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Specializing Applications
By  L e n  E r l i k h  a n d  M i c h a e l  O a r a

WE
can classify maintenance activities in various categories,
depending on different criteria used. We may refer, for

example, to correcting software defects, improving performance,
enhancing functionality or improving code maintainability. In this article
we will address another category, which we’ll simply call specialization.
The activities in this category have a certain commonality, both in the
issues addressed and in the applied technology and methodology.

Simply put, specialization is a maintenance activity that aims to
simplify an application by excluding a set of business cases that are
obsolete. The simplification has a number of benefits, including increased
performance, higher maintainability and portability to other platforms.

Here is a real life example, encountered by one of the authors.
A company had a large inventory system, which tracked the movement

of millions of parts. At a given point, the company decided for business
reasons to sell one of its divisions. The parts used by that division were
clearly identified in the application by using a particular set of part codes.

After the sale of the division was completed, the application contin-
ued to carry a lot of code that was clearly not needed, as there were no
longer parts for the sold division. This not only created difficulties in
the maintenance of code, but also increased the chances for processing
errors. A decision was made to remove all functionality related to
obsolete part codes.

PROGRAM SPECIALIZATION

In most cases, the specialization goes very deep into the procedural
code of the application. All conditions related to the object of special-
ization must be detected and dealt with appropriately. In most cases,
this means that the Boolean value of some conditions is known and
there is no need to apply a test, therefore the test may be removed. This
will lead to a simplification and optimization of the code.

A simple example of program specialization:
Consider a very simple program which gathers statistics on customer

accounts and reports the results by account status. The status of an

account may be “NEW,” “OPEN,” “SUSPENDED” and “CLOSED.”
The business decides that it desires four reports instead of one, each
going to another department, each dealing with only one account
status: the “NEW” goes to the department which makes business
forecasts, the “OPEN” goes to the operations department, the
“SUSPENDED” goes to the collections department and the
“CLOSED” is kept for audit purposes. 

The programmer will have to split the original program into four
programs, each one specialized one of the four status values. The pro-
grammer encounters code like:

IF STATUS = “OPEN” THEN 

ADD 1 TO OPEN-COUNT.

IF STATUS = “NEW” THEN

ADD 1 TO NEW-COUNT.

IF STATUS = “SUSPENDED” THEN 

ADD 1 TO SUSPENDED-COUNT.

IF STATUS = ‘CLOSED’ THEN

ADD 1 TO CLOSED-COUNT.

If the programmer specializes the program for STATUS=”CLOSED,”
then all this code will be reduced to 

ADD 1 TO CLOSED-COUNT.

The example above is a very simple one, but in real life the code
may be much more intricate. Consider the challenge of the example
shown in FIGURE 1, in which the premium for an auto insurance pol-
icy is calculated.

If the requirement is to specialize this program for ACCIDENTS <2
and SPECIAL-DISCOUNY = “D1” or “D5,” then the task becomes
very non-trivial. To compound the problem, code of this style may run
over thousands of lines of code, dealing with all possible combinations
of the parameters included in the computation of the premium.
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METHODS FOR
SPECIALIZATION

Specialization can be accomplished either
manually or automatically. A third case is
what we may call “software assisted,” when
only some tasks of the specialization are auto-
mated, while the final responsibility remains
with the developer in charge of the code.

Manual Specialization
If the work is performed manually, it must

proceed with utmost care, as it may involve
changes that could easily break the integrity of the code. Here is a very
common mistake. The programmer is requested to specialize the pro-
gram code for STATE = “NY” or STATE = “NJ.” If he or she encoun-
ters code like:

IF STATE = “NY” AND APPOVED THEN 

PERFORM APPLY-DISCOUNT

the temptation is to reduce it to: 

IF APPOVED THEN 

PERFORM APPLY-DISCOUNT

since the value “NY” is considered valid. However, that would be a
mistake, since it is only known that the state MAY be NY or NJ, but not
that IT IS precisely one of the two. Consequently, in this case the code
must remain unchanged.

In the complex cases where nested IFs span thousands of lines of
code, the potential for mistakes is greatly multiplied.

Software Assisted Specialization
At a minimum, the programmer may employ the use of some soft-

ware that would help detect the tests that involve the domain of special-
ization. For instance, if the domain is STATE = “NY” or “NJ,” a search
may be performed to detect all the occurrences of the STATE fields in
the code. More advanced tools would go further and perform syntax
based searches. Thus, instead of a simple “Find STATE,” specialized
software may allow for searches like “Find all conditions in which the
field “STATE” is compared with a constant.” A lot of false positives are
eliminated this way, allowing for an earlier delivery of results.

Automatic Specialization
Really smart software may almost completely automate the special-

ization task. A program which is capable of specializing another pro-
gram is usually called Specializer.

A Specializer takes two inputs: (1) a program and (2) a restriction on
the domain of input parameters. We may write a very simple equation:

Specializer(Program, Domain-Restriction) = Specialized-Program.
The challenge which remains for the programmer is to clearly iden-

tify and define the domain, while the Specializer will perform the
actual work. 

A good Specializer may process millions of lines of code in very
short time, rendering a correct solution, without any errors. The
reduction in manual work may be very impressive. Consider a stan-
dard example of an application with 1000 programs containing an

average 1000 lines of code. All programs will have to be analyzed to
detect the presence of the fields on which the specialization applies.
In itself this is not an easy task, because the data elements on which
the specialization takes place may take various names across the
application. A careful impact or data flow analysis must be performed
first, to determine all the instances of the involved data elements,
regardless of their incidental names in some programs. All such
instances must be documented before the programmers start the
actual task of specialization. We can estimate that, given all these
activities, no more than 5 programs may be specialized per person-
day. This would imply about 200 person-days for the project. By
using a good Specializer program, this may be reduced to 3 to 5 days.

APPLICATIONS OF SPECIALIZATION

Here are some typical and some interesting scenarios in which
specialization may be applied:

Cleaning Up Code for Obsolete Business Cases
We already refered to such scenarios. This applies when some of the

business cases for the application have become obsolete. Examples:

� A company is reducing the scope of its business. It may stop
selling certain categories of products or it may stop operations in
some countries or states.

� An application performs both inventory and accounting
operations. The company decides to buy a prepackaged
accounting system and therefore remove all accounting
transactions from the existing application.

� The data for an application is migrated to a new type of
database. During the consequent modification of the code, a
processing of a lot of database exception codes must be
removed, as these exceptions are no longer occurring.

Splitting an Application Into Multiple Applications
In this scenario, the domain of various data elements is not simply

reduced, but divided into separate disjoint groups. 

� Due to a court decision, a company is split into a number of
separate entities. Initially, all inherit the applications of the
original company, but eventually each one specializes the
application for its own particular business use. If a bank deals
with both retail and corporate customers, the original
application must be specialized for CUSTOMER-TYPE=
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MOVE 500 TO BASE-PREMIUM
IF (SPECIAL-DISCOUNT NOT EQUAL “D0” AND SEX = “F”) OR 

(STATE-EXCEPTION AND DISTANCE-TO-OFFICE < 10) THEN 
IF AGE > 20 AND ACCIDENTS < 3 THEN 

COMPUTE BASE-PREMIUM = BASE-PREMIUM * 0.95
ELSE

IF SPECIAL-DISCOUNT = “D1” OR SPECIAL-DISCOUNT = “D2” THEN
COMPUTE BASE-PREMIUM = BASE-PREMIUM * 0.91

ELSE
IF SPECIAL-DISCOUNT NE “D5”

COMPUTE BASE-PREMIUM = BASE-PREMIUM * 0.92.

FIGURE 1: AUTO PREMIUM EXAMPLE



‘RETAIL’ and CUSTOMER-TYPE=’CORPORATE’, resulting
in two distinct full functioning applications.

� A company decides to decentralize its business and allow two
separate divisions to inherit and specialize an application
according to its needs.

� An application is taking too much time in the nightly batch
cycle. The application deals with a number of business cases, of
which some are critical, some are not critical. The application is
therefore split into two applications, one containing the critical
processes, one the non-critical processes. If during the night
batch run some incident happens, then only the critical one is
run.

Removing Obsolete Output
Suppose that for various reasons a report or an interface file does

not have to be any longer produced. Although this is not obviously a
specialization task, it takes advantage of the fact that any Specializer
program automatically performs some optimization on the code. 

To remove the output functionality, we would need first to identify
all the programs which are involved in producing the output. Once the
output is identified (it may be a WRITE statement, an SQL INSERT
statement, or any other statement or language extension which pro-
duces an output for the program), the programmer may simply remove
it. The task is only half done as it may need to be followed by some
other actions. One of them is to also remove all checking of condition
codes which may be set by the statement. Another is to remove all
code which was exclusively dedicated to producing the output record. 

This last part is non-trivial. Indeed, WRITE A may be preceded by
a number of statements, spread all over the program, where the value
of A is slowly built. Some of these statements may be safely removed,
as they create a data flow leading nowhere outside the program.
However, some others should not be removed, as they are also used to
produce the remaining output(s) of the program. Such an analysis to
determine dead end data flows is difficult and risky. 

A Specializer program, due to its inherent optimizing techniques can
safely reduce the dead-end data flows, without causing any damage to
the functionality of the program.  
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