
J ust when you thought you had figured out all of the new
web-based features of CICS TS, along comes a brand new
one. This article introduces you to Business Transaction

Services (BTS), a new technology brought
to you by the geniuses in the Hursley
Software Development Lab.

BTS became available in Release 3 of
CICS Transaction Server (or V1R3). What
is BTS? BTS is a new set of extensions to
the traditional EXEC CICS application
programming interface (API) of Command
Level CICS programming. Such a description
is certainly accurate but falls far short of
explaining exactly what BTS is and what it
can do for CICS installations.

I want to include an elementary BTS
description early on in this article so that
one thing is very clear: Exploiting CICS
BTS will require some old-fashioned proce-
dural coding in COBOL, PL/I, C/370,
Assembler or whatever your application
language of choice might be. BTS is not
some kind of magic bullet that you can add to
DFHRPL to fix ailing CICS legacy systems.

WHAT IS A BUSINESS TRANSACTION?

The very term “business transaction” is almost stifling in its
simplicity. Every day we are all involved in some sort of business
transaction. Whether we are purchasing goods at retail, buying or
selling securities, or subscribing to Technical Support magazine,
we are conducting some sort of business. The term seems
deliberately broad.

The types of business transactions that CICS BTS is designed to
encapsulate are more enterprise-related; in other words, all of the
existing logic that is currently running in transactional CICS systems
around the world. Perhaps even at your enterprise.

A business transaction, from an enterprise point of view, is
something that you can define and organize by using charting and
hierarchies. Almost everything a CICS site would need to implement

BTS, they already have. The implementation
just needs to be organized, documented and
understood before undertaking any coding.
As an example, I will use a business that I
am familiar with: automobile leasing.

AUTOMOBILE LEASING

When a consumer leases an auto, the
entity that administers the lease actually
purchases the auto (asset). To a retail auto
dealer, a third-party lease is substantially
similar to a straight consumer auto sale. The
only difference is that Big Bank, the lessor,
purchases the asset from the dealer, not Joe
Consumer, the lessee.

On a monthly basis, Big Bank will charge
Joe Consumer monthly rental fees, pro-rated
sales tax and any other charges that might
be appropriate. Parking tickets or late pay-
ment fees would be examples of appropriate
charge backs to the lessee.

When a parking violation occurs on a leased vehicle, the munic-
ipality that issued the citation will mail a copy to the titled owner
of the vehicle (Big Bank). In this case, Big Bank will pay the ticket
and then bill the individual lessee to recoup the charge.

I once worked for an auto leasing operation that had two full-time
clerks whose sole job consisted of paying parking fines to towns,
cities and villages, and then arranging for the lessee’s monthly bill
to be adjusted accordingly. When an enterprise is leasing hundreds
of thousands of vehicles across all of North America, parking tickets
are a part of their daily “business transactions.”

Time and space does not permit me to elaborate completely about
auto leasing. It will have to suffice to state that all of the following
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“transactions” will be or might be associated
with a consumer auto lease:

◆ repossession of the vehicle
◆ re-marketing the vehicle (selling the

asset at auction or wholesale after the
lease has ended)

◆ re-leasing the vehicle as pre-driven
◆ early payoff of the lease
◆ purchase of the asset by the lessee

at termination
◆ excess mileage charges at termination

These are the kinds of business transactions
that BTS seeks to aggregate — ones that are
complicated, compound and time-sensitive.
Usually, several years have to pass before
you can properly conclude a transaction like
an auto lease. Also, there are a number of
options associated with this type of business
transaction. For example, a small number of
people have their leased cars repossessed.

CICS deals extremely well with all of the
individual transactions, but the one area
where it is lacking is in its ability to put all
requisite “transaction-ids” into a framework.
This is what BTS does.

BTS: AN OVERVIEW

The best way to understand BTS is to pic-
ture it as an infrastructure. Imagine all cur-
rent transactional code encapsulated into a
larger whole. Remember that there is cod-
ing involved with the implementation of
BTS. However, once you have seen what it
can do, you may decide that this is not an
issue. Following are the key components of
CICS Transaction Server BTS:

◆ Activity: Activities are the primary
units of BTS execution. You can think
of them as the code behind a
transaction-id in a legacy CICS system.
It is what will end up being “wrapped”
(encapsulated). Put in the context of the
auto lease example, the transaction that
assigns a parking ticket charge
to a lessee’s account might become a
BTS activity.

BTS organizes activities into a
hierarchy. The top activity in a BTS
process is called the “root” activity.
Activities that initiate other activities
are called “parent” activities. The
initiated activity is referred to as
the “child” activity. This is a
stereotypical hierarchy.

◆ Process: Process is the BTS term for a
group of related activities. A process is
the sum total of all subordinate children.
A “group” could be comprised of a single
activity. This single-group type of
process would include only the root
activity. The more common case is having
all of the individual activities that
comprise the entire business transaction
participating in the process.

◆ Data Container: A data container is a
named and recoverable resource. Data
containers are used to hold the input
and output of all activities in a process.
Data containers also store state data for
both activities and processes. Those
familiar with CICS can compare data
containers to transient and temporary
storage. However, under BTS, data
containers are more powerful than these
older types of storage mechanisms. In
the earlier parking ticket example, a
data container might be used to
communicate the lessee’s account
number when the clerk attempts a
charge back for the parking ticket.

◆ Events: As we all know, an event is
something that happens, and in a BTS
process/activity hierarchy, the same
holds true. However, there is a bit more
to know about events. First, as with
data containers, events must be named.
They are named and defined in the
extended application programming
interface (API) of BTS using the
following parameters:

◆ DEFINE INPUT EVENT
◆ DEFINE TIMER
◆ the EVENT option of the DEFINE

ACTIVITY

These EXEC CICS API calls are used
to both define and notify BTS about
what events need to be communicated
to activities within a process. Events
will also have a Boolean attribute
assigned to them under BTS. They will
be either FIRED or NOTFIRED. These
attributes are self-descriptive — the
NOTFIRED attribute associated with
an event means that the event has yet
to occur.

◆ Timers: Timers can be set on many
things within BTS. Typically, they are set
to fire an event after a specified period of
time. They are preserved across CICS
region shutdowns. Timers and events go

hand-in-hand. They are frequently used in
conjunction with one another to ensure
the completion of the entire BTS process.

◆ Compensation: Compensation is an
application-invoked rollback, or
“undo.” If you have done any database
programming, you will recognize the
concept. Compensation is managed from
within application code but has many
automatic aspects. For example, if a
CICS TS region crashes unexpectedly,
upon restart, in-flight BTS transactions
will be automatically restarted. Then,
from within individual processes and
activities, you can apply compensation
to put things back in an orderly fashion
as they were before the crash.

If you are interested in the in-depth
technical aspects of BTS, I suggest that you
read the Overview section of the IBM
publication CICS Business Transaction
Services, Release 3. It is available at IBM’s
web site at http://www-4.ibm.com/software
/ts/cics/library/books/os390/.

EAI, THE WEB AND BTS

BTS allows for existing CICS code to be
reused as part of a larger process called a
“business transaction.” What does this have
to do with CICS on the Web? To answer, I
will borrow a term from the previously
mentioned CICS publication: ACID. ACID
stands for:

◆ Atomicity
◆ Consistency
◆ Isolation
◆ Durability

Of the four terms, atomicity stands out
when it comes to employing Enterprise
Application Integration (EAI) and serious
CICS Web development.

It is one thing to successfully translate 3270
green screens into browser-based graphical
user interface (GUI) screens. It is another
thing entirely to have the newly modernized
screens provide 100 percent reliability, espe-
cially if Web users will update the screens.

Business Transaction Services allow a
CICS installation to raise the level of
atomicity all the way up to the root activity
of the process. Currently, the atomicity
level is at the transaction-id. By providing
a coding mechanism, a BTS process can be
considered a “super” transaction-id.
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A BTS/WEB SCENARIO

Let’s say, for example, that a CICS site
has created a BTS process that is fully EAI-
enabled into a single, scrollable browser
form. In reality, the single form represents
several back-end CICS screens, each with
its own transaction-id. Now imagine this
“webified” CICS process being available
directly over the Internet. How do you
perform recovery if a Web surfer only
partially completes the form? Here is an
example of where you could use a BTS
timer in conjunction with a BTS event.

A timer could be set to fire an event after
a certain amount of time has elapsed. This
amount of time would be a pre-determined
maximum that it should take the user to
complete the form. If the entire form has
not been completed when the event fires,
compensation could be invoked to back out
the entire process.

Compare this to existing systems where
the CICS terminal would time out at some
point and no one would ever know.
Partially entered data might start piling up
in your databases, cluttering them unnec-
essarily with useless data. Web surfers are
not going to stick around and clean up
after themselves.

BTS provides the framework for using
existing legacy transactions as building
blocks to construct tightly unified business
transactions. By reusing existing business
logic along with adding compensation logic,
these compound transactions can provide the
same atomicity as traditional single-function
CICS transactions. Atomicity, raised to this
level by BTS, means that either all of the
modifications succeed or none do; an all or
nothing proposition.

This is an important concept and one
without which it would be impossible to
implement any enterprise integration scenario

without extensively modifying legacy code.
If you want to successfully use mainframe
transaction processors like CICS on the Web,
these processors must have mainframe-level
recovery, functionality and stability. This is
what IBM customers expect from OS/390
class systems.

MULTIPLE MACHINE COMMITS

One of the most sought after features of
many EAI projects is the elusive two-phase
commit. To make the identical modifications
on two different machines, you must complete
the essential unit of work (UOW) on the
primary machine. Without atomicity, this
can never happen.

Two-phase commit is a confusing term
for someone like myself who has spent
years doing database administration work
on a single DBMS, on a single platform.
What it really means is that once a UOW is
ready to be committed (written to disk with
recovery points reset), it is. However, it is
not only committed to a single DBMS such
as DB2 running under CICS, but also to
another database running on another
machine (i.e., Oracle, Sybase or SQL Server
running on Unix or Windows 2000).
Further, two-phase commits happen in
real-time. Do not confuse a two-phase
commit with replication.

So, what does two-phase commit have to
do with BTS? Since BTS can consolidate
multiple transactions into a single whole, you
can achieve atomicity at a much higher level.
About the best that current integration efforts
can achieve is two-phase commit at the trans-
action level; that is, a single CICS transaction.

CONCLUSION

A key facet of any application integration
effort should be a conscious attempt to

avoid mainframe development. With new
features such as BTS being incorporated
into CICS, some coding will be required.
However, the precious business logic does
not need to be disturbed. You only need new
code to incorporate features such as BTS
and the 3270 Bridge.

Find a good EAI vendor whose software
goes beyond screen scraping and simple emu-
lation. A vendor whose software I am familiar
with is InnerAccess Technologies of Toronto,
Canada (www.inneraccesstech.com). Work
with IBM in developing a strategy. Be sure
you include your senior mainframe software
folks in the overall plan of attack.

Most large mainframe-based enterprises
have come to terms with the fact that their
legacy systems are here to stay. They would
rather reuse them as efficiently as possible
and spend money on new functionality than
rewrite systems that already work.

New capabilities introduced in CICS TS,
such as BTS and the 3270 Bridge, make it
possible to achieve reuse of legacy applica-
tions with a minimum of new development.
Using new generation development tools,
enterprises will be able to efficiently reuse
legacy software and develop the new func-
tions they need to compete and grow.
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