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SOAs Should Be HIP
By  L e o n a rd  F e n s t e r

INTRODUCTION

In an ideal world, enterprise architects could leverage existing
functionality without concern for the operating system on which that
functionality resides. The reality, however, is that technical design
decisions are often affected by whether business functionality exists
on a mainframe, mid-range, or Windows server system. One goal of
a Service Oriented Architecture (SOA) is to be loosely-coupled; that
is, to allow the consumer of the service to be completely agnostic as
to the implementation behind the service and the system on which
that service resides.

The newest version of Microsoft’s middleware software, Microsoft
Host Integration Server 2004, aligns with this goal by enabling enter-
prise developers to move toward an SOA. Transaction Integrator (TI),
formerly COM Transaction Integrator, allows developers to publish
business rules in mainframe CICS and IMS applications as XML
Web services, and has been enhanced to add support for AS/400
applications. This type of process flow is known as Windows-
Initiated Processing, or WIP for short. HIS 2004 also introduces
Host-Initiated Processing (HIP), a new feature that allows Windows
servers to function as peers to IBM mainframe and AS/400 systems.
Now enterprises can locate their application logic or data on the plat-
form that makes the most sense, migrating existing applications as
business needs dictate. Using the new TI Designer, developers can
use TI to wrap existing LOB applications as XML Web services or
.NET server components.

SERVICE ORIENTED ARCHITECTURE

What does an enterprise SOA look like?
One major goal for an enterprise SOA is the development of a port-

folio of collaborating services that are published and available for
invocation. Adopting SOA is essential to achieving benefits such as
reuse, improvements in system scalability, and the ability to replace

services as needed. Together this will reduce the time to deliver new
systems and extend existing systems.

This is not dissimilar to the benefits that have been promised with
Component Based Development (CBD). The differences, however, lie
in SOA’s tenet of loose coupling. Loose coupling means that by using
a resource only via its published service and not by directly addressing
the implementation behind it:

� changes to the implementation by the service provider should
not affect the service consumer,

� the service consumer could choose an alternative instance of the
same service type without modifying the requesting application,

� the service consumer and provider do not have to rely on the
same technologies.

The last property is especially important and is one that has eluded
many SOAs for some time. The specific SOA pattern that focuses on
this property is the legacy integration pattern. By architecting with
this pattern in mind, an enterprise can achieve a portfolio of applica-
tions that aggregate services that exist on multiple different plat-
forms, thus preserving existing investments while delivering new or
extended functionality.

An implementation of the legacy integration pattern is illustrated by
FIGURE 1.

In FIGURE 1, we see web services that reach back into the mainframe
to make use of existing functionality. We also see services running on
a Windows server that are leveraged by CICS programs running on a
mainframe.

In the latter of these two paths, a CICS transaction program is
shown as part of the offline process during non-business hours. Part
of the processing on the CICS transaction program is to execute long
running calculations to perform ratings for insurance policies. The
CICS transaction program is a HIP client. It reads the information
from the daily or the permanent data store, and using HIP processing
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over TCP/IP to deliver data through one or more RPC calls to a
.NET server object on the Windows platform. The .NET server
object receives the data, and after additional processes, updates an
SQL Server database. This enables the applications to efficiently
integrate and synchronize online activity, batch processing, and
branch office repositories.

As this illustration shows, it is no longer a one-way street when it
comes to leveraging web services within your enterprise. For some
time, Windows servers have been able to initiate processing of funda-
mental business processes and offline batch processing that existed on
mainframe or mid-range systems through the use of technologies like
COM TI. Now, the process can easily flow in the other direction—host
processes and functions can take advantage of alternative distributing
processing centers that can make use of current technologies such as
Web services and .NET objects. In short, from a middle-tier point, we
can not only take advantage of the existing host applications, but we
can also take advantage of new .NET Web services and applications
such as BizTalk Server and SQL Server. Let’s dive a little deeper to see
how this is done.

HOST INITIATED PROCESSING (HIP)

Mainframe and mid-range line-of-business (LOB) applications are
the mainstay of an enterprise's business. These applications are typi-
cally written in languages like COBOL and RPG, and contain logic
that is critical to running day-to-day business activities. Benefits such
as reuse, improvements in system scalability, and the ability to
replace services as needed are great; however, a true enterprise SOA
can hardly be claimed if the consumers of these services must exist
on operating systems other than main- or mid-frames. Until now,
leveraging services from a mainframe or mid-range system has been
extremely difficult. The Host Initiated Processing (HIP) feature of
HIS 2004 changes that.

In Host Initiated Processing (HIP), the client application program
resides in CICS, IMS, AS/400 or even batch environments. The HIP
client program initiates a request for execution of a service using WAN
protocols like SNA and TCP/IP. These client programs are written to
use APIs that are native to the environment in which the programs are
intended to execute.

In CICS and IMS, these programs are considered transaction pro-
grams and are usually written in COBOL. SNA and TCP/IP are sup-
ported for CICS. The CICS API for SNA is the set of EXEC CICS
commands—the LINK and SEND/RECEIVE programming models. If
32 KB or less is needed, the CICS LINK model is definitely the way to
go, because it involves no communication protocol logic, it only
involves formatting the 32K COMMAREA. However, if a program
needs to send more than 32 KB, the SEND/RECEIVE model is the
solution. The CICS SEND/RECEIVE model requires more sophisti-
cated programming techniques because a programmer must write
APPC or Socket protocols for sending and receiving potentially large
amounts of data.

SNA and TCP/IP are supported for IMS as well. The IMS programs
must use APPC or Sockets directly. On IBM mainframes, Sockets is
driven through the EAZSOKET API, which is BSD compatible. On the
AS/400, the application programs are typically written in RPG. TCP/IP
is the only supported protocol for AS/400.

Most of the work is done in the development tool called the TI
Designer. It assists the application developer in designing a service

definition that bridges the gap between the COBOL or RPG applica-
tion program. TI Designer is hosted in Visual Studio .NET in the
Visual Studio Industry Partner (VSIP) environment, and is used to
create TI projects. A TI project maintains all elements of the COBOL
to Windows mapping.

The HIP administration program, which is known as TI
Manager, is used to configure and manage the TI applications. The
TI application is an NT HIP service and it maintains the execution
environment for incoming requests. A TI application can receive
requests from one or more TCP/IP or SNA endpoints. The host
environment defines the characteristics of the mainframe from
where the request originates.

Also, the code page and security characteristics that are expected
from the mainframe applications are defined in the host environment.
Basic credentials are defined for the HIP service. When a method is
executed, it will be executed with the Windows credentials under which
the HIP service was configured to run. Additionally, Single-Sign On
(SSO) capabilities can be used to map the mainframe user ID and pass-
word into valid Windows credentials.

.NET or COM objects that are to be used by the HIP execution envi-
ronment must be created by using the TI Designer and registered with
the TI Manager. The objects that are created with the designer are
brought into the manager to create the linkage between the incoming
request and the execution of a method in the runtime environment. This
is referred to as Method Resolution.

Method resolution is the process of inspecting the incoming request
and determining what method on which object is to be created. The
conversion metadata is also identified, allowing the HIP execution
engine to receive the incoming data and transform the data stream into
the input and output parameter of the method call.

HIP supports the following method resolution types:

� Endpoint: Endpoint is where one port or LU/TP name maps to
one method in one object. This is a strict one-to-one mapping.
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FIGURE 1: LEGACY INTEGRATION PATTERN
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� Data: The incoming data stream is inspected for a
specific/administrated sequence of characters. The specific
character sequence is associated with a specific method on an
object. One port or LU can execute more than one method on
more than one object using data resolution.

� TRM and ELM: These are variants of the Data resolution
method. They are similar to CICS TCP/IP Transaction Request
Message (TRM) for both Standard and Enhanced Listeners.
TRM is associated with Standard Listeners while Enhanced
Listener Message (ELM) is a variant or TRM that is associated
with Enhanced Listeners. The content of the TRM and ELM are
well known. This differs from the data resolution, in that the
matching of the character data stream in data resolution can
occur anywhere within the data stream, but is a well-defined
location in the TRM and ELM data stream headers.

� Link to Program is a variant of data resolution that is associated
with SNA-distributed program link. In this model, the resolution
information is delivered in an SNA FMH43 header. Link to
Program can also be used with the CICS TCP/IP TRM and ELM
programming models.

The typical steps to leveraging Host Initiated Processing are:

1. The COBOL client contains a data declaration in the form of a
COMMAREA. The COMMAREA is imported into a TI Project
using the COBOL Import Wizard in preparation for creating a
TI .NET Object.

2. When the TI object is saved, the TI Designer creates two
artifacts: A pristine assembly that represents the interface
definitions for the .NET object, and a Transaction Integrator
Metadata file, which is known as a TIM. This contains the
conversion details used by the HIP runtime engine.

3. The TI Manager is used to create a HIP service that represents
the application end-to-end, and it defines the listening
endpoints—connection details that the client will use when the
CICS program makes a request to the Windows system.

At this point, an assembly has been created, registered to a HIP
application, and is ready for execution. The transaction program can
now make connection requests to the HIP services using the proper
communications protocol. The HIP runtime will receive the data,

identify the object to be created, identify the method to be executed,
convert the data stream into a set of parameters, and then invoke the
method on the new assembly. The HIP runtime will then convert the
output parameters of the data stream and return the results back to the
CICS application.

MOVING FORWARD—NOW WHAT’S POSSIBLE?

In both the WIP and the HIP cases, the expertise of the development
staff can be efficiently used. There is no need to train Windows devel-
opment staff in the processes, tools, and languages used to develop
host-based applications in CICS, IMS, and AS/400. Similarly, there is
no need to train mainframe COBOL and RPG developers on the
Windows platform technologies.

With these new capabilities, services can be developed and modern-
ized using current technology trends with minimal changes to the host.
Additionally, the possibility exists to slowly migrate resources off of
expensive or constrained boxes to less expensive servers without nec-
essarily needing to migrate all the peripheral applications surrounding
that resource.

In any system, be it ecological, biological, or mechanical, the
ability to adapt increases ones ability to survive. HIP provides the
ability to adapt to mainframe and mid-range functions that may
have previously been considered beyond reach. New possibilities
exist for current business functions to adapt and thrive within a
service oriented world - these functions can and should live on to
play a role in your enterprise SOA.  
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