Chapter 2 - Structure of an IBM Mainframe Assembler Language Program

One of the main issuesin learning Assembler Language for the IBM Mainframe Series, such as
the IBM/370 and following models, is the environment in which the programming isdone. This
is aset of notes on accessing the IBM Mainframe and creating an assembler language program to
run on that system. Much of what is said here can be applied to running other programs, such as
COBOL, on the Mainframe. This chapter was revised in January 2009 to reflect the new IBM
Mainframe to which Columbus State University was recently granted access.

The chapter begins with a description of how to log on to our mainframe, presents some cautions
in use of the emulator, discusses the structure of an Assembler program that will run on the CSU
mainframe, and closes with a discussion of the use of the editor and other system utilities.

The reader should note that almost al of the illustrations in this chapter are screen shots taken
from the standard CSU terminal emulator, using the standard screen style. Other styles can be
used; the more common option being one with the background display set to black. Whilethis
option displays well, it does not print well. For this reason, | have chosen the style used.

Use of the Terminal Emulator

Before starting our discussion on accessing an IBM Mainframe, it is important to discuss some
cautionsin use of the terminal emulator. There are significant differences between the use of the
keyboard for this tool and for the normal programming as donein class.

Maintaining the Terminal Session

As noted below, thefirst thing to do when running a program on the Mainframe is to launch the
terminal emulator on your PC and log onto the Mainframe. This establishes a session on the
Mainframe and allows you to edit and run programs.

It isvery important that you log off the Mainframe in an orderly manner. It isamost always not
acceptable just to close the Terminal Emulator as one would close any M S-Windows program
before logging off the Mainframe. If you do that, the Mainframe will maintain your session for a
time (possibly 15 minutes to an hour) and not allow you to log back on.

This caution also applies if the session is dropped due to any other errors; e.g. bad transmission.

Keyboard L ock

Another event that frequently happens is that the emulator will stop responding to key strokes.
At this point, you might see “XMIT Lock” in the display bar at the bottom of the emulator
window. To clear this, hit the ESC (Escape) key a number of times. If that does not work, then
aternatively hit Ctrl-Q and Ctrl-S. Y ou cannot proceed until the keyboard is unlocked.

Beware of the Overwrite M ode

The normal (and preferred) mode for running the emulator is called Overwrite, as opposed to
Insert. Most word processors can be operated in either mode, but commonly work in Insert.
While operating the terminal emulator in Insert Mode can yield complex and perplexing results,
we note here that misuse of the Overwrite mode can lead to predictable, but wrong, results.

Consider the problem of altering the string “AAABBBCCC” to read “AAADDDCCC". In Insert
mode, one might place the cursor after the “BBB”, backspace 3 times, and then insert the “DDD”.
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S/370 Assembler Structure of a Program

Consider what happensin Overwrite Mode. First position the cursor after the BBB to get
AAABBB| CCC

Then backspace three times to get the string
AAA| CCC

Then enter the string “DDD”. Theresult islogical, but surprising. The new string is
AAADDD

What has happened is that the “CCC” in the string “AAACCC” has been overwritten to produce
the result “AAADDD”. The “CCC” was not “moved over” so that the string “DDD” could be
placed in front of it; the string “CCC” just replaced the next three charactersin the old string.

Be Cautious About “Non Standard” Keys

Here | have avery precise definition for the non—standard term “Non Standard Key”. Itisakey

that does not immediately correspond to akey on the IBM 029 card punch. Within this arbitrary
definition, let us stipulate that lower case |etters correspond to upper case letters, all of which are
present on the IBM 029.

With afew exceptions, the “standard keys’ are those that produce printable characters. One way
to refer to this set of keysisto call them the “Character Keys’, though thisis not a standard
usage. On the standard keyboard, these include the a phabetical keys, the digit keys directly
above them, the space bar (it producesthe® ” character), the shift key (which produces no
character), and the characters generated by pressing the shift key and one of the other mentioned
keys. This set of keys specifically DOES NOT INCLUDE the keysin the Numeric Keypad to
the right of a standard keyboard.

it Iu:lnme dia

Fll.ll_(‘ tion Intermet

Controls

{ Toggle &
[ Other Eevs
_ Numeric
Kewvpad
CBE.:.:I-DI Windows Key Alt Key Windows Key Curson
' Control Keys
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S/370 Assembler Structure of a Program

We now note that most terminal emulators are not guaranteed to handle all of the standard keys
correctly. Let usignore the Multimedia Keys and Internet Controls (which nobody would expect
to work) and discuss the other keys.

The Numeric Keypad keys emit scan codes that may differ from those emitted by the digit keys
that are at the top of the alphabetical set. These might be converted into different EBCDID
codes by the terminal emulator, and thus be misinterpreted by the Mainframe.

The Toggle K eys emit codes that generally have no meaning to most terminal emulators.

The Cursor Control Keys can be used in certain contexts, such as moving over text. They
should not be viewed as introducing a space character, though they may seem to do so.

The Function Keys are correctly interpreted by the emulator and passed to the Mainframe.

The following keys can be used with the standard terminal emulator packages: the character
keys, the Function Keys, and (occasionally) the Cursor Control Keys. In general, the Control
Key, Alt Key, Windows Key, keysin the Numeric Keypad, and the Toggle Keys should be
avoided. While these often work, they occasionally will cause the keyboard to freeze.

L ogging onto the M ainframe
Thefirst step isto run atermina emulator. What we have on the computers
at CSU iscalled “zScope Classic”, currently version 5.1. | double click the icon.

The program starts. In the status line at the bottom of the screen and below what will become the
display, one sees two words: “OFF LINE” and “Overwrite”. The standard for the mainframeis
editing in the overwrite mode, in which the characters typed will replace the existing characters.
The“OFF LINE” is an indication that one needs to connect to the mainframe before proceeding.

Go to the File menu at the top and click on Connect (Alt C). Another option isto click on the
“lightning bolt” icon just below the File menu. Y ou will be connected to the mainframe. At this
point, you should see a splash screen with “ENTER L FOLLOWED BY THE APPLID YOU
WISH TO LOGON TO”. Immediately we see that we have landed in UPPERCASE LAND, the
standard style for the classis mainframe application. Y ou might as well set the “CAPS LOCK”
on your keyboard.

L TSO

Enter the above line, followed by a carriage return (the Enter key). Y ou will be prompted for a
user ID. | entered my seven—character ID. You should use the user ID assigned to you by the
instructor. Y ou are taken to another screen, with the cursor positioned at the place for entry of
your seven—character password.

If thisis your first use of the mainframe, your password will be set to your user ID. You will be
required to change the password before proceeding. Enter the password followed by a CR (hit
the enter key). DO NOT USE MORE THAN SEVEN CHARACTERS FOR THE PASSWORD,
asthis can lead to effects that will appear to be random, though they are predictable.

At this point, you will see severa screens of announcements, the last one ending with “LAST
MESSAGE FROM VENDOR.CLIST”. Hit the Enter Key at the end of each of these displays.
On hitting the Enter Key after the last key, you will be presented with the ISPF Primary Options
Menu (shown below, using my display option).
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If you use another screen style, your display will appear different, but have this content.

&4 z/Scope Classic v5.1 E\EWE

: File Edit View Preferences Help
1Z]- = R S aE&[Ee- B Q- 9
# | Shudent - A -

[ Henu [ Utilities | Compilers | Options | Status | Help

IS5PF Primary Option Menu

Option -=--> |
More: +
B Settings Terminal and user parameters User ID . : CSUFBA3
1 View Display source data or listings Time. . . : 13:35
2 Edit Create or change source data Terminal. : 3278
3 Utilities Perform vutility functions Screen. . : 1
4 Foreground Interactive language processing Language. : ENGLISH
5 Batch Submit job for language processing Appl ID . : ISH
E Command Enter T50 or Workstation commands T50 logon : SPFPROCE
¥ Dialog Test Perform dialog testing 150 prefix: CSUPAA3
8 LH Facilituy Library administrator functions Suystem ID : 5BW1
9 IBHW Products IBHM program development products MVY5 acct. : FB3
18 S5CLH SW Configuration Library Manager Release . : IS5PF 5.9
11 Workplace ISPF 0Object/Action Workplace
—————— Other Install Products ------
5D SDSF System Display and Search Facility
IP IPCS Inter Problem Control Facility
Fi-Help FZ2-5plit F3-Exit F?-Backward FB-Forward F9-Suap

FiB-Actions F12-Cancel

LU-LuU Overwrite 04,14 TCPOOO12
— C
f," start [4 /3 Class schedule:... F T ow ... Y 210... r el MyText3l2l ... [ i solicaire 215¢ it Q') MmEl 235 PM

Editing a File
There are two tasks here: find the file that you want to edit and actually editing it.

I chose menu option 2. Thistakes me to amenu with alot on it, including:

ISPF Library

Project

Group

Type

Member
For the project enter your user ID. Thisisan assembly language course, so the group isASM.
We edit source code, so the Typeis SRC. Sincel have logged on before, the system remembers
what | last looked at and displays as follows.

|SPF Library
Project  CSU0003
Group ASM
Type SRC
Member

Thisiswhat | want, so | hit the enter key.
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TheEDIT Screen
What now displaysistitled “EDIT CSU0003.CS3121.ASSY”. | would cdll it a“File Listing”,
though | am confident that thisisnot IBM terminology. | now must select afileto edit.

My listing shows five lines, appearing approximately as follows.

JCLPOST
LAB1
LAB1EBGO
POSTJCL
POST1JCL

It istimeto select aline and thereby select afileto be edited. It is herethat we first encounter
what | call “dual mode” editing. At times certain keys act as commands to the system, moving
the cursor and so forth. At other times, the keys act as text to be input into afile.

Here use the TAB key as acommand key to move the cursor to the dot in front of the name
of thefile that you want to edit. | have chosen LAB1EBGO. Input the single character “S’,
followed by the ENTER key to edit thefile. You are in Command Mode.

Y ou should now see a screen that resembles the following. We shall discuss this later.

e z/Scope Classic v5.1

: File Edit Wiew Preferences Help

-8 B ¥ X B &BE- & G &E0EH- Q- @

| File‘ Edit| Edit_Settings| Menu‘ Utilities| Compilers ‘Test| Help

EDIT CSUBBB3.C3121.ASSY(LABLIEBGO) - B1.4M@ Columns HABA1 BBAY72
Command ==== | Scroll ==== Egﬁ_
e K XX H K FARRFXEFRAAFRFA X% ¥ ¥ %% %% %% %%%% [op OF DAta ¥**¥F XX FXREXRXXEREE KK EE A KKK XX E KK
--M56= -Warning- The UMDOD command is not available until you change

==M56=~ your edit profile using the command RECOVERY ON.

veeiey |/CSUBBE3A JOB (ASSY), ED BOZ*,CLASS-A,MSGCLASS-A,

paezag v/ NOTIFY-4S5SYSUID,MSGLEVEL-(B,B)

Boe380 |//ASH EXEC PROC-=HLASMCLG

HaBudy |/ /5YSIN 0o *

BaR584H TITLE *ED B - FROM SKELETON ASSEMBLER PROGRAH:

BOB6aH PRINT ON,NODATA,NOGEN

HHHTHH |33 5% # %32 53 3 5 X S ¥ X E XX BB X A A H K F X H B X A X H K F X H B X A X H XX B X F X KK XXX B XXX KB X ¥ 5
BABE8AA |¢ *
BABE9BAa |* PROGRAMMER: EDWARD BOSWORTH, COLUMBUS STATE UNIVERSITY *
Ha18d4 |¢ ASSIGNHMENT: FIRST LAB ASSIGNMENT FOR CPSC 3121 *
BA116808 |¢ DATE :+ JANUARY 21, 2489 *
BA120808 |« COMMENTS : THIS ALLOWS THE STUDENT TO LEAN HOW TO ENTER *
BH1380 | : A PAOGRAM ON THE MAINFRAME AND EXECUTE IT. #®
BA1LUBE | %
Y e e R R R R R T E R T L

Fi1=Help F2=5plit F3=Exit F5=Rfind F6E=Rchange F7=Up

F8-Down F9-Swap FiB-Left Fi11-Right Fi2-Cancel

LU-LU Ovensrite 08,03 TCPOOD12

['# soliaire v @M 2uspm
2
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A Sample Program

Here is the complete text of the sample program, listed with the line numbers removed.

There are two reasons for this: 1. The student will not type in any line number, and
2, With line numbers, | could not fit this on the page.

Thislistingis“asis’; later we shall comments on the program section by section.

/1 CSUD003A JOB (ASSY),' ED BOZ' , CLASS=A, MSGCLASS=A,

/1 NOTI FY=&SYSU D, MSGLEVEL=( 0, 0)

/1 ASM EXEC PROC=HLASMCLG

/ISYSIN DD *
TITLE 'ED B - FROM SKELETON ASSEMBLER PROGRAM
PRI NT  ON, NODATA, NOGEN

EE R S I I R I R R S I R R I I I R O

* *
*  PROGRAMVER  EDWARD BOSWORTH, COLUMBUS STATE UNI VERSI TY *
*  ASSI GNMENT:  FI RST LAB ASSI GNMENT FOR CPSC 3121 *
*  DATE : JANUARY 21, 2009 *
*  COWENTS : THI'S ALLOAS THE STUDENT TO LEAN HOW TO ENTER *
* A PROGRAM ON THE MAI NFRAME AND EXECUTE I T. *
* *
khkkhkkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhhhkhkhkhhkhkhkhkhhhkhkhhkk k khhhk khkhhk k khhhkk k,khk* *,k,*x*%
* *
* REG STER EQUATES *
* *
khkkhkkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhhkk k khhhk khkhhkk k khhhkk k,khk* *,*,*x*%
RO EQU O0
R1 EQU 1
R2 EQU 2
R3 EQU 3
R4 EQU 4
R5 EQU 5
R6 EQU 6
R7 EQU 7
R8 EQU 8
R9 EQU 9
R10 EQU 10
R11 EQU 11
R12 EQU 12
R13 EQU 13
R14 EQU 14
R15 EQU 15
ER R R I I R I R R S I R I I I R I R S R I I I R R R I R R I I R S I I R I I I
LAB1 CSECT

SAVE (14, 12) SAVE THE CALLER S REG STERS

BALR R12,0 ESTABLI SH

USI NG *, R12 ADDRESSABI LI TY

LA R2, SAVEAREA ADDRESS OF MY SAVE AREA

ST R2, 8(, R13) FORWARD CHAI N M NE

ST R13, SAVEAREA+4 BACKWARD CHAI N CALLER S

LR R13, R2 SET 13 FROM MY SUB CALLS
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EE R R SR RS SRR EEEEEEEEEEEREEEEEEEEEREEEEEEEEEEEERESEEEEESES

* BEG N THE PROGRAM LOG C. FIRST OPEN THE | NPUT AND OUTPUT
*

OPEN (PRI NTER ( OUTPUT))

OPEN (FILEIN, (1 NPUT))

PUT PRI NTER, PRHEAD PRI NT THE HEADER

GET  FILEI N, RECORDI N GET THE FI RST RECORD, |F THERE
*
* READ AND PRI NT LOOP
*
A10LOOP M/C  DATAPR, RECORDI N MOVE | NPUT RECORD

PUT PRI NTER PRI NT PRI NT THE RECORD

GET  FILEI N, RECORDI N GET THE NEXT RECORD

B A10LOOP GO BACK AND PROCESS
*
* END OF | NPUT PROCESSI NG
*
A9OEND  CLOSE (FILEIN) CLOSE THE FI LES. ..

CLOSE (PRI NTER)

L R13, SAVEAREA+4 PO NT AT OLD SAVE AREA

LM  R14,R12, 12(R13) RESTORE THE REG STERS

LA RI5,0 RETURN CODE = 0

BR  Rl4 RETURN TO OPERATI NG SYSTEM
khkkhkkhkkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhhkhkhkhkhd k khhhk khkhhkk k khhhkk khkhk* k,k,*x*%
* *
* OUTPUT FI LE - DATA CONTROL BLOCK *
* *

EE R I I I R S I R I I R I I I S R I R I O

PRINTER DCB  DSORG=PS,
MACRF=(PM) ,
DEVD=DA,
DDNAVE=PRI NTER,
RECFM=FM
LRECL=133

EE R I I I R I O I S R I I I R

X X X X X

* *
* I NPUT FILE - DATA CONTROL BLOCK *
* *

EE R I I I R R S R I I S S R I R R I

FILEIN DCB  DSORG=PS,
MACRF=( GV ,
DEVD=DA,
DDNAME=FI LEI N,
EOCDAD=A90END,
RECFM=FB,
LRECL=80

XX X X XX
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R I S I S I S S R I S S S O S O O I
*

* | NPUT RECORD AREA

*

R S S O S S I S I I I S S R O R S S O I
RECORDIN DS CL80
khhkhkdhkhkhhhkhkhhhhkhdhdhhhhkhdhdhddddhdhhddhhddddhhdddddddddhddddddxdddhrxddxxx
*

*  OUTPUT RECORD AREA

*

EIE R I I I R R R I R I I I S R I R I O

*
* HERE |'S THE HEADER FOR SPRI NG 2009
*
PRHEAD DS  0CL133
PRCL DC C PRINT CONTROL - PRINT ON NEXT LINE
DC  cL10
DC  CL122' ***COLUMBUS STATE UNI VERSI TY SPRI NG 2009* * *'
*
PRINT DS 0CL133 PRI NT AREA
PR DC C PRI NT CONTROL CHARACTER
DC  CL10
DATAPR DC  CL80'
DC  CL42
ER R I R I I I R R I I R R S I S I I I R I R R S R R R I R R R R R R I I R I I R I I R
*
* REG STER SAVE AREA
*

R b R R R R I Ik e I R R I I kSR R R I R I
SAVEAREA DS 18F
khhkhkdkhkhhhhkkhhhhhkhdhdhhhhkhdhhdhhddhhhddhhddddhhdddddddddhhddddddxdddhrxddxxx
*
*  LITERAL POOL - TH'S PROGRAM DOES NOT USE LI TERALS.
*
R R b R R R R I kI I S R I Sk O R R R I R R I R kI
* LTORG *
END  LABL
/*
/1 G PRI NTER DD SYSOUT=*
//GFILEIN DD *
LINE 1 SPRI NG 2009
LINE 2 SPRI NG 2009
LINE 3 SPRI NG 2009
LINE 4 SPRI NG 2009
/*
/1
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Column Conventionsin the Assembler Program
The column conventions are as follows:

Columns1-8 The name or label of the statement or declarative
Column 9 This must be blank
Columns 10- 14 The operation: instruction, declarative, or macro
Column 15 This must be blank

Columns 16 - 71 The operands for the operation.
Any continuation line must begin in column 16.

Column 72 If nonblank, the next line is a continuation of this one.

Consider the following example, taken from the sample program.

PRINTER DCB  DDNAME=PRI NTER
DSORG=PS,
DEVD=DA,
MACRF=(PM) ,
LRECL=133,
RECFM=FM

Thelabel PRINTER isplaced in columns 1 -7
The DCB macro is placed in columns 10 — 12

X X X X X

The arguments are placed in columns 16 — 71, the continuation mark isin column 72.

More on Column Conventions
Were weto use the COLS command in the editor, we would see the following
for thefirst line of the statement above.

PRINTER DCB  DDNAME=PRI NTER, X

000000000111111111122222222223333333333444444444455555555556666666666777
123456789012345678901234567890123456789012345678901234567890123456789012

Coding forms
It used to be common practice to have coding forms with the columns clearly indicated.

On such aform, the DCB statement might appear as follows, except that the form would have
been used by a human; thus the text would have been hand written.

[8](e](s]w](e] o] en] o] Nin R Wi N N N AR 99999999+223??????34_3344444444]445'5"1'5'5"1'5'54_556666666666 7|77

123456[78[0[0/1234|567820[1234(56(78/20(1/234(56(7820[1/2/34(5/67820[12 345678901234 (56782012

PRI NTER DICB DD AME=PRINTER, =
DS[0RG=FS|, b
D|EVD|=|D|A/[, X
MACRF=[([PM])], X
LBECL:lSH, X
RECFM=FHM |

We shall discuss the meaning (semantics) of this statement in alater slide.
At the moment, the only point is to emphasi ze the importance of proper column alignment.
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The Sample Program with Comments

These notes will focus on a sample program that was assigned for al students to execute on the
mainframe. Thislecture contains both code fragments and annotations on those code fragments.
Code fragments will be presented in the font Courier New (bold), as follows.

SAVE (14,12)
All other material will bein the standard font Times New Roman, asis this sentence.

The student will recall that the input to the assembler is not free—form; column placement is
extremely important. Your instructor discovered this fact when an otherwise correct program
would not assembly correctly.

Wefirst list the entire program, as it would appear in the IBM editor before being submitted for
execution. We then present a series of comments on the sample program.

Job Control Statements
In order to understand the structure of the sample program, one must imagine a “batch job”,
which is a sequence of cards submitted to the computer.

Y our input file comprises a sequence of lines of text. Each line of text should be
viewed asa“card image”, basically eighty characters with some of them blanks.

Hereis the job control language from my submission of the program.

/ / CSUDO03A JOB (ASSY), ' ED BQZ' , CLASS=A, MSGCLASS=A,
/11 NOTI FY=&SYSUI D, MSGLEVEL=( 0, 0)

/| ASM EXEC PROC=HLASMCLG

/1 SYSI' N DD *

Each student should employ a unique job name based on the user ID (mine is obviously
CSU0003), with asingle letter appended. The notify line should contains the string
“&SY SUID”, indicating that the user should receive all notifications.

The next line seems to indicate to execute HLASM, the high level assembler, with the option to
compile, load, and go — assembl e the program and execute it.

The next line indicates that the input will be from the lines of text following the JCL.
The next lineinvokes the TITLE macro to place thetitle at the top of each printed page.

TITLE 'ED B - FROM SKELETON ASSEMBLER PROGRAM
PRI NT  ON, NODATA, NOGEN

The assembler directive PRI NT ON, NODATA, NOGEN deserves acomment. Thisisadirective
to the assembler on formatting the listing, but not to expand the macros (defined later).

The course will include an assignment in which you will write your own macros. When you do
that, change the above print directive to

PRI NT ON, NODATA, GEN so that you can see your macro expansions.
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The next section of the code shows some comments. Within the context of the assembler
program, any line of text that begins with an asterisk (“*”), is taken as a comment.

ER I b b S b b S b b S R S b S b b S b S S S b b S SRR kb b S b S b b S b b b b

* PROGRAMMER: EDWARD BOSWORTH, COLUMBUS STATE UNI VERSI TY

* ASSI GNMVENT:  FI RST LAB ASSI GNVENT FOR CPSC 3121

* DATE : JANUARY 21, 2009

* COMMENTS : TH' S ALLOAS THE STUDENT TO LEAN HOW TO ENTER

* . A PROGRAM ON THE MAI NFRAME AND EXECUTE | T.

*

R R b b S b b b b b S R I I S S b A b S S R I Sk b S S A kR S R R S b S b b b S b b

The Register Equates

The next section of the code contains a number of EQU statements. Thisis essentialy a set of
substitution statements allowing use of labels for the numeric register designators. Without
these, one would have to write code such as BALR 12, O rather than BALR R12, 0.

EIR R R R Sk S S S R S R S R R I I I R I S R R R I I I

* REG STER EQUATES
R I I I I I I b b S S S I I I I I I I S S S I I I I S S S S I I S 0 I I I b b I S b S I I I I I I I S
RO EQU 0

RL EQU 1

R2 EQU 2

R3 EQU 3

R4 EQU 4

R5 EQU 5

R6 EQU 6

R7 EQU 7

R8 EQU 8

RO EQU 9

RLO EQU 10

RL1 EQU 11

R12 EQU 12

R13 EQU 13

R14 EQU 14

RL5 EQU 15

R R Sk I I R R S R S R R S R R S S S R S I S S R S I R R S S

The next section of code should be viewed as the start of the executable part of the program. The
structure of this part reflects the reality that a user program is handled by the Mainframe
Operating System as a subroutine or function. What this section of code doesisto set up the
standard linkage from a subprogram to the program that called it. Thisisuseful for processing
error output, and allows operations such as tracing the call stack, etc.
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Hereis the code section.

R R S b S I b b S b b S S S S Rk b S b R R S S b b b S b S S R R R R S S

LAB1 CSECT
SAVE (14, 12) SAVE THE CALLER S REG STERS
BALR R12,0 ESTABLI SH
USI NG *, R12 ADDRESSABI LI TY
LA R2, SAVEAREA ADDRESS OF MY SAVE AREA
ST R2, 8(, R13) FORWARD CHAI N M NE
ST R13, SAVEAREA+4 BACKWARD CHAI N CALLER S
LR R13, R2 SET 13 FROM MY SUB CALLS

R R Sk I R R S R I I R R A S S R S I S S R S I R R S I

This code should be viewed as “boilerplate”, which is code that should be the start of any
program written. All assembler language programs should start this way, changing only the |abel
before the “CSECT”, which should be viewed as the name of the program.

ThefirstlineLAB1 CSECT isadeclaration of a Control Section, named “LAB1".

By definition, a control section is*“ablock of coding that can be relocated (independent of other
coding) without altering the operating logic of the program”. Practically, a control section isjust
one block of assembly code that can be assembled and executed independently.

Opening the I nput and Output
Asindicated, the next section of code opens the input and output and prints a header line to the
output. Unlike the book’ s example, this does not skip to a new page.

SET UP THE | NPUT AND QUTPUT AND PRI NT HEADERS

OPEN (PRI NTER, (QUTPUT)) OPEN THE STANDARD QUTPUT

OPEN (FILEI'N, (I NPUT)) OPEN THE STANDARD | NPUT

PUT PRI NTER, PRHEAD PRI NT HEADER

GET FI LEI'N, RECORDI N GET THE FI RST RECORD, |F THERE

*

This example uses the macros associated with the IBM OS operating system. Note that the input
and output can be opened in any order, provided that each is opened beforeitsfirst use.

Note that the open of the input and the output can be combined into a single statement.
OPEN (FILEIN, (1 NPUT), PRI NTER, (OUTPUT))

Y our instructor prefersto use separate statements, one for each I/O file.

This should be viewed as a personal preference only.

When theinput FILEIN is defined, the declaration includes a specification of the line of codeto
be executed when an End-of-File exception israised. We shall say more on thislater. At
present, the program prints a header and attempts to get aline of input.
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ThePrint Loop
Hereisthe “main body” of the assembly code.

GET FI LEI N, RECORDI N GET THE FI RST RECORD

* IF IT IS THERE

* READ AND PRI NT LOCP

*

ALOLOOP M/C DATAPR, RECORDI N MOVE | NPUT RECCRD
PUT PRI NTER, PRI NT PRI NT THE RECORD
GET FILEI N, RECORDI N GET THE NEXT RECCRD
B ALOLOOP GO BACK AND PROCESS

*

Note that the code at |abel A10L OOP is executed thefirst time only if thetop line
of code has actually returned arecord (“card image” or 80 characters of text).

On execution of this code at label A10L OOP, we are guaranteed that there is arecord in the data
storage area associated with the identifier RECORDIN.

These eighty characters of text (trailing blanks are included) are copied into the data storage area
associated with the identifier DATAPR, and then sent to the output.

This code then tries to get another line (card image) of input. If thereis more input, the code
executes an unconditional branch to the statement A10L OOP, thus continuing the loop.

Note that the B ALOLOOP statement is an example of the notorious GO TO statement, which is
avoided in higher level language programming. With this early assembler, it is not possibleto
avoid such statements. The more modern assembler, HLASM, allows one to do without it.

The Print Loop (Java Style)
The best way to view this print loop isto add a construct that is used in both Javaand C/C++.

GET FI LElI N, RECORDI N GET THE FI RST RECORD
*
A10LOOP MWC DATAPR, RECCORDI N MOVE | NPUT RECORD
PUT PRI NTER, PRI NT PRI NT THE RECORD
GET FI LEI N, RECORDI N GET THE NEXT RECORD
If End_of File Then Break
B A10LOOP GO BACK AND PRCCESS

*

Theloop is never entered if the first GET statement does not return arecord.

Theloop is exited when the contained GET statement encounters an End of File.
Otherwise, the processing continues.
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Closing the Input and Output
When there is no more input to process, the code calls a section to close the /0
and terminate the processing.

AQOEND  CLOSE FI LEIN
CLOSE PRI NTER

Note the statement with label ASOEND. Thiswill be seen to be the statement associated with the
end of file on the input.

Traditionally, a program will have some “close up” processing to do at this time, such as printing
totals and summaries. Here the code just closes the Input and Output.

Thisisthe end of the custom code. The rest of the codeis “boilerplate”.
The Standard Closing Code

Hereis the standard “postfix code’. It must be the last section of code executed in any program
to be run on our mainframe, which is running the IBM OS operating system.

A9OEND  CLOSE (FI LEIN) CLOSE THE FI LES. . .
CLOSE ( PRI NTER)
L R13, SAVEAREA+4 PO NT AT OLD SAVE AREA
LM  Rl14, R12, 12(RL3) RESTORE THE REG STERS
LA  RI5,0 RETURN CODE = 0
BR Rl4 RETURN TO OPERATI NG SYSTEM

R I S b S I b S b S b b S S R S R S b Rk S S b b b b S S S SRR R S S

When your program terminates, it must execute areturn to the operating system. Thisisthe
return code required by the operating system.

Defining the Output
The output file is defined using a standard DCB (Data Control Block)
PRINTER DCB  DSORG=PS,

MACRF=( PM ,

DEVD=DA,

DDNAME=PRI NTER,

RECFM=FV,
LRECL=133

DDNAME identifies the file's symbolic name, which is further elaborated later in the “job”.

DSORG indicates that the data set is “physical sequentia”, organized as
a sequence of output records and not indexed in any way.

DEVD defines aparticular 1/0 unit. Thisdataset is Direct Access.
RECFM specifies the operation to move data from the work area.

X X X X X

LRECL specifies the length of alogical record, set to 133 for astandard line printer. Each line
printer will print 132 characters. Thefirst character in the 133 isaprinter control character.

Note that this statement covers six lines of text; thefirst 5 ending with atermination character.
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Defining the I nput
Theinput fileis defined using a standard DCB (Data Control Block).

FILEEN DCB  DSORG=PS,
MACRF=( GM)
DEVD=DA,
DDNAMVE=FI LEI N,
ECDAD=A90END,
RECFM:FB,
LRECL=80,

DDNAME identifies the file's symbolic name, which is further elaborated later in the “job”.

DSORG indicates that the data set is “physical sequentia”, organized as
a sequence of input records and not indexed in any way.

DEVD defines aparticular 1/0 unit. Thisdataset is Direct Access.
RECFM specifies the operation to move data from the work area.

X X X X X X

LRECL specifies that the length of the input record is 80 characters.
EODAD provides the end—of—file address for the input file that is read sequentially.

MACREF defines the type of input operation, here “get and move to work area”,
so that it can be accessed by the GET macro.

This and the previous macro invocations are examples of the use of call by keywords, rather than
call by position. In other words, the arguments of the form XX =YY could have been written in
any order, provided only that XX isavalid parameter name and YY is an acceptable value for the
parameter XX. This style of writing macro invocationsis usually preferred; it is easier to read.

Thelnput Record Area

The data arealabeled RECORDIN reserves eighty bytes of memory storage for use

in the input of an eighty—character card image. All of our programs will be written using the
(now archaic and artificial) assumption that al input is from lines of exactly 80 characters each.
This assumption fits terminal input very well.

ER R S b S b b b b b b S S b S S R R S S b S b S b S I R R kb A S b S S R S

* | NPUT RECORD AREA

EIR R Rk I S R R S Rk S S S I S R S I R S R R S I I R S I

RECORDI N DS CL80
kkhkkhkkhkkhkhkhkkhhhkhhhkhhhkhdhhkhdhhkhkhhkhdhhkhdhhkhkhhkkhhhkhkkhkhkhkhhkhkkihkhkkhhkk kkkik k) ) kx*k*
Future programs will follow a convention that should be familiar to COBOL programmers.
We shall still assume 80—column input, but divideit into fields.

RECORDI N DS 0CL80 THE CARD HAS 80 COLUMNS

FI RSTNVE DS CL8 THE FI RST 8 COLUMNS HOLD THE FI RST NAME
LASTNMVE DS CL10 THE NEXT 10 COLUWNS HOLD THE LAST NAME
ACCOUNT DS CL12 THE NEXT 12 COLUMNS HOLD THE ACCOUNT NUV
FILLER DS CL60 THE OTHER 60 COLUMNS ARE PROBABLY BLANK
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The Output Record Area
The output data area includes both constant outputs, such as the print headers used for the printer
output, and data areas into which variable character dataisto be placed for printing.

Note that all non—character data (Packed Decimal, Two' s—Complement Integer, etc.) must be
converted to EBCDIC print format before being moved into the output area.

Each possible definition of the print output area conventionally holds 133 bytes, organized as a
print control character (also called “carriage control”) followed by 132 data characters.
R R I S 0 S R R b I S R b R S R b R I S b I b L b I b I I S I I b I I S S b S b b b

*

* HERE |'S THE HEADER FOR SPRI NG 2009
*
PRHEAD DS  0CL133
PRCL DC C PRI NT CONTROL: PRI NT ON NEXT LI NE
DC  CL1o
DC  CL122' ***COLUMBUS STATE UNI VERSI TY SPRI NG 2009***'
*
* THI'S DEFI NES THE PRI NT OUTPUT AREA.
* | T BEG NS WTH A BLANK PRI NT CONTROL CHARACTER
* | T THEN HAS 80 CHARACTERS TO HOLD THE | NPUT CARD | MAGE
* | T THEN HAS 42 CHARACTERS OF FILLER
*
PRINT DS 0CL133 PRI NT AREA
PRCC DC C PRI NT CONTROL CHARACTER
DC  CL1o
DATAPR DC ~ CL80'
DC  CcL42

R S S b S b I b b S b b S b R S b b S b S R b S b S b b R R R R b b S

A blank in the first column will cause the normal spacing in the output text. The program will
function by moving the card image to the data area DATAPR, and PRI NT isthen printed. What
will be printed is 10 leading spaces, followed by the line of input text.

As an aside, we should mention that the print area should probably be cleared out after each
lineisprinted. What we need is something like the following constant definition.

ER R R I b S I b b b b b S b S S b S S R R S b S b S b S S b A b S R R S b b b S b

* A BLANK LI NE TO CLEAR THE PRI NTER DATA AREA

EIR R I b S S b b b b b b S S b S S R R S b S b S b S S S R kS S b S b b S b
RECORDI N DS CL80

BLANK133 DC CL133"

EZR R R IR R I S b S R I R I S S I R I R S S I R S I S I Sk S R R S R S I

The appropriate print code would then be the following.

PUT PRI NTER, PRI NT PRI NT THE RECORD
MVC PRI NT, BLANK133 CLEAR THE OUTPUT AREA
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TheRegister Save Area
The program must have local storage sufficient to hold the registers that the Operating System
will save when the program is called. The size of the areais exactly 18 full-words.

EIR R Rk S S S R R S I R S R R R I S R R R S I I R I I S I
*
*

REG STER SAVE AREA
*
kkkhkhhkhkkhkhkhkhkhhkhkhhhhkhhhkhhhkhhhhkhhkrkhhhkhhhhkhkhkikhkkhkrkhhkhkhkikhkkhkikhkikkkikhkk*

SAVEAREA DS 18F

EIR R R R Sk S S S R S R I R S R R I S R R R I I I R I I I S I R S

ThelLiteral Pool

The literal pool provides for astyle of programming, in which the argument for the instruction is
contained within the instruction. We shall study this at some length later. When this styleis
used, the assembler will create data constants and place them in a designated area of memory.
The LTORC macro denotes the address to be used for the start of the literal pool.

ER S b b S b S b b b S R b b b b S b S S b S R S I S kI S S A b S Rk S
*

* LI TERAL POOL - TH S PROGRAM DOES NOT USE LI TERALS.

*

EIR R Rk S S S R S R S S I I S R R R I S R R R S I I R I I S R I

* LTORG *

The END
This and the following line denote the end of the assembler input. Note the name of the CSECT
in the END statement. This tells the assembler where to find the first executabl e statement.

END LAB1
/ *

More Job Control Cards

The next two lines are directives to the operating system to define thereal 1/0O devices. Thefirst
line indicates where to put the print output, presumably on the print queue. The second line
specifies that the input is to be taken from the “card images” or lines that immediately follow.

/1 G PRI NTER DD SYSOUT=*
//GFILEIN DD *

Thelnput Data.
The next set of cards form theinput data, followed by linesindicating End of Job.

LINE 1 SPRI NG 2009
LI NE 2 SPRI NG 2009
LI NE 3 SPRI NG 2009
LI NE 4 SPRI NG 2009
/*
11
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Submitting and Executing the Program

The program may be submitted and executed from within the editor. Log onto the computer, and
enter the edit program, following the instructions on pages 10 — 12 of this chapter. Whileitis
not necessary to run the program from the editor, it is probably the easiest way to do so.

The mechanics of running the “Dual Mode Editor” will be discussed in the section below.

To submit the job, enter the six—character command “SUBMIT” on the command line.
Do not type the quotes. If you have changed the program, it is probably a good thing to hit the
F3 to exit and save and then reenter the editor.

When | submitted my job, | saw the following announcement at the screen bottom:
IKJ562501 JOB CSUOO03A (JOB02189) SUBMITTED

* k%

| hit Enter twice to return to the editor, and then F3 anumber of timesin order to return to the
| SPF Primary Option Menu. It is now time to see the results of the run.

Displaying the Results of the Program

Enter the two—character command “SD” (that is, no quotes), followed by the ENTER key, to
access the SDSF system. Then enter the command “O” followed by the ENTER key to view the
Output Queue. Thefirst time you do this you must set the filter.

Use the TAB key to access the Filter command box at the top of the form. Hit ENTER, enter al
into the box, and then hit ENTER again. One should then see the following screen.

4 z/Scope Classic v5.1

Fie Edt View Preferences Help

[Fl-2 1% X B- B0 - & B&&([Ee- E- - )
| B Student - A
Displa
77777777 Filter Row 1 to 9 of 25 s========

SDSF ouT Command ---=

COMMAND --> CSR

PREFIX-C Type filter criteria. Type a / in the Column or Oper =

NP JOB fields for valid values. Press F11/23 to clear all ot-Rec
csu filter criteria. 738
csu 6IY
Csu Filtering is ON 69Y

AND/OR between columns AND (AND/DR)
AND/OR within a column OR (AND/DR)

Column

FMNEH

Yalue (may include * and #)
CSUBBB3

=}
h=]

@

=

o
f=

LU-LU Overvrit te 1613 TCPOOS5

e, — = ———
15 Start [ @ Windows Media Player | B N:\CPSCI1Z1iMyTex... F.g MyText3121_ChO2_¥... & 2/5c0

Usethe TAB to moveto thefirst value box and enter your User ID. For me, the line becomes
“OWNER EQ CSU0003” (without the quotes). Then hit ENTER to set thefilter.
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The screen below shows the Output Queue.

File Edit Wiew Preferences Help
[Zl.0 X EBXx 5 &0- &8 %N 26 &E-F- 8- )

[ Display [ Filter [ View [ Print [ Options | Help

SDSF OUTPUT ALL CLASSES ALL FORMS LINES 2,589 LINE 1-4 (u)

COMMAND INPUT ==-= | SCROLL ---- [CSR
PREFIX-CSUPAA3= DEST-(ALL) OWNER-* SORT-JobID/D FILTERS-1 SYSHAME-

NP JOBNAME JobID Ouner Prty C Forms Dest Tot-Rec
[ CsueAa3 TSUBZ188 CSUMAA3 [ 1GG [0 [STD LOCAL 739
| CS5UBAA3  T5UB2879 CSUAAB3 [ 10L U [STD LOCAL E9Uu
[ csusdae3  TSuB2@77 CSUAAA3 1uy U [STD LOCAL E9u
7 CSuea\e3n JOBA2265 CSUAAR3 iuh | [5TD LOCAL ug2

Select the job that you want to examine in away similar to that in which you selected afileto
edit. Tab down to thejob that you are interested in examining and select it. There are a number
of waysto select the job. The easiest way isto placea”?’ (question mark) in the box (as shown
above), and then hitting the ENTER key.

Thisleadsto adisplay titled “SDSF JOB DATA SET DISPLAY”. Tab downtothelinethat is
called PRINTER, enter an “S’ in the box to select it and then hit the ENTER key. Y ou should
then see the output of your program.

If you do not see an entry called PRINTER, then your program had an error. In that case, you
must hit F3 to return to the SDSF STATUS DISPLAY menu, select thejob usingthe“S’
command, and then examine the entire output. Note that this option shows quite alot, including
much that | cannot understand.

Find the text of your assembler program by hitting F8 afew times, and then look for error
messages. While these may be hard to read, they do indicate the lines with problems.

Page 28 Chapter 2 Revised on February 6, 2009
Copyright © 2009 by Edward L. Bosworth, Ph.D.



S/370 Assembler Structure of a Program

Purging Jobs from the Hold Queue

From the | SPF Primary Option Menu, enter the two—character command “SD” (that is, no
guotes) to access the SDSF system. Asaways, follow the command by hitting the Enter key.
Y ou may now examine the results.

Enter the command “O”, followed by the Enter key. Tab down to the job that you are interested
in examining and select it in the same way you selected afile to edit.

Hit “P’ and then the Enter key. If aselection box pops up, select option 3 and hit enter. This
will purge the entry from the output queue.

NOTE:

Deleting Files
From main menu, go to option 3 (Utilities), then option 1 (Libraries). You will see ascreen

labeled Library Utility. Note the grouping in the middle of the screen, titled ISPF Library. It
specifies Project, Group, and Type. On my screen, the values are what | want.

The display does not automatically update. Hit enter again to refresh the display.

1 z/Scope Classic v5.1 B |
i File Edit ¥iew Preferences Help
(Fle B X% 0 x5 Bl - & = DE&Ee-E-&- @

» [ Student - A

| Henu | Functions [ Confirm [ Utilities [ Help

LIBRARY csuBBBA3.C3121.A55Y Row BBBAB1 of BABHEY
Command ---> | Scroll ---- [CSA
Name Prompt Size Created Changed ID
_ JCLPOST 16 28881218 28B9,81/13 12:36: 34 CS5UFBB1
D LABB1 135 28B8/81 /21 2BB9-82/8u BB:23: 47 csueBB3
|_ LABB1A 136 28898121 2889-81/26 28:83:41 C5UFPBB1
_ LABRIB 136 28898121 28B9-81/26 2A8:B3:41 C5UFBB1
_ LABBZ 136 28B89-81/28 2B8B9-81/28 11:15:57 cCsSupBB3
I_ LAB1 135 28898121 2B889-81-21 18:23:088 csupBB3
|_ LAB1EBGD 136 28898121 2889-81/26 28:83:41 C5UFPBB1
I POSTJCL 177 28881218 2AB9-B81-13 12:43:58 c5UBBR3
I POST1dJCL 156 2BBB/12-18 2B8B9-81-13 12:37:28 CSuUrPBB1

#*End==

Hit enter. You will seealist of your files. Tab to thefile, place aD in theline, hit enter and
then confirm. Here | have chosen to delete the file LABO1.

L eaving the System.
Hit F3 repeatedly to get back to the main menu from either the Editor or the SDSF.

Enter the one—character command “X” to exit. Y ou may be prompted by a menu
“Specify Disposition of Log Data Set”. | always choose option 3
“Keep Data Set — Same”.

Then you will see ablank screen, similar to the one that you saw after typing “L TSO” at the
start of the session. Enter the string “LOGOFF”, assuming that you want to log off.

Disconnect from the mainframe by selecting the File menu and then Disconnect.
Close the Windows application that serves as the terminal emulator.
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Creating and Editing a Program

We now discuss the process of entering a program into the editor. One way, discussed below, is
to use the Insert mode and enter all of the text manually. The option that we shall elect involves
fall less manual work. There are two procedures discussed next.

1. How to get a copy of the first program.

2. How to use that copy to create editable copies for your future programs.

Getting a Copy of the First Program

Thetext of thefirst programis stored in apublic library. In order to get the copy, you must start
from the ISPF PRIMARY OPTIONS MENU. Select Option 3 for the Utilities Menu and then
select Option 3 again, to get to the Copy/Move menu. The optionis“C” for COPY.

Enter the“C” in the options line, but do not hit the ENTER key. Use the TAB key to move to
the box labeled “Name” in the section labeled “ From Other Partitioned or Sequential Data Set”.
Enter * CSU. PUBLI C. DATA

along with the single quotes. Hit the ENTER key after you do this.

&4 z/Scope Classic ¥5.1

: Fle Edit View Preferences Help

(-2« A BX B &0 - & R &[Ee-EH- Q- )
» | B Student - A
| Henu | RefList | Utilities | Help
Move/Copy Utility
Dption --->[C
C Copy data set or member(s) CP Copy and print
M MHove data set or member(s) MP Move and print
Specify "From" Data S5et below, then press Enter key
From ISPF Library:
Project . . . [CSUHBB3 (--- Options C and CP only ===
Group . . . . [C3121 —— ... ..
Type . . . . |[ASSY
Member . . . (Blank or pattern for member list,

"+" for all members)

From Other Partitioned or Sequential Data Set:

Name . . . . . . . *CSU.PUBLIC.DATA"
Yolume Serial . . . (If not cataloged)
Data Set Password . . (If password protected)
LU-LU Dverwite 19,25 TCPONDET

— - :
74 start [ cPeRadio Streaming ... | @ Windows Media Player | GGl MyText3121_ChOZ_V... 2/scop VS, & Mm@ 1133am
2
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After this, you will be presented with asimilar screen for the “To Data Set”

&4 z/Scope Classic v5.1

:Flle Edt Wew Prefersnces Help

(Fl-a B %X 5B D R &([E0- H- Q- ()
s |11 Student - & -4
| Menu ‘ RefList | Utilities ‘ Help
copy From CSU.PUBLIC.DATA
Command ---= |
Specify "To" Data Set Belou
To ISPF Library: Options:
Project . . [C5UB883 Enter "/" to select option
Group . . . F3121 r Replace like-named members
Tupe . . . . |[ASSY P' Process member aliases
To Other Partitioned or Sequential Data Set:
Name . . . . . . . ‘
Volume Serial . . . (If not cataloged)
Data Set Password . . (If password protected)
To Data Set Options:
Sequential Disposition Pack Option SCLH Setting
1 1. Hod B 1. ves [3 1. scLw
2. 0ld 2. No 2. Non-SCLH
3. Default 3. As is

Lu-Ly Overite 10,18 TCPOOoE1
—_—— r
iy Start

& Mm@l 113 A

Thisiswhat | want; it lists my project, group, and type correctly. | just hit ENTER.
This brings me to the file COPY menu.

@ z/Scope Classic v5.1 [BEE]

File Edt View Preferences Help
Fl2yd xS B - 48 W26 &Fe-EH-0- )
» | student - & -

| Menu ‘ Functions ‘ Utilities | Help

COPY CSU.PUBLIC.DATA TO CSUBBH3.C3121.ASSY Row BBAZB of BABYE
Command ---+ | Scroll =--» [CSR
Name Prompt Size Created Changed 1D
DIVINY
DIVISION
EMPLOYEE
EMPLDYEX
GDB 34 2888/12/24 2888/12/24 17:308:39 CsSupPeat
GDBDEL 13 2888/12/24 2888/12/24 17:30:55 CSuPBat
HEADING1
INDUSTRY
INVFILE
INVOICE
INVSAHP
JCLHMUK
[. JcLsuB
[5 LABA1 LABB1A 136 2009-/81/21 2009/81/26 28:83:41 CSuPBAa1
[ MAPGEN 14 2888/12/89 2888/12/24 17:33:33 CsSupPeat
HAPGENDO
MARKET
MARKETF
HARKETU

LU Ovewite 1313 TCPOODST
(P —— [ " T T [ -
15 Start 3 GFBR aye i Yo ope i untitled - Paint &) mE 1408

Here | have used the F8 key to move to the display containing the file | wanted and the TAB key
to moveto the actual file. 1tisLABO1. Inthe Prompt box, | enter anameto useif | do not want
tocal it “LABOL1” and then hit enter.
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After this, the file should be in your areaand available for editing. Again, go back to the | SPF
PRIMARY MENU, and select Option 2 for editing. You will see the Edit Entry Panel.

4 z/Scope Classic ¥5.1 \ZHE\E|
File Edit View Preferences Help
[Fl.a B ¥ Bx BBl & BR&[Ee B & )

[ Henu [ RefList [ RefMode [ Utilities | Workstation | Help

Edit Entry Panel

Command ---> |

ISPF Library:
Project . . . [CSUBBBO3
Group . . . . [C3121 .. ‘
Tupe . . . . |ASSY
Member . . . (Blank or pattern for member selection list)

Other Partitioned, Sequential or VYS5AH Data Set, or z/05 UNIX file:
Name . . . . . +
Yolume Serial . . (If not cataloged)

Workstation File:
File Name . . |

Options
Initial Macro . . . . F Confirm Cancel/Move/Replace
Profile Name . . . . . r Mixed Mode
Format Name . . . . . F Edit on Workstation
Data Set Password F Preserve VB record length
Record Length r Edit ASCII data

LU-LU Overwrite 10,13 TCPOOos1

i untitled - Paint & Ml 115z am

4 ziScope Classic v5.1

File Edit Wiew Preferences Help

[Z]-2 B % B x B &0 - & T E e @
Henu | Functions ‘ Utilities | Help
EDIT CSUBBA3.C3121.AS5SY FRow 88881 of BBBB6
Command ---> | Scroll ---= W
Name Prompt Size Created Changed ID
]T JCLPOST 16 28088/12/18 2089/81/13 12:36:34 CSUPBA1
]T LABA1A 136 2889/081/21 20089/81/26 28:83:41 CSUPBA1
]T LAB1 135 2889/81/21 2889/81/21 18:23:88 csueBa3
]T LAB1EBGO 136 2889/81/21 2889/81/26 28:83:41 CSUPBA1
F POSTJCL 177 2888/12718 2889/81/13 12:43:508 cSuBBa3
F POST1JCL 156 2088712718 2089781713 12:37:28 CsupPea1
zxEnd==x
LULU Overwiite 0415 TEPODDET

—
+4 start & e ing. .. ver i i untitled - Paint &) maT 1154 aM

To edit LABO1A, | just TAB to the box on the left of the name and hit ENTER.
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Y ou should not add any text directly to LABOL. It isthe “boilerplate” for al the labs that follow.
Y ou should assemble and run it to show that it works. It isabasis for future labs.

Generating New Filesfrom LABO1

As an example, suppose | want to generate afile called LAB02, which will be based on the
existing file LABOL. It will useall of the standard “boilerplate” code from LABO1.

Go to the Edit Entry Panel, and select anew file name.

ISPF Library
Project = CSU0003
Group ASM
Type SRC

Member LABO2
Hit ENTER to get the editor with anew blank file.

&fa z/5cope Classic v5.1 E\E|E|
File Edit wiew Preferences Help
[Fle DY BX % BO- @8 %y 35 &EF0-EH- Q- D)
| ™= Student - &
[ File [ Edit [ Edit _Settings [ Menu | Utilities | Compilers [ Test [ Help
EDIT csueeB3.Cc3121.A55Y(LABBZ2) - B1.88 Columns BBBB1 BAB72
Command ==== |E|]PY LABB1A Scroll =---= [CSR

HEExEy rEzEmzxxziEEsxxzxxzzxxxxxxzxzszx Jop of Data sxxzazzsxssxszsssxxsxssxxsxzss
==M56> -Warning- The UNDO command is not available until you change
-=MSb> your edit profile using the command BECOVERY ON.

!!!!!!

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

ssssss

EEEAAE XEEABRAEEAE XAz xx2x%22%2% Bottom of DAala #22%22%22 %22 X% 2 XX 2 X X2 XXX X 2E

Lu-Lu iite . TCPOODS1

" L
Classic ¥5.1 | Edit_Lisk.brp - Paint &ML 1206 FM
¥

In the command line enter COPY followed by the name of the file you want to copy. My file
was named “LABO1A’, so | enter “COPY LABO1A”, without the quotes. | then hit ENTER.

At this point, it isimportant to change call occurrences of the CSECT name to whatever you
want to use. The computer will not careif you name everything “LABO1”, but | shall.

IMPORTANT AND URGENT

| am showing you an example of afully functiona program with my User ID.

You MUST change the User ID in the first line to your own, or you will run in my account.
If | find any of your programsin my Project, | shall delete them without reading them.
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S/370 Assembler Structure of a Program

The Dual-M ode Editor
This editor isaclassic “dua mode’ editor, with an Insert mode and a Command mode.
Thelnsert Mode isused to enter lines of text into your program.

When you start the editor, it isin the Command mode. Hereismy display when | select LAB1
and start the editor. There are several things to note before we start the edit.
1. Notethe CSUD003A. Thisismy USER ID with an arbitrary letter appended.
You MUST use your own User ID.

2. Thetwo lines beginning with “—MSG>" can be ignored.

4 z/5cope Classic v5.1 E][E|E|
: File Edit Yiew Preferences Help
22 B ¥ X B- &b - & aR&Ee- H- Q- )
» [ B student - & | 1
[ File [ Edit | Edit_Settings [ Menu [ Utilities [ Compilers | Test [ Help
EDIT CsuBBB3.C3121.ASSY(LAB1EBGO) - B1.4@ Columns BHHB1 dHB?Z
Command ---> | Scroll ---- [C5R

e ss® X2 d 2 XXX P XXX XXX FREX AR ZXX R X % Top of Data zzzzzzzzzsszxszssxsas28aninnns
==H56= -Warning- The UNDD command is not available until you change

-=H5G~> your edit profile using the command RECOVERY ON.

BAAipe |/CSUBBA3A JOB (ASSY), ED BOZ2*,CLASS-A,HMSGCLASS=A,

nonzag |4/ NOTIFY=-45YSUID,HSGLEVEL-(A,A)

BAB36806 |//ASH EXEC PROC-HLASMCLG

BaeLaElE |/ /5YSIN DD *

HAR580H TITLE *ED B - FROM SKELETON ASSEMBLER PROGRAHM:

BOB6AH PRINT ON,NODATA,MNOGEN

HHHATHD |25 * 52 553 55 5 X X X F X FE X F X F X F X F XX F X F X X X F X X F X X X F X XXX F X XX EX XXX XXX XXX X 5
HABBAA |* #
BAB960 | PROGRAMMER: EDWARD BOSWORTH, COLUMBUS STATE UNIVERSITY %
BA186808 |= ASSIGNMENT: FIRST LAB ASSIGNMENT FOR CPSC 3121 *

HA11808 | DATE : JANUARY 21, Z4A9 #

HH12088 |¢ COMMENTS : THIS ALLOWS THE STUDENT TO LEAN HOW TO ENTER *

BA136808 | : A PROGRAM ON THE MAINFRAME AND EXECUTE IT. *

HA1LUBA | #

HHIGOHH |33 %% # %32 55 3 5 X S ¥ X E XX F B X F A H K F X H B X A X H K XX H B X A X H K FX X B XXX H KB X X B XXX KB X ¥ 5
Fi-Help FZ2-Split F3-Exit F5-Rfind FE-Rchange F7-Up
F8=Down F9=-Swap FiA-Left F11=-Right F12-Cancel

LU-LU Owvenwrite 08,09 TCPODO12

s start edie:. . ) i . A L= C. 2/ sic .. @) MEE 2iasPm

In command mode, one repeatedly uses the TAB key to move up and down lines. In the way |
have the editor set up; a number of TABswill get me to the “000100” used as aline number.
The next TAB gets me, the next TAB gets me to the command line itself (the part beginning with
“//ICSUO003A”. The next TAB will move me to the line number “000200".

Note that shift-TAB (holding the Shift Key while striking the TAB) moves the cursor
backwards.

As an exercise, try to use the TAB key to shift to the line below that at the bottom of the screen.
In this mode the tab moves to the top of the screen. Use the function keys to change screens.
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In more modern terminology we have the following identifications for the function keys
at the top of the modern keyboard.

F3 Exit the application, while saving the changes.

F7 Page up

F8 Page down.

Changing the Scroll Mode

There are two scroll modes “PAGE” and “CSR” (cursor). | prefer the cursor mode. To change
from PAGE to CSR, tab over to the box following “ Scroll ===>" and replace “PAGE” with the
four—character string “CSR ", including the trailing space to overwrite the final letter.

In cursor (CSR) mode, the F7 and F8 keys display the following behavior:
F7 moves the line selected by the TAB to the bottom of the screen
F8 moves the line selected by the TAB to the top of the screen.

Inserting Text

To insert one or more lines of text, use the TAB or Shift-TAB to move the cursor to the line
number of theline after which you want to insert text. Type “1” and then hit the enter key. |
edited the image below, changing the color of the “I” to emphasize it.

w23 z/Scope Classic v5.1 __] i\ _\
File | Edit View Preferences Help
[Fl- @ @ % [ Ba- Bl - @ ) BR&Ee- E-e- )

[File [ Edit [ Edit_Settings [ Menu [ Utilities [ Compilers | Test [ Help
EDIT CSUBBE3.C3121.ASSY(LABB1) - B1..40 Columns BOBB1 BBB72
Command ---> | Scroll ---- [CSR

kxR R KEEXXERXERXERXAZ XX ER %R %R %%%% [Op OF DAla *X ¥ XXX XXRXRXXRXXRXAXX KRR KRR R R R XX

==H56> -Warning- The UHNDD command is not available until you change
==MSG =~ your edit profile using the command RECOVERY ON.

apeiee |//C5UBHB3A JOB (ASSY),*ED BDZ°,CLASS-A,MSBECLASS-A,

HaaZa8 £/ NOTIFY-45YSUID, MSGLEVEL=-(8,8)

HEu380 [#/ASH EXEC PROC-HLASHMCLGB

doeauen |/ /S5YS5IN DD *

Hue500 TITLE *ED B - FRAOHM SKELETON ASSEMBLER PROGRAH®

IPBEBB PRINT ON,NODATA,NOGEN

OHATHH |3 2% 2% 28 0 6 B R B S E R X B R R KX AR R K A R X A E R A B R AR KA AR H AR R A E R AR R AR KX AR BRE A RERLEERER
HEp8an | #

Y ou should now bein Insert Mode. Enter each line of text followed by a CR as needed.

i z/Seope Classic v5.1 )
i Fle Edit View Erefersnces Help
[Fl-2 B % 00> B B0 - & R &Ee-E 8- @
[ shodent - &
[ File [ Edit [ Edit_Settings [ Menu [ Utilities [ Compilers [ Test [ Help
EDIT C5UupBB3.C3121.ASSY(LABAL1) - B1.4A Columns BBBA1 BBB72
Command =---> | Scroll ---- [CSA

cxxcwx xxxxrrxxxxrrxxxxxzxxxxxxxxxxx [pp OF Data *x=sxrxzxsrxrxzrrrxxxrrrrxxtzs
[F=MSG- -Warning- The UNDO command is not available until you change

=-=M56~ your edit profile using the command RECOVERY ON.

pepieb [/-/C5UBBB3A JOB (ASSY),"ED BOZ',CLASS5-A,MSGCLASS-A,

gowzos |/ NOTIFY-4«5YS5UID,MSGLEVEL-(B,.8)

BEB3808 [//AS5H EXEC PROC-HLASHMCLG

BoBuBdE |/ /SYS5IN DD *

aeps5808 TITLE *ED B - FROM SKELETON ASSEMBLER PROGRAM:
LT PRINT ON,NODATA,NOGEN

HHHYHE |[=%x = %% 5% 5 X x £ X EX XXX E XXX XX XX XX E X F XX AR EX AR EX XXX E XX XX EXE XX AR EX XXX XXX XX

nnnnnn o
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To exit Insert Mode, enter a blank line by just hitting the CR with no text on the line.
This should return you to Command Mode.

The only way to insert blanks is to use the space bar. Do not usethe “—" arrow key, as that will
just move the cursor without inserting anything. The line will appear to have spaces inserted, but
inredity it will not. This can be verified by saving thefile, closing the editor, and reopening it.

Deletingaline

To delete aline, usethe TAB or Shift—-TAB to move the cursor to the line number preceding the
lineto delete, hit the “D” key, and then hit the enter key. The line should be deleted. Once
again, | have edited the image and changed the color of the “D” to highlight it.

Z3 z/Scope Classic v5.1 - = | |

: File Edit Yiew Preferences Help

(F]-2 2 % 00X % 0 - & e & E s (Ee-E- 8-

» [®1 Srudent - 4 -
| File [ Edit | Edit_Settings | Menu [ Utilities [ Compilers | Test [ Help

¢

EDIT csuaep3d.c3121.AS55Y({LABA1) - BA1.ui Columns BBHA1 BBB72
Command ---- | Scroll ---- [CSR

EEExux ExEEE R sz xxxzExxzaxxxx [op Of DAatla #5252 2322222242 X XXX XXX XXX XXX
==M5G+- -Warning- The UNDD command is not available until you change
==M5G~> your edit profile using the command RECOVERY ON.

peaien |#/CsU0BBB3A JOB (ASSY),*ED BOZ*,CLASS5-A,HSGCLASS-A,

vuuz2uy |/ NOTIFY-45SYSUID, M5GLEVEL-(B,8)

HBA3860 |£-ASH EXEC PROC-HLASHCLG

BpeuBBe |©/5YSIN DD =

[ERER RSy E) TITLE ED B - FHOM SKELETON ASSEMBLER PHUGHAM:®

BEB6BH PRINT ON,MNODATA,NOGEHN

Dpu62Ze [

HOB7HDN |25 22522 28 2 X X XXX XX E XX EE XX XA XXX E XXX XXX XA XA E XXX XA XXX XX XXX XXX AR KX X 2

Rare Editor Commands

In certain instances of the assembly process, it isimportant to place text in the correct column.
In that case, one might want a guide to the columns. Thisisnot like the old days of punch cards
when one could examine the card and read the column number.

To view the columns, type COL S on the line that one wants to inspect and hit Enter.
Don't forget to delete the COL S line when done.

HUH 7348 |F'FIINTEH DCB DSOBG-PS5, X
=COLS> ----4----1----+----2----~+----F----4----L- -4 -5t -B----4----7--
A7udn MACRF-(PH), X
aB7508 DEVD-DR. X
aBer7608 DDNAME-PRINTER, X
Gl rargclt] RECFM-FH, X
aB78080 LRECL-133
O 70M0M [x %% 2% x X 52X XXX XXX XEXXXXEEXXXEXXXXEEEEX XXX XXX EXXEEEEH XXX XREEEEEEE XXX %%

This figure shows that the “X” continuation character has been correctly placed in column 72.
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HEX ON, HEX OFF These two commands enter HEX mode in the editor and exit it.
These two commands are typed on the command line of the editor. In the HEX mode, the
editor will show the hexadecimal value of every character in the line, in two rows below.

To view the hexadecimal equivaents (EBCDIC code) for the text characters, enter the
command “HEX ON” in the command line, as shown below.

&3 z/Scope Classic v5.1 __] E| _|

¢ File Edit ‘iew Preferences Help

(Fl- 2 B % X Ba- &b - & 5 GE & (Ee- B O- @

75 studsrs -4 5
| File [ Edit [ Edit_Settings [ Henu [ Utilities | Compilers [ Test | Help
EDIT C5UBBB3.C3121.A55Y(LABB1A) - B1.40 Columns BBOBB1 BEBYZ2
Command ---- [HEX ON| Scroll ---= [CSR
HH7388 |PRINTER DCB DSORG=PS, X
He7uuyg MACAF=(PH) ., X
U758y DEVD-DR, X
aB76808 DDNAME-PRINTER, X
aB7780 RECFM=FM, X
Hu 7800 LRECL=133
BHYUHH [ % # ¥ 22 2 2 X X X X XX XX E XXX XXX XXX XX FFF XXX XX XXX EEE X AKX X XXX R R XXX XXX XXX X R

The output from the HEX ON will be verbose. Initstypical use, this modeis used to search for
undesired non-printable characters. In the three lines below, we see that the only non—printable
character is the space, which has EBCDIC code 0x40.

[P07300 PRINTER DCB  DSORG-PS, ' X
DDCDECOGLCCCHGUCEDDC 7DEGUOLU U GGG G GGG GG G GG GG GGG GGG G GGG E
799535908043200042697E72600000000000000000000000000008000000000000000080007
Bo7u00 MACRF - (FH), X
e s L N e e e e e e T T3
000000P0000000041306ED74DB0000000000000000000000000000000000000000000007

[pevsee DEVD-DA, X
GOUOOOOOOLOOOOOLGCCEC/CCBUMUUNUOUULULLLLLLLLLL GO OGOy GE
CEEEEEEEEEEEEEEEEE R e EE L EEEEEEE L L EE L EEEEEEEEEEEEEEEEEEEEEK;

Running with Output to Disk

To output to file SP2008.LAB1OUT in your user area, replace the GO.PRINTER line with

// GC PRI NTER DD DSN=KCNNNNN. SP2008. LAB10UT, SPACE=( TRK, (1, 1), RLSE),
/1 DI SP=( NEW CATLG, DELETE)

Neither the name “ SP2008” nor the name “LAB1OUT” can exceed eight charactersin length.

Viewing the Output Disk File

From the main menu, enter the four character string “=3.4" and hit ENTER twice.

Find the output file by using the F7 and F8 keys as well asthe TAB key.

There are two ways to examine thisfile.

S Place S by the file name and hit ENTER. Thiswill show the file attributes.

E Place E by the file name and hit ENTER twice. Thetext of the file should display.
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