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BY J IM MOORE 

Working Smarter

BY REFERENCE —
By Example

Last month, I discussed several additional
clauses that you can use with the

COBOL CALL statement. Specifically, I
covered the following clauses that can
appear after the USING:

● BY REFERENCE
● BY CONTENT
● BY VALUE

This month, I will demonstrate what BY
REFERENCE means by way of a small
Assembler program.

The Assembler subroutine (named
VIEWUP03) has a valuable use for debug-
ging. It translates one of the addresses
passed “BY REFERENCE” and returns it,
translated into readable hexadecimal nota-
tion. This returned address can then be used
to find variables in storage. I routinely use
this subroutine when debugging ISPF
dialogs and edit macros to return the
address of my function pool variables. You
can use it in any program where you need to
know the run-time address of a piece of
storage that a program is using.

REGISTER 1: THE BY REFERENCE
REGISTER

For many years, the IBM convention for
parameter passing on subroutine linkage
has been to load register 1 with the address
of a list of addresses. This is done just
before the call is made. In COBOL; the
CALL statement does this register load for
you automatically.

In Figure 1, the BAL code is using the
address in register 1 to load two other regis-
ters (11 and 9). The two subsequent USING
declaratives provide the required address-
ability to the dummy sections (DSECTs)
defined elsewhere in the program.

The important thing to remember about
this is that the addresses being passed are
addresses in the calling program’s storage.
Any subsequent modifications to the fields
in the DSECTs are in fact, modifying the
caller’s storage.

VIEWUP03: A TWIST

Most programs that receive passed para-
meters in this manner usually perform some
kind of function using the passed data. The
VIEWUP03 program does something
slightly different. It is going to store the
address in register 11 (the first address
passed) into some acquired storage, translate
it and then return the 8-byte translated
address in the area labeled RETDATA. The
RETDATA area is pointed to by register 9,

or the second address that was passed.
Figure 2 shows how the VIEWUP03 pro-
gram would be called from COBOL.

Only at entry can an Assembler program
rely on the address in register 1 pointing to
a list of addresses. Many macros and
callable services use registers 0 and 1 to
communicate values back and forth. This is
why the code in Figure 1 safely stashes the
passed addresses into other registers before
it really gets started processing.

TRANSLATING THE ADDRESS

The “guts” of the program are the first
five instructions shown in Figure 3. The
program has dynamically acquired storage
for the DSECT named STORAGE. The
first instruction (ST) stores the value in

The Load (L) instruction is used because R1 is “pointing” to the first (or only) address in a list. Once executed, the
Assembler program has access to the storage at these addresses. 

L    R11,0(R1)
L    R9,4(R1)
USING LINKAGE,R11
USING PASSBACK,R9
.
.
LINKAGE DSECT

DS CL4
PASSBACK DSECT
RETDATA DS CL8

FIGURE 1: ASSEMBLER INSTRUCTIONS THAT RECEIVE
THE BY REFERENCE ADDRESSES POINTED TO BY R1

Note that the BY REFERENCE clause is not coded. It is the default.

Working-Storage Section.
01  First-Fld-In-WS     Pic  X(08).
.          
.
.
01  Returned-Address   Pic  X(08).

Call ‘VIEWUP03’ Using First-Fld-In-WS, Returned-Address.

FIGURE 2: CALLING THE VIEWUP03 PROGRAM FROM COBOL
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register 11 (remember that this was the first
address passed) into an area labeled
DATADDR in acquired storage. Next, reg-
ister 2 is loaded with the address of
DATADDR. Then an UNPK instruction is
issued against DATADDR using an extra
slack byte. The translate instruction (TR)
converts the “unpacked” hex digits into
their EBCDIC equivalents. Finally, the
translated hex address is moved to the
RETDATA field. Remember, this field is in
the caller’s storage.

That is all there is to it. The end result of
calling this program will be to have the full-
word hex address of the first parameter
returned as an 8-byte character string in the
second parameter.

WHAT ABOUT THE DATA?

If you examine the DSECT named LINK-
AGE in Figure 1, you will notice a 4-byte
“filler” defined beneath it. This is the unla-
beled declaration of “DS CL4”. In COBOL,
this would be coded as “01 PIC X(4)”.
Considering that the purpose of the
VIEWUP03 program is to translate the first
address passed, it does not even look at the
actual data at that address.

In the program that called VIEWUP03,
the data context should be clearly defined.
This is why the example in Figure 2 uses the
“First-Fld-in-WS” as the address of the first
parameter. By returning the address of the
first field in Working Storage, you should be
able to clearly map out the data in memory
by looking at the COBOL “01 Levels” and
their subordinate elementary items.

USES FOR THIS PROGRAM

Debugging is the primary use for a sub-
routine like VIEWUP03. Here a few things
that I have done with it:

1. In an ISPF dialog or edit macro that is
written in COBOL or Assembler or
both, I make the eight-byte returned
address field a VDEFINEd function
pool variable. When I need to directly
view storage, I invoke the BROWSE
command of ISRDDN using the
copy-and-pasted value. How do I see
the value? From a breakpoint set at
Option 7.8 of ISPF, I view the list of
function pool variables at Option 7.3.

2. When I am testing batch programs using
the LE DEBUG Tool under READY

mode of TSO, I do a similar thing. To
see the value, I add the eight-byte
returned address field to the Monitor
List window. I then copy-and-paste
the returned address and issue the
SYSTEM ISPF command. Once in
ISPF, I use ISRDDN to BROWSE the
memory at the returned address. See
Figures 4 and 5.

3. In the initialization routines of
programs that I am working on, I will
call the VIEWUP03 program to get

the run-time address of various fields
and then display them when starting
up. I do this so that I can easily find
them in a dump if an ABEND occurs.
I remove these calls when the program
is finished.

CONCLUSION

The entire VIEWUP03 program code will
be posted on the NaSPA web site. If you are
in a hurry, feel free to request a copy by

ST R11,DATADDR
LA  R2,DATADDR
UNPK UNPACK(9),0(5,R2)
TR  UNPACK,HEXTOCHR
MVC  RETDATA,UNPACK
.
.
DS  0F
DC CL239’ ‘

HEXTOCHR EQU   *-C’0’
DC    C’0123456789ABCDEF’
.
.

STORAGE DSECT
SAVEAREA DS 18F
DATADDR DS F

DS CL1
DS 0F

UNPACK  DS CL8
DS CL1

LSTORAGE EQU *-STORAGE

FIGURE 3: INSTRUCTIONS AND DATA AREAS REQUIRED FOR TRANSLATING
THE ADDRESS IN REGISTER 11 INTO READABLE HEX CHARACTERS 

The field named WS-Address has been added to the LE Debug Tool Monitor window. From here, the Windows Copy
function is used to place its value on the clipboard. The 1000-Initialize paragraph is the first routine executed in the
CLCCTIOT program. The field named Copyright is the first field in Working-Storage.

FIGURE 4: LE DEBUG TOOL DISPLAYING THE WS-ADDRESS FIELD IN THE MONITOR
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sending me an email. My email address appears in the bio that
accompanies this column.

My goal for this column was to graphically show how the BY
REFERENCE method of calling subprograms works. By getting
down low and actually snagging the passed address and translating
it, I hope that I have accomplished this goal.

I offer this challenge to interested readers who are familiar with
Assembler programming. Do you think that you could extend the
VIEWUP03 program to not only return the translated address but
also translate the data at the address? A length parameter (how far
into the “LINKAGE” DSECT to translate) would have to be added.
However, the basic sequence of instructions that translates the
address could also be used to translate the data as well.

For COBOL programmers, I also have a challenge: Look at the
code of VIEWUP03. Follow each instruction and learn a bit more
about Assembler language programming. Your intent in doing this
should not be to become an expert Assembler programmer. Instead,
try keeping a COBOL context in mind as you examine the code. If
nothing else, doing this will help you appreciate the high-level
power of modern COBOL dialects.  

NaSPA member Jim Moore is the president
of Concentrated Logic Corporation, a
Glendale Heights, Ill.-based software devel-
opment firm specializing in TSO/ISPF/PDF
and database design. He can be reached at
conlogco@ix.netcom.com.

After issuing a SYSTEM ISPF command from within the LE Debug Tool, the ISRDDN
(a.k.a. DDLIST) is invoked via TSO ISRDDN. Once ISRDDN is active, using the BROWSE
sub-command allows a direct display of memory. The address that was copied to the
clipboard is now pasted. Note that absolute BROWSE addresses must end in a period
as shown below.

FIGURE 5: ISRDDN MEMORY BROWSE OF THE RETURNED ADDRESS


