframe applications.

Easy and lean software deployment

The XI adapters are installed with SAP 

NetWeaver®’s Software Deployment Manager 

(SDM). SDM is the standard tool for deploy-

ing SAP NetWeaver® components. In the 

case of the XI adapters, SDM reduces the 

amount of work to just a few clicks of the 

mouse.

The Metadata Extraction tools are 

installed with standard Eclipse behavior.

Quality of Service (QoS)

Legacy Integrator for SAP NetWeaver® sup-

ports all qualities of service defined by 

SAP© Exchange Infrastructure: Best Effort 

(BE), Exactly Once (EO) as well as Exactly 

Once In Order (EOIO). Thereby the commu-

nication is handled directly by the XI adapt-

ers via an RPC-based protocol.

Due to the synchronous nature of 

session-based integration, this type of inte-

gration supports quality of service (QoS) 

Best Effort (BE) only.

Central configuration

All XI adapter configurations are done in 

SAP XI’s communication channel editor. This 

editor includes adapter-specific settings and 

provides a common look and feel for all 

configuration tasks associated with the XI 

adapters.

Central monitoring

Thanks to tight integration of the XI adapt-

ers into SAP XI, monitoring of the adapter, 

adapter status and dependent communica-

tion channels is 100 % XI. Therefore, all 

common monitoring tasks, such as adapter 

monitoring, message monitoring, error 

analysis, etc., can be managed with SAP 

XI‘s Runtime Workbench.
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Legacy Integrator @ Work – 

Program-based

Installation

Software AG’s XI adapters are installed on 

an SAP XI adapter engine. Installation is 

fully supported by standard SAP NetWeaver® 

tools and is carried out with the SAP© Software 

Deployment Manager (SDM).

For each XI adapter, the adapter meta 

data must also be provided to SAP XI. This 

is done by declaring the adapter product 

and component in the System Landscape 

Directory (SLD). Subsequently, adapter 

meta data can be imported from its XML 

definition file within the Integration Builder 

(Design).

In Natural, COBOL and PL/1 environ-

ments, it is advisable to deploy the Meta-

data Extractor for the respective environment 

as well. They are provided as Eclipse-features 

and can easily be installed via standard 

Eclipse behavior.

Ideally, the Legacy Connector is 

installed on the legacy system server, using 

the easy-to-follow step-by-step installation 

instructions.

Sample JCL is provided for mainframe 

to guarantee simple installation.

Configuration

There are a few things that need to be con-

figured. Before running a scenario, the 

respective Communication Channel needs 

to be set up with some parameters. As 

indicated by the screenshot below these 

include:

Sender/Receiver

Transport and Message Protocols

Connection Parameters

RPC Parameters

QoS Parameters

In addition, security settings for authentica-

tion and authorization can also be selected. 

Security settings will also be defined in the 

Legacy Connector’s attribute file.

Besides these legacy-side security set-

tings, everything else is completely SAP XI. 

¬

¬

¬

¬

¬

Although the settings are different for each 

kind of XI adapter, the SAP XI GUI provides 

the same look and feel for all, ensuring fast 

and user-friendly configuration.

XMM files which can be fully gener-

ated are used to define the mapping 

between the XML message format and the 

RPC-based data format. These are specific 

to the message type. The XMM file location 

also has to be specified in the Communica-

tion Channel. 

Creating mainframe integration 

scenarios

In the following section, we will examine 

two typical integration scenarios. The first 

scenario illustrates a receiver XI adapter 

with a receiving mainframe application. 

The second scenario shows the oppo-

site scenario with respect to the direction 

of communication: A message is invoked 

by a mainframe application using a sender 

XI adapter.

Adapter Configuration 

using Communication 

Channel Editor
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Scenario I: mainframe as the receiver

After having installed the Legacy Integrator 

components, you can begin creating Legacy 

Integration scenarios. The following list of 

steps will guide you to your enterprise-

class integration with SAP XI systems:

1. �Generate definition files

2. �Wrap schema definition with SAP XI  

External Definition

3. �Create a Communication Channel using 

configuration definition

4. �Incorporate both objects into your SAP XI 

integration scenario

5. �Start Legacy Connector

6. �Start and test your legacy integration 

scenario

The most important steps will be described 

in greater detail in the following sections of 

this white paper.

As mentioned, RPC messages are 

defined with an Interface Description Lan-

guage (IDL). You can automatically gener-

ate the IDL files used for your integration 

scenarios for a variety of programming lan-

guages from the application’s source or 

object.

The IDL can be reused for editing and 

regeneration if desired.

Every SAP XI Message needs a mes-

sage type definition. Likewise, to be able to 

effectively talk to the Legacy Connector, 

the XI adapters need to be configured with 

message type information. Both types of 

definitions can be generated from the leg-

acy application’s interface definitions (IDL).

For the XI, the message is described 

with an XML Schema Definition (XSD). This 

XSD has to be wrapped by an SAP XI Exter-

nal Definition object. Once wrapped in an 

External Definition, the message type is 

known to SAP XI.

As previously stated, the XI adapters 

also need message type information. To be 

able to effectively map the XML message 

payload to the RPC-based format, XMM 

files are used. These XMM files are referred 

to in the Communication Channels.

How will you be able to generate the 

necessary files? Software AG’s XI Adapters 

come with Metadata Extractor tools that 

automatically generate the files needed 

from COBOL, PL/1 or Natural source code. 

After some basic settings and selection of 

the desired sources or objects, three types 

of files are generated:

1. �IDL – for the RPC message definition

2. �XMM – an XML mapping file needed for 

the adapter

3. �XSD – XML Schema Definition of the  

message type

When the server part is implemented in 

other programming languages, like Assem-

bler, RPG, or C, the generation of XSD and 

XMM files is supported with similar tools.

The External Definition will sub

sequently be used by the Message Interface 

objects of your integration scenario. The 

configured Communication Channel and 

the External Definition allow to thoroughly 

define your scenario. 

Prior to running your scenario, the 

server side needs to be started up. With 

Natural, a Natural RPC server forwards 

incoming requests to the respective Natural 

Metadata Extractor
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subprograms. In this manner, every Natural 

subprogram can be offered as a service.

In CICS, for example, any subprogram 

that is callable via the DHFCOMMAREA can 

be connected with the help of the CICS RPC 

server. The CICS RPC Server can be started 

via CICS program or automatically during 

CICS initialization.

The CICS RPC Server communicates with 

legacy programs via the CICS COMMAREA.

With COBOL applications, for example, 

the interface to be used with the CICS  

COMMAREA is defined in the Linkage Sec-

tion of the COBOL program. The CICS RPC 

Server calls the legacy COBOL or PL/1 pro-

grams and communicates with them via 

COMMAREA, which is part of the linkage 

section.

Scenario II: mainframe as the sender

For the mainframe-as-sender scenario, 

imagine you want to connect a COBOL client 

running under CICS to your SAP XI. The  

following steps will guide you to your 

COBOL client program that integrates with 

SAP XI:

1. �Generate message type definition files

2. �Create a Communication Channel using 

configuration definition

3. �Incorporate both objects into your SAP XI 

integration scenario

4. �Generate and install the COBOL client

5. �Start Legacy Connector

6. �Start and test your legacy integration 

scenario

Most of the steps needed are identical to 

those in the first scenario. Therefore, only 

the differences will be covered in detail in 

the following sections.

As in the first scenario, RPC messages 

are defined with an Interface Description 

Language (IDL). Here, the message type 

will be taken from XI message type descrip-

tions. This means that you will use a differ-

ent source to generate your IDL. Depending 

on your needs, you can generate IDL from 

a variety of sources such as DTDs, XML 

Schema Definitions (XSD), Web Service 

Descriptions (WSDL) or a sample XML docu-

ment.

It is common when working with XI 

to describe Best Effort XI message inter-

faces with two XSD files: One for the mes-

sage and a second one for the message 

response. Subsequently, the best way to 

generate IDL is by using these two XML 

schema definitions as input.

Just as in the last scenario, users  

generate IDL and the XMM file. The XML 

mapping file will again be used in the Com-

munication Channel settings. Since XI 

already knows the message interface 

through the XSD files, your SAP XI integra-

tion scenario can be fully described.

For a COBOL client interface, you now 

have to generate a COBOL client adapter 

Sender Adapter Communication Channel Editor

CICS

CICS

RPC

ServerTCP/IP

CICS-Program

CICS-Program
Software AG
XI Adapter

CICS Integration Scenario
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together with the COBOL services. Both can 

be generated from IDL, and both are avail-

able in a CICS, IMS, as well as batch version. 

The COBOL CICS version should be employed 

for this scenario.

The generated files are transferred to 

the mainframe using ftp, for instance. The 

new members should now be compiled 

and linked for usage under CICS. The result-

ing modules need to then be defined in a 

CICS group. The option exists to add the 

CICS group to the CICS AUTOINSTALL list.

Now the Legacy Connector has to be 

started and the desired RPC service should 

be added to the Legacy Connector’s attri-

bute file. 

Users can write their own client  

program or adapt an existing one. To call 

the generated client adapter, they just use 

EXEC CICS LINK with the parameters from 

the linkage section of the generated client 

adapter. In this manner, client programs 

written in mainframe languages such as 

COBOL, PL/1 or Assembler can actually be 

docked.

Once the client program has been 

written and compiled, it is ready to run, 

and the new integration scenario can be 

tested. 

Legacy Integrator @ Work  – 

Session-based

Installation

Software AG’s XI adapters are installed on 

an SAP XI adapter engine. Installation is fully 

supported by standard SAP NetWeaver® 

tools and is carried out with the SAP© Software 

Deployment Manager (SDM).

For each XI adapter, the adapter meta 

data must also be provided to SAP XI. This 

is done by declaring the adapter product 

and component in the System Landscape 

Directory (SLD). Subsequently, adapter 

meta data can be imported from its XML 

definition file within the Integration Builder 

(Design).

The ApplinX Server and ApplinX 

Administrator may be installed on the SAP XI 

Server or on any other server. More details 

are available in the ApplinX installation 

documentation and the ApplinX Getting 

Started Guide.

COBOL Client Successfully Received Data from XI

JCL to Compile and Link COBOL Client 
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Configuration

There are a few things that need to be con-

figured. Before running a scenario, the 

respective Communication Channel needs 

to be set up with some parameters. As indi-

cated by the screenshot below these 

include:

Application Parameters

Connection Parameters

Creating session integration scenarios

When doing session-based integration you 

will configure a receiver XI adapter with a 

receiving ApplinX enabled legacy appli-

cation. 

After having installed the Legacy 

Integrator components, you can begin cre-

ating Legacy Integration scenarios. The fol-

lowing are the steps needed to integrate 

your ApplinX enabled legacy systems with 

SAP XI:

¬

¬

1. �Retrieve the WSDL of an ApplinX  

Procedure Group

2. �Import the WSDL file into SAP XI as an 

External Definition

3. �Create a Communication Channel using 

configuration definition

4. �Incorporate both objects into your SAP XI 

integration scenario

5. �Start and test your legacy integration 

scenario

The ApplinX XI Adapters use ApplinX Proce-

dure Groups definitions, available as WSDL, 

as the message type definition. These 

WSDL definitions can be retrieved in two 

ways: from the ApplinX Plug-In for Eclipse 

or from the ApplinX 2380 HTTP Interface. 

Both methods are fully documented in the 

ApplinX SAP XI Documentation and in the 

ApplinX User Guide. 

Monitoring

As Legacy Integrator for SAP NetWeaver® is 

a pure SAP XI solution, all monitoring activ-

ities, such as 

Monitoring Software AG XI adapters within 

the Runtime Workbench

Adapter Configuration for session based XI Adapter 

using Communication Channel Editor
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Adapter Monitoring

Message Monitoring

Detailed Message Analysis via TA  

SXMB_MONI

are incorporated into the standard SAP XI 

monitoring tools such as Runtime Workbench.

These tools are all familiar to SAP XI 

specialists and allow a focused analysis of 

integration scenario anomalies. This and 

the proven stability of Software AG’s legacy 

integration technology enable integration of 

the most mission-critical legacy applications.

Conclusion

SAP-Certified integration

Legacy Integrator for SAP NetWeaver® is 

based on SAP-certified XI adapters. This 

guarantees a powerful integration solution 

for back-end systems.

100% SAP XI integration

Unlike other offerings, Software AG’s XI 

adapters are completely integrated into 

SAP XI. This provides a single point of control 

for design, configuration and monitoring.

Sophisticated wrapping technology

Legacy Integrator for SAP NetWeaver® 

makes use of a proven wrapping technol-

ogy. This provides full integration both on 

the XI side of an IT environment and on the 

legacy side as well. The communication 

process handles all the complex marshal-

ling  and character conversion internally. 

¬

¬

¬

High performance

Legacy Integrator for SAP NetWeaver® has 

been designed for mainframe and Unix 

environments. It offers users an extremely 

high-performance and highly scalable solu-

tion that meets the highest of integration 

demands in today’s heterogeneous IT envi-

ronments. 

Ease of use

Software AG’s wrapping technology is 

straightforward and thus very easy to use. 

In addition to being completely SAP-inte-

grated, it minimizes completion time of 

integration projects, thereby ensuring low 

maintenance and technical support costs.

Hidden mainframe complexity

The trials and tribulations of integration and 

migration will soon belong to the past with 

the Legacy Integrator for SAP NetWeaver®. 

Back-end applications will become part of 

SAP-centric business processes in a trans-

parent and efficient manner. 

Return on assets

Integrating mainframe applications in this 

user-friendly manner protects investments 

made in transaction-driven, high-performance 

enterprise environments. 

Long-standing integration and mainframe 

expertise

With more than 35 years of mainframe 

know-how and over 10 years of experience 

in state-of-the-art XML technologies,  

Software AG is the no-nonsense partner for 

mainframe and SAP integration. When 

organizations choose Software AG’s Legacy 

Integrator for SAP NetWeaver®, they are 

selecting a one-of-a-kind solution that 

guarantees successful mainframe integration.

Glossary of Abbreviations

There are a number of abbreviations used 

when discussing the topic of SAP integra-

tion that belong to either SAP, Software AG 

or industry integration jargon. In case these 

terms are unfamiliar, please use this glos-

sary for a better understanding and an easy 

startup:

CICS – Customer Information Control  

System, IBM®

IB – Integration Builder, SAP NetWeaver®

IB (Configuration) – Integration Builder 

(Configuration), same as Integration 

Directory (ID)

IB (Design) – Integration Builder (Design), 

same as Integration Repository (IR)

IR – Integration Repository, SAP 

NetWeaver®

ID – Integration Directory, SAP NetWeaver®

IDL – Interface Definition Language,  

Software AG

JCL – Job Control Language

LE370 – Language Environment 370, IBM®

RPC – Remote Procedure Call, Software AG

RWB – Runtime Workbench, SAP 

NetWeaver®

SAP XI – SAP® Exchange Infrastructure

SDM – Software Deployment Manager,  

SAP NetWeaver®

SLD – System Landscape Directory,  

SAP NetWeaver®

TA – Transaction, usually an SAP® R/3® 

transaction

Web AS – SAP® Web Application Server

XI – SAP® Exchange Infrastructure

XMM – XML Mapping File, Software AG

XSD – XML Schema Definition
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