
BY BOB REINKE 

A long, long time ago, when I was fresh out of college and
in my first “real” job, my employer thrust me into a

large room with several other assembler language program-
mers. We all seemed to have rather similar backgrounds,
and we varied in age from 21 to 45. However, one man
stood out among the others; I thought of him as the “Grand
Old Man,” although he was considerably
younger than I am now. He would tell us
stories about coding in languages such as
SOAP II, SNOBOL, and 1410
Autocoder. Nevertheless, what truly
made him stand apart from the rest
of us was the speed at which he
could design, code and debug his
assembler programs.

It bothered me that he could
finish a program before I finished
drawing my flow charts. I knew that
my speed would increase once I
became more familiar with the assem-
bler language instructions; but, I knew
that there was more to his supremacy than
the obvious. So, one day I decided I would watch
him carefully and learn the procedures he followed to
develop programs. It was curious to me that before he put his
first line of code on paper, he would study a large three-ring
notebook with pages hanging out. When I asked if I could see
this well-worn collection of papers, he proudly opened the
binder. It contained the source listings of every assembler
language program he had ever coded. That day he explained
to me that the vast majority of his programs resembled some
other program that preceded it, and it was senseless to debug
code that you had previously debugged in another program.
That was the day I started keeping my own notebook and
began recycling my own code.

THE BENEFITS OF RECYCLING

The primary advantage of recycling old systems pro-
gramming code is that new programming assignments can be
finished in a fraction of the time. However, beyond this
obvious gain, by coding for reusability, you can generate

better code. The primary reason for this is that
when code must live on in future programs,

you spend more time making the code
understandable. In addition, if you

share code with others, your ego will
force you to put forward the best
code you can muster. Recycled code
is more reliable. Each additional
use of the code generates many
more passes against the code. That
hard-to-predict bug has more

chances to rear its ugly head.

PRACTICES THAT LEAD TO
RECYCLABLE CODE

Most of the practices leading to reusable code
are almost trivial, and they probably have been in effect for
every programmer after they completed their first half dozen
programs. You should group statements within a program by
type. For example:

● executable code

● storage declarations

● dsects

● equates
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The coding of large subroutines should
live up to standards. The standard most com-
monly used is the one followed by IBM:

● Register 1 points to the parameters
being passed to the subroutine.

● Register 14 contains the return address.

● Register 15 contains the address
of the first executable character of
the subroutine.

● Register 13 points to a save area
(of 18 full words) to save the
subroutine caller’s registers.

The programmer should not feel restricted.
Flexible code is more reusable. For example,
any time you have coded a restriction, try to
replace it with an equate statement, such as
MAXSIZE EQU 4096. This equate might
refer to a length displacement into a table.
By adding these equate statements, you
will have a group of restrictions placed
together in one program location where it
will be easy to identify and override
restrictive values.

It is obvious that quality code is far more
reusable. Common traits of quality code are
as follows:

● correctness

● maintainability

● high performance

● reliability

● stability

As a programmer, you should advertise
your program. The most common way of
doing this is to document it. Descriptions of
the internal flow of the program, the sub-
routines contained within the program, and
any tricks developed along the way should
be included in the documentation.

A guideline that you should follow when
programming is to write code as though you
going to reuse it; if you can reuse it, others
will. Consider programming in a higher-level
language, especially an object-oriented
language. For example, C++ offers better
tools (e.g., reusable classes).

AN EXAMPLE

A few years ago, I wrote a program that
analyzes executable code; it searches load
modules for occurrences of the TIME SVC
(11), the STCK instruction, or the STCKC
instruction. At the time, I wanted a tool to
recognize potential problem areas in exe-
cutable programs that would manifest
themselves as the Year 2000 approached.
Every time I executed one of these instruc-
tions, the program was vulnerable, since it
would be presented with the current date.

I performed these searches on an entire
PDS by sequentially processing the PDS
indexes and loading the members of the
library. The code needed to perform this
PDS lookup and the subsequent program
loading is provided on the NaSPA web site
as filename REIN0501.TXT. To access, go
to www.naspa.com and click on “Technical
Support,” and “Coding Examples.”

Once a member is loaded, the search
begins. Each potential op (operation) code
is tested. In addition, if the program finds a
match, the op code translates to operation

length. This length — two, four or six bytes
— is used to increment a pointer, which
works its way through the member. (I
imagine this is probably the way a delinker
executes.) If the pointer comes across
non-executable code, it continues its search
through the load module, one byte at a time,
until it clears the data area and executable
code resumes. However, there is a potential
problem with this algorithm; when my
program maneuvers through a data area, it
can encounter a hexadecimal equivalent of
an executable instruction. This is not as bad
as it would seem. Most good programmers
initialize data areas before the program uses
them — usually to blanks or hexadecimal
zeroes. And, even in a worst-case scenario,
when the program picks up a X=0A0B=,
X=B205’ or X=B207’ in the data area, the
program reports one too many hits. (The
program errs on the side of caution.) I started
using this program about two years ago, and
I have yet to find a hit that fell outside the
realm of executable source code.

When the program finds an operation for
an SVC 11, STCK or STCKC, its displace-
ment within the load module is calculated
and printed out.

PROGRAMS DERIVED FROM THE
EXECUTABLE CODE ANALYZER

Under most circumstances, the code that
I recycle consists of the subroutines and
macros used within the program. These
items usually represent algorithms that are
useful across many different presentations.
With the executable code analyzer, however,
presentation of the load modules is the most
useful part of the code. A called subroutine
determines how this presentation layer will
be used for any given program.

Following are some suggested changes
that you can quickly make to the code
analyzer, and additional programs that
you can develop that are useful in their
own right:

● Delete Non-Executables from Load
Libraries: One of the first problems I
encountered with the original code
analyzer program was that it would
abend when a non-executable module
was loaded. Therefore, I originally
added the logic to skip a module if a
control card was provided with that
module’s name. When I had the time to
do it right, I added an ESTAE exit
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Command: Function:

awk Simple data selection and manipulation
cd pushd, popd Controls access to data of one type (e.g., C programs)
ftp Transfers programs to/from MVS
grep, agrep Find text strings within records *
Perl scripts Advanced data selection and manipulation
sed Stream editor
wc Word count, count lines of code
vi, emacs Text editors

* Note: grep defines a record as a line; however, with agrep you can define a record based
on a user-supplied delimiter.

FIGURE 1: SOME HANDY UNIX COMMANDS FOR MVS SOURCE CODE MAINTENANCE
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routine to print an error message and
recover from the abend. Then I
modified the exit routine to delete the
problem module and I replaced the
subroutine at the program’s kernel
with a BR R14 instruction, since
all of the work for a module was
completed before a successful (or
unsuccessful) load.

● Compare Two Load Modules for
Logical Equivalence: I developed a
second spin-off program that could
compare two load modules for
functional equivalence (since
IEBCOMPR does not offer such a
capability). The changes to the initial
program were, if not trivial, at least
manageable. A second load brings in a
second module for the comparison, and
if you alter the subroutine to add a
second pointer to the second module’s
code, you can compare the two
operations. Two modules are
functionally equivalent if the operation
codes equal the same value.

● Virtual Time Environment: The third
program I generated from the original
program provided a virtual time test
environment for Year 2000 problems.
The idea behind this program was to
provide an environment that resembled
VM with modules running under some
supervisory code that presented time
inquiries with a virtual time and date.
This was accomplished by trapping the

SVC 11, STCK, and STCKC instructions
and altering the reply. A parameter
passed to the executing program
supplied the initial virtual time and
converted it into a value that represented
the difference between the real time and
the virtual time.

This is how the program worked:
Within the main subroutine code is
placed that will search through the
operands for the SVC 11, STCK, and
STCKC instructions. If the program
finds these instructions, it changes them
to zero to create an invocation of the
ESTAE exit routine every time one of
the instructions tries to execute. This
abend trap will then perform the
instruction that it aborted. The abend
trap will note the real date and time that
it was returned, adjust the real date and
time with the displacement to
determine the virtual date and time, and
return the calculated date and time.
Then it will return to the load module
that was interrupted at the instruction
following the one that was set to zero.

● Determine COBOL Level of a Load
Module: Recently, a colleague asked
me if I knew of a program that would
look at a load module and determine
what level of COBOL was used to
create that load module. Although I
have since learned that such a program
exists, I plan to modify my original
program by making a change to the
operation code analysis to check the

documentation that COBOL provides in
the low storage (before the execution
point returned by the loading of that
module), and print out my results.

RESULTS AND CONCLUSIONS

The first program I wrote took a consid-
erable amount of time before it worked
correctly. However, coding the four additional
programs that reuse the core of the original
program took only a fraction of the time.

Although systems programs are generally
shorter than application programs, they are
usually sophisticated and are packed with
systems programmer tricks. Therefore,
although they take longer to develop, the
reuse value is high.

My programming notebook has taken on
many forms over the last three decades —
the original ream of papers loosely held
together, along with microfiche, and
assorted MVS and VM source libraries.
Presently, I have the files on a Unix work-
station. I can scan through them quickly by
using Unix utilities to select the pieces of
code I find useful, and then upload them to
an MVS mainframe.  

Bob has spent the past 31 years as a systems
programmer, most recently working with
MVS, VM, and Unix systems. He currently
does contractual work for The Rainbow Pencil
Company, a software development firm in
Mitchellville, MD. Bob can be contacted via
email at BobbySmarbo@aol.com.
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