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BY SAM GOLOB 
MVS Tools & Tricks

Accumulating Assembler
Techniques

Many of the newer MVS systems pro-
grammers are amazed at how much

the "old-timers" know about the MVS oper-
ating system. It is manifestly true that the
MVS (aka OS/390) operating system has a
tremendous number of software parts and
components that work together. And to
these new people (albeit a few exceptions),
the older practitioners appear to be thor-
oughly knowledgeable in these inner-work-
ings of the operating system.

This month, I'd like to show the true rea-
sons why the old-timers know so much
about the "current" MVS systems.
Logically, I would have surmised that the
opposite be true, but that's not so at all.

The main reason is that much of MVS is
old code — 25 or more years old. Another
reason is that the OS/360 systems —
through MVT, VS2, MVS/370, MVS/XA,
and MVS/ESA — have always been
upwardly compatible. Most of the old pro-
grams will still run on the newer MVS sys-
tems. Therefore, MVS knowledge that has
been built over time usually does not
become obsolete. The old facts continue to
be true, for the most part. So, as the systems
get newer, the only things the older people
have to learn are the exceptions and the new
features; the rest of their knowledge
remains solidly intact.

Newer people wonder if there's a way to
catch up. There is, but it takes a lot of
work and a plan. This month, I'll provide
that plan; you and I will both have to do
the work. 

THE ASSEMBLER BASIS FOR
MVS KNOWLEDGE 

No matter what anyone says, the MVS
operating system is written in Assembler
Language. Of course, there's IBM's internal

PL/1-like language, whether they call it
PL/S, PL/AS, PL/X, or whatever. But
everyone will admit that these languages
were only made to quicken the develop-
ment of what is essentially Assembler code.
IBM needed an edge on its competitors —
to be able to develop system-level code
faster than the others — so that's why they
invented these proprietary languages.
However, I'll prove that their purpose was
only to develop Assembler code; the out-
put of these PL/whatever compilers is not
an object deck — it's only Assembler
source code!

Since the MVS operating system was
constructed using Assembler, it follows that
utilities which manipulate operating system
constructs — control blocks, system data,
queues, or whatever — should also best be
built using Assembler. So where's the
"edge" that old-time MVS systems pro-
grammers have? It's in their Assembler
skill; specifically, in the fact that they know
how to access the MVS components and data
structures in Assembler language programs.

Today is the "age of OCO (Object Code
Only)." Source code for the system compo-
nents and for utilities that manipulate them
is being hidden away by IBM, and to a
greater degree, by other software vendors.
An up-and-coming systems programmer
today is handicapped by this trend. Where
can you learn about system coding, if you
can't see any code?

Well, you can see some of the code. The
older programs in the operating system,
which aren't (yet) OCO, are still available
in the Optional Materials that you can order
from IBM. Also, IBMlink supports a facili-
ty to "view system module" source code,
even if it's OCO, provided that your instal-
lation is licensed for that product. But to a
newer programmer, especially with today's

emphasis on just installing products "out of
the box," it's daunting to try and break in.
You have limited time and resources.
Where do you begin?

THE PLAN

Many have followed my plan for learning
about MVS system internals and, to an
amazing degree, have succeeded. In
essence, this is really the same plan that the
old-timers followed when they were break-
ing in — only at that time, it was the "offi-
cial" way that systems programmers
worked. Today, you need to supply your
own ambition.

The idea of the plan is to write, or fix,
your own system utilities and thereby accu-
mulate knowledge about how to manipulate
the MVS system parts. Each utility will
access one or more MVS system compo-
nents and/or manipulate some data. By
gathering experience, first with one utility,
then with another and another, you'll even-
tually accumulate a great store of knowl-
edge about many system components. All
of this knowledge will serve you in good
stead for years to come. IBM isn't about to
ruin all the code running in all the MVS
shops by changing the system so much that
the old programs won't work any more.

Usually, it's easier to start by fixing a util-
ity than by writing one from scratch. Of
course the best training comes with writing
a complete program. However, with less
time for practice, it's probably better to
work on some of the many old utilities that
are freely available. Fortunately, we have
enormous repositories of old utilities that
are freely available for anybody to look at. 

The first source for ready-made utilities
that have source code is the CBT MVS
Utilities Tape web site, which is accessible
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through the “Members Only” section of the
NaSPA Web site at www.naspa.net. Besides
the CBT Tape web site, there are the older
materials from the Xephon archives (1997
and before) that are available to non-sub-
scribers of the Xephon journals. If you want
to explore further, you can follow the links
to other MVS-related sites from the CBT
Tape web site, NaSPA's web site, or Eric
Loriaux' web site at www.loriaux.com.

The CBT Tape materials are actually
available as a tape or on CD-ROM. For
more information contact NaSPA.

Now that we know where to start looking
for old utilities, how do we begin using the
materials and where do we break in? The
answer is look through the CBT Tape con-
tents on File 001 of the CBT Tape and select
a file that seems interesting to you. Then
download the file(s) containing the source
code and start reviewing it. Try the program
and see how it works externally. Then look
at the code and try to see how it does its
"magic." Gradually, as they are accessed,
the inner-workings of the system compo-
nents will unfold to you — one component
at a time. 

For example, consider the COPYMODS
program from File 229 of the CBT Tape.
COPYMODS is a utility that allows you to
make up to 10 duplicate copies of all files in
a magnetic tape, including the labels.
Obviously, in order to do this, the COPY-
MODS program requires that you have
"BLP privilege" for your userid in both the
JES class and in the security system,
because the program ignores all the label
information in the output tape(s) and most
of the label information in the input tape.
The COPYMODS program requires the
ddname IN for the input tape and OUT1,
OUT2, ... through OUT10 optionally, for up
to 10 output tapes. See Figure 1 for sample
COPYMODS JCL. 

Why am I mentioning COPYMODS
here? Because we want to learn some sys-
tem internals information from the way
COPYMODS works. And it'll be the same
idea from any other utility program you study. 

The COPYMODS program has to find
out which ddnames you've coded in your
JCL in order to figure out which output files
to open. You may want to make only one
output tape, in which case you'd only code
one output DD card, perhaps OUT1, or it
could be OUT4 or OUT7. Or, possibly you

might want to make four tape copies, as
illustrated in the sample JCL of Figure 1.
Then you'd code four output ddnames, per-
haps OUT1 through OUT4. When the
COPYMODS program starts executing, it
has to determine which ddnames that look
like OUT1 through OUT10 are present in
your JCL. Once you see how COPYMODS
does this, you'll learn about the TIOT con-
trol block and how to access ddnames in an
Assembler program. This will be a piece of
knowledge that you'll store for the future.

Now I'll show you how the TIOT (Task
IO Table), which internally contains the
ddname information for a job, can be
accessed in an assembler program. You can
see this information firsthand if you exam-
ine the Assembler source for the COPY-
MODS program.

The Communication Vector Table (CVT),
whose beginning address is at virtual stor-
age location X'10', points to the TCB words,
the second of which points to the current
TCB that contains a pointer to the TIOT,
which contains a pointer to the first DD
entry.  Each entry is checked to see if its
ddname equals OUT1, OUT2, OUT3, and
so forth, all the way through OUT10. If one
of these is found and flagged, then the next
entry is checked, and so forth. Each time
one of these ddnames is found and flagged,
the DCB corresponding to that ddname is
later opened. By seeing this technique in

one working program, you can learn to use
it later if you ever need to look for the pres-
ence or absence of a ddname in your pro-
gram's execution JCL.
BUILDING FOR FUTURE
KNOWLEDGE

Now that you've seen a piece of this
process, you can start accumulating knowl-
edge for yourself. Pick a utility you like and
study its parts. Try and change the program
a bit using some of the other things you've
already learned. Test the changed program
to see if you've actually accomplished your
desired result. As you build success upon
success, your knowledge will grow accord-
ingly. Good luck. I hope to see you again
next month.  
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Golob is a senior sys-
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also participates in
library tours and book
signings with his wife,

author Courtney Taylor. Sam can be contacted
at sbgolob@attglobal.net and/or sbgolob@
aol.com. The Online CBT Tape Web site can be
reached from the "Members Only" section of
www.naspa.net.

DD for the input tape is IN. DD for one to 10 output tapes is OUTn, where n can be any number from 1 to 10. 
The COPYMODS program has to find out which output DD names are present.  For this purpose, it must search the

TIOT (Task IO Table) control block, and make a determination which output files to open.
Note that the output VOLSERs are dummy names. MVS JCL requires that they be different from the input VOLSER.

But the output tapes will contain exactly the same data as the input tape, including the labels, if any.

//SBGCSCP JOB (A006,SYTM,99,99),S-GOLOB,
//        CLASS=Q,MSGCLASS=V,NOTIFY=&SYSUID
//*
//**********************************************************
//*     COPY 2 TAPES - EVERYTHING
//**********************************************************
//*
//COPY   EXEC  PGM=COPYMODS,REGION=4096K
//STEPLIB  DD  DISP=SHR,DSN=SYS2.MVSP.SDTS.USERLIB  (authorized)
//SYSPRINT DD  SYSOUT=*
//IN   DD VOL=SER=CBT406,DISP=OLD,UNIT=NOSILO,LABEL=(,BLP)
//OUT1 DD VOL=SER=CBT40A,DISP=OLD,UNIT=EXPORT,LABEL=(,BLP),
//    DCB=TRTCH=NOCOMP
//OUT2 DD VOL=SER=CBT40B,DISP=OLD,UNIT=EXPORT,LABEL=(,BLP),
//    DCB=TRTCH=NOCOMP
//OUT3 DD VOL=SER=CBT40C,DISP=OLD,UNIT=EXPORT,LABEL=(,BLP),
//    DCB=TRTCH=NOCOMP
//OUT4 DD VOL=SER=CBT40C,DISP=OLD,UNIT=EXPORT,LABEL=(,BLP),
//    DCB=TRTCH=NOCOMP

FIGURE 1: SAMPLE JCL TO RUN THE COPYMODS PROGRAM
FROM FILE 229 OF THE CBT MVS UTILITIES TAPE


