


























































































































































































































































the listing (the description of this 
alteration occurs just before the actual 
constant), or it may be altered to 131071 
for 128K storage. The source deck should 
then be assembled and a new loader 
generated using the LDRGEN program. 

USING THE LOADERS 

To load an assembled program into storage 
for execution, the following two items are 
required: 

1. An Absolute or Relocating Loader in 
self-loading form on punched cards. 

2. The assembled program to be loaded. 
The program may exist on punched cards 
or magnetic tape. 

To run a job, perform the following 
steps: 

1. Run cards out of the card reader. 

2. Place the Absolute or Relocating 
Loader in the reader hopper. The 
loader must be initialized as 
described under Preparing the Loaders 
for Use. 

3. Place the assembled program on the 
input unit from which it is to be 
loaded. 

4. Set the load-unit switches on the 
system control panel to address the 
card reader, and press the load key. 

LOADER GENERATOR PROGRAM 

The self-loading Absolute and Relocating 
Loaders available from IBM reside in lower 
storage during execution (higher storage 
in an 8K configuration). They are not in 
a form suitable for relocation. Since 
installations may want self-loading 
loaders that reside elsewhere in storage, 
IBM supplies a means to create them. This 
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involves the use of the IBM-supplied 
Loader Generator (LDRGEN) program. 

IBM provides both the Absolute and 
Relocating Loaders in symbolic form on 
punched cards. To create a self-loading 
loader, one must assemble the associated 
symbolic deck. The assembled loader is 
then loaded into storage with the LDRGEN 
program. 

The LDRGEN program is designed to 
regenerate assembled loaders into a form 
suitable for direct loading into storage 
-- that is, to make them self-loading. 
Figure 76 shows the sequence of operations 
required to produce a self-loading loader. 

PREPARING THE LDRGEN DECK FOR ASSEMBLY 

I The LDRGEN program as supplied by IBM is 
in symbolic form as optional material on 
punched cards. Before the LDRGEN source 
deck can be assembled for use, the address 
of the card reader-punch upon which the 
self-loading loaders are to be written 
must be defined. This is accomplished by 
inserting an Equate card in the LDRGEN 
source deck just before the END card. The 
format of the Equate card is: 
r-------T---------T-----------------------, 
I Name I Operation I Operand I 
�t�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
IOUTPUT IEQU IA decimal or I 
I I I hexadecimal I 
I I Iself-defining value I 
I I lequivalent to the I 
I I laddress of the output I 
I I I unit. I l _______ �~� _________ �~� _______________________ J 

Once the Equate card has been inserted 
in the deck, the LDRGEN program can be 
assembled. 

RUNNING A JOB 

In order to produce a self-loading loader, 
both the assembled loader (to be 
regenerated in self-loading form) and the 
assembled LDRGEN program must be loaded 
into storage. Since neither is 
self-loading, a separate load proJram must 
be used. Neither of these programs can 
overlay the self-loading loader used to 
load them. Two such programs are 
available in self-loading form: the 
Absolute Loader and the Relocating Loader. 
The use of each is described in the 
following text. 



r---------------------------------------------------------------------------------------, 
1 1 
1 r-----------, r-----------, 1 
1 Loader 1 Assembler 1 Assembled 1 LDRGEN 1 Self-Loading 1 
1 Source -->1 Program 1--> Loader -->1 Program 1--> Loader 1 
1 Program lion Cards lion Cards 1 1 L ___________ J L ___________ J 1 

I I L _______________________________________________________________________________________ J 

Figure 76. The LDRGEN Program 

Using the Absolute Loader 

Since the Absolut:e Loader loads programs 
into the storage locations assigned to 
them by the assembler, care must be taken 
to ensure that none of the programs to be 
loaded overlays another. 

To use the Absolute LoadE:!r, one must 
have: 

1. 

2. 

3. 

4. 

The Absolute Loader in self-loading 
form. 

An assembled LDRGEN program. 

The assembled loader to be regenerated 
in self-loading form. Note that the 
storage locat,ions at which the loader 
was assembled are the ones assigned to 
the self-loading loader produced by 
the LDRGEN program. 

Several Replace cards. These cards 
replace data in the LDRGEN program. 
They define addresses in the assembled 
loader and, if applicable, specify the 
number of duplicate self-loading 
loader decks to be produced by the 
LDRGEN program. The addresse~s in the 
assembled loader that they specify and 
the places in the LDRGEN program at 
which these addresses are inserted are 
shown in the following lists. 

Address of Symbol 
in Assembled Loader 

ALPHA 
ALPHA 
BETA 
IOTA 
OMEGA 

Inserted at 
Symbolic Location 
in LDRGEN Program 

ALPHAA 
ALPHAB 
BETAA 
IOTAA 
OMEGAA 

If duplicate self-loading decks are 
desired, a Replace card is used to 
insert the number of duplicates 
desired in a half-word area in the 
LDRGEN program named CON. 

To run a job, the self-loading Absolute 
Loader is placed in the card read hopper. 
The assembled loader is placed behind it. 
The Replace cards are inserted in the 

assembled LDRGEN deck immediately after 
the Text cards, and the entire deck is 
placed behind the assembled loader in the 
card reader hopper. The card reader-punch 
upon which the self-loading loader is to 
be written is prepared for use. Then the 
load-unit switches on the system control 
panel are set to address the card reader, 
and the load key is pressed. 

Using the Relocating Loader 

Since the Relocating Loader loads programs 
into storage at the locations specified by 
Set Location Counter <SLC) cards, care 
must be taken when s.pecifying these cards 
so as to ensure that the programs to be 
loaded do not overlay one another. SLC 
cards are described in the Basic Utility 
Programs section. 

To use the Relocating Loader, one must 
have: 

1. The Relocating Loader in self-loading 
form. 

2. An assembled LDRGEN program. 

3. The assembled loader to be regenerated 
in self-loading form. Note that the 
storage locations into which this 
program is loaded by the Relocating 
Loader are the ones assigned to the 
self-loading loader produced by the 
LDRGEN program. 

4. A single Replace card, if duplicate 
self-loading decks are to be produced 
by the LDRGEN program. The Replace 
card inserts the number of duplicates 
in a half-word area in the LDRGEN 
program called CON. Note that the 
Replace cards that define addresses 
when the Absolute Loader is used are 
not required in this case. The 
Relocating Loader performs this 
function automatically. 

To run a job, the self-loading 
Relocating Loader is placed in the card 
read hopper. The assembled loader is 
placed behind it. If applicable, the 
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Replace card (for duplicate decks) is 
inserted in the assembled LDRGEN deck 
immediately after the Text cards, and the 
entire deck is placed behind the assembled 
loader in the card read hopper. A Load 
Terminate card, with LDRGEN in columns 
17-22, is then placed in the card read 
hopper. The card reader-punch upon which 
LDRGEN will write the self-loading 
program(s) is prepared for use. The 
load-unit switches on the system control 
panel are set to address the card reader 
and the load key is pressed. 
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INPUT/OUTPUT SUPPORT PACKAGE 

IBM supplies a group of routines designed 
to provide the programmer with the coding 
required to use input/output devices. 
This group of routiries is called the 
Input/Output Support Package. 

I 

The routines are available in symboli~ 
form. The use of the IBM-supplied decks 
is exclusively the task of the programmer 
and, therefore, will not be described in 
this publication. For detailed 
information on the Input/Output Support 
Backage, refer to the Basic Utility 
Programs section of this manual. 



A program wait occurs whenever the Basic 
Assembler or Basic utility programs find 
it necessary to communicate with the 
operator. A program wait is indicated by 
the wait light on the system control 
panel. 

When a program wait occurs, the three 
low-order bytes of the current PSW contain 
a three-character code, each character 
consisting of eight bits. This code 
identifies the reason for the program 
wait. This code can be displayed on the 
system control panel through use of the 
storage-select switch and the address 
switches. The storage-select switch is 
set to display the current PSW. The 
address switches are set to display the 
three low-order bytes in thePSW. Smaller 
System/360 models may display only the 
last byte or the last two bytes. 

The first character of the code 
identifies the program being executed when 
the program wait occurred. The characters 
and the programs with which they are 
associated are shown in the following: 
r------------T----------------------------, 
I Character I Program I 
~----.--------+--,-------------------------~ 
I A I Assembler (both phases) I 
I 1 I Assembler (Phase 1 only) I 

I 2 I Assembler (Phase 2: only) I 

I D I Dump Programs I 
I G I Loader Generator I 

I I I I/O Support Package I 

I L I Loaders I L __________ .L _______________ ..... ____ . ________ J 

The third character of the code can be 
one of the following: 

A Operator action is necessary. No 
decision on the part of the operator 
is required. 

D Operator action is necessary. The 
operator must, however, make a 
decision on the course of action to 
be taken. 

S A program wait has occurred because 
of a machine error. The job cannot 
continue. SEREP interface has been 
set up, and the SEREP program should 
be loaded and executed. Save the 
SEREp1 printout for Field 
Engineering analysis.. If attention 
is required, Field Engineering 
should be notified. Once SEREP has 
completed its processing, the 
operator must re-initialize the 
system to rc~run the 

PROGRAM WAITS AND OPERATOR MESSAGES 

error-interrupted job or to proceed 
with the next job. 

W A program wait has occurred because 
of a program check.. The job cannot 
continue. 

I Operator information only 

If the installation has provisions to 
print operator messages, the 
three-character code is printed on the 
output device. In some cases, the code is 
followed by a descriptive message. In 
others, it is followed by a string of 
hexadecimal characters which define the 
conditions that exist as the result of an 
erroneous I/O operation. 

The following is a list (in 
alphabetical order) of all possible 
message codes and their hexadecimal 
equivalents. It is provided to enable 
easy translation of the display on the 
system control panel into the proper 
message code. 

Message Hexadecimal 
Code Equivalent 

AlA 
AID 
AIS 
AlvIS 
APW 
DEA 
DRA 
DTA 
GCS 
GDD 
GDS 
GEA 
GIA 
GMS 
GNS 
IMS 

C1C9Cl 
C1C9C4 
C1C9E2 
C1D4E2 
C1D7E6 
C4C5Cl 
C4D9Cl 
C4E3Cl 
C7C3E2 
C7C4C4 
C7C4E2 
C7C5C1 
C7C9C1 
C7D4E2 
C7D5E2 
C9D4E2 

Message Hexadecimal 
Code Equivalent 

IOD 
lOS 
I1D 
I1S 
13S 
LAA 
LDA 
LED 
LKA 
LOA 
LPA 
LUA 
lEI 
2EI 
2HA 
2SA 

C9FOC4 
C9FOE2 
C9F1C4 
C9F1E2 
C9F3E2 
D3C1C1 
D3C4C1 
D3C5C4 
D3D2Cl 
D3D6C1 
D3D7C1 
D3E4C1 
F1C5C9 
F2C5C9 
F2C8C1 
F2E2C1 

The program waits and messages 
presented in the following paragraphs are 
grouped according to the programs with 
which they are associated. Note that the 
I/O support package is built into each of 
the utility programs. Therefore, program 
waits listed under the I/O support package 

1SEREP (System Environment Recording, 
Editing, and printing) provides Field 
Engineering with detailed, accurate 
information about the system's environmenT­
at the time of a machine failure. 
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can occur during the execution of any of 
the uti.lity programs. Where "Not typed" 
appears in parentheses after the 
three-character code, the code is 
displayed in the PSW but not typed on the 
output device. 

TWO PHASE DUMP PROGRAM 

DEA END OF DUMP-PHASE 2 

Phase 2 of the two-phase dump program 
has been completed. 

Action: Proceed with the next job. 

DRA MT NEXT INPUT REEL 

Phase. 2 of the two-phase dump program 
has encountered an end-of-reel 
condition on its input tape. The reel 
has been rewound and unloaded. 

Action: Mount next reel on the input 
unit and make the device ready. Then, 
press the interrupt key on the system 
control panel to proceed with the job. 

DTA MT NEW OUTPUT REEL 

Phase 1 of the two-phase dump program 
has encountered an end-of-reel 
condition on its output tape. The reel 
has been rewound and unloaded. 

Action: Mount a new work tape on the 
output unit. Then, press the interrupt 
key on the system control panel to 
proceed with the job. 
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SELF-LOADING DUMP PROGRAM 

DEA END OF DUMP 

The self-loading dump program has been 
completed. 

Action: Proceed with the next job. 

THE BASIC ASSEMBLER 

AlA (not typed) 

The assembler has detected an I/O error 
which can be retried. 

Action: Continue the program by 
depressing the Interrupt key. If after 
five retries the error still exists, 
load and execute SEREP. 

AID (not typed) 

The assembler is unable to properly 
perform an I/O operation. The address 
of the associated I/O unit is contained 
in the low-order 11 bits of general 
register 2. 

Action: The action taken varies with 
the type of operation in error. 

• Tape operation - Core location 44 
hexadecimal (CSW unit status) 
should be interrogated. 

1. If the unit exception bit (bit 
7) is set, an end-of-file 
condition on input or an 
end-of-reel condition on output 
has occurred. The address of 
the device causing the unit 
exception will be located in 
the lower half of register 2. 



The operator should change that 2EI 
tape and press the interrupt 
key to continue the job. 

2. If the unit exception bit is 
not set, the operator should 
press the interrupt key to 
retry the operation. If after 
five retries the condit,ion 
still exists, the operator 
should dump all of storage and 
discon·tinue the job. 

• Read - If a reader check light is 
on, the cards in the reader should 
be run out and reloaded. 'Ilhe 
operator should then press the 
interrupt key to retry the 
operation. If after one retry the 
condition still exists, the 
operator should mark the card in 
error and discontinue the job. 

• Punch - Rerun the job. 

• Write Line - Press interrupt key to 
repeat operation. 

• Space or Eject - Press interrupt 
key to repeat operation. 

AIS (not typed) 

The assembler has detected an equipment 
failure while trying to execute an I/O 
operation. SEREP interface has been 
set up. 

Action: Load and execute SEREP. 

AMS (not typed) 

A machine check has occurred. 

Action: Load and execute SEREP. 

APW (not typed) 

lEI 

A program check has occurred. The 
assembler program has been altered in 
some way. 

Action: Dump all of storage and 
compare against listing to find the 
area altered. Correct if possible and 
rerun the job. 

Phase 1 of the assembler has been 
completed. 

Action: Proceed with Phase 2. 

Phase 2 of the assembler has been 
completed. 

Action: Proceed with next job. 

2HA 

2SA 

Phase 2 of the assembler requires that 
blank cards be placed in the 1442-N1 or 
2520-Bl card hopper. 

Action: Remove any cards in the 1442 
card hopper, insert blank cards, and 
replace the cards just removed. 

Phase 2 of the assembler requires a 
blank card at the punch station or 
blank cards in the 1442-Nl or 2520-Bl 
card hopper. 

Action: Remove cards from the hopper, 
rUn cards out of the 1442-N1 or 
2520-Bl, and place them at the bottom 
of the cards just removed from the 
hopper. Place blank cards in the 
hopper and place the cards removed from 
the 1442-Nl or 2520-Bl on top of the 
blanks. Make the unit ready and press 
the interrupt key on the system control 
panel to continue. 

THE ABSOLUTE AND RELOCATING LOADERS 

Several of the program waits associated 
with the load programs concern load 
control cards. References to these cards 
are made in abbreviated form in the 
descriptions that follow. The abbreviated 
titles and their equivalent names are 
given in the following list: 

ESD 
ICS 

External Symbol Dictionary card 
Include Segment card 
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LOT 
REP 
RID 
SLC 

Load Terminate card 
Replace card 
Relocation List Dictionary card 
Set Location Counter card 

Note: The preceding cards are described 
in the Basic Utility Programs section. 

LAA WAIT 

The relocating loader has encountered 
an invalid RLD or ESD card in the 
program being loaded. 

Action: Mark card and discontinue job. 

LDA WAIT 

The relocating loader has encountered 
duplicate entry points in the program 
being loaded. 

Action: Discontinue job. 

LED WAIT 

One of the following situations has 
occurred: 

1. The relocating loader has 
encountered an end-of-file 
condition without having read an 
LDT card. 

2. The absolute loader has encountered 
an end-of-file condition without 
having read an END card. 

Action: Discontinue job if the program 
is being loaded from tape. If the 
program is being loaded from cards, 
make the reader not ready. A card with 
a 12-2-9 punch in column one and the 
characters END or LDT (whichever is 
appropriate) in columns two through 
four is then placed in the reader 
hopper. The device is made ready and 
the interrupt key on the system control 
panel is pressed. 

Note: The programmer should have 
included the proper LDT or END card in 
his source program. The operator 
action described in the preceding does 
not guarantee proper execution of the 
user's program. 

LKA (not typed) 
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The absolute or relocating loader has 
encountered an invalid SLC, ICS, or REP 
card in the program being loaded. This 
message is displayed but not typed for 
an invalid hexadecimal character. 

Action: Mark card and discontinue job. 

LOA WAIT 

An attempt has been made to load a 
program into main storage locations 
reserved for use by the absolute or 
relocating loader. 

Action: Discontinue job. 

LPA (not typed) 

A program check has occurred. Note 
that this wait can occur during the 
execution of any program loaded into 
storage by either the Absolute or 
Relocating Program Loader. 

Action: Discontinue job. 

LUA WAIT 

The relocating loader has encountered 
an undefined symbol in an SLC, ESD type 
2, or LDT card in the program being 
loaded. 

Action: Mark card and discontinue job. 

INPUT/OUTPUT SUPPORT PACKAGE 

The Input/Output Support Package is used 
by the IBM-supplied utility programs and 
by the programmer. In the case of the 
utility programs, the I/O package is built 
in prior to their distribution. 

When the input/output support routines 
are unable to properly execute an I/O 
operation, a program wait occurs to notify 



the operator of the unusual condition, and 
SEREP Interface is set up. An operator 
message accompanies the program wait if 
the installation has provisions for 
printing messages. 

The Input/Output Support Package has 
three levels of messages. They are: 

1. CCC 
2. CCC IOOPSW CSW 
3. CCC IOOPSw CSW SBYTES 

where: 

CCC 
is the three-character code which 
identifies the reason for the message. 

IOOPSW 

CSW 

is the contents of the old input/output 
program status word in hexadecimal 
notation. The channel and unit. number 
of the I/O device in error is contained 
in bits 21-31 of this word. 

is the contents of the channel status 
word associated with the operat.ion in 
error. It is in hexadecimal notation. 

SBYTES 
is the contents of the six sense bytes 
in hexadecimal notation. 

All three levels will only appear when 
the full complement of error message 
expansions is included. The Basic Utility 
Programs, other than the Basic I/O Support 
Package, contain only the first level. 

IMS (not typed) 

A machine check has occurred. 

Action: Load and execute SEREP. 

IOD IOOPSW CSW SBYTES 

The input/output support package is 
unable to properly perform an I/O 
operation. 

Action: The action taken varies with 
the operation in error: 

• Tape - If unit is not ready, make 
ready and press console Interrupt to 
retry operation. If retry is 
unsuccessful, discontinue job. 

• Punch Card - If the punch is not 
ready or out of cards, make it ready 
and press console Interrupt to retry 

the punch operation. If retry is 
unsuccessful, discontinue job. 

• Read Card - If the reader is not 
ready or out of cards, make it ready 
and press console Interrupt to retry 
the read operation. If retry is 
unsuccessful, discontinue job. 

• Write a Line - Press interrupt key 
to repeat the operation. If retry 
is unsuccessful, discontinue job. 

• Skip or Space - Press interrupt key 
to repeat the operation. If retry 
is unsuccessful, discontinue job. 

lOS IOOPSw CSW SBYTES 

The input/output support package is 
unable to properly execute an 
operation. The standard retries have 
been attempted and the error persists. 

Action: Load and execute SEREP. 

110 IOOPSW CSW SBYTES 

One of the following has occurred: 

1. A request to start an I/O operation 
has been rejected because of a 
programming error. In this case, 
the busy bit (bit 35) in the 
channel status word is off. 

2. An overlapped I/O operation has 
been completed unsuccessfully while 
an attempt was being made to start 
a new operation. In this case, the 
busy bit in the channel status word 
is on. 

Action: If the busy bit in the channel 
status word is off, press the interrupt 
key on the system control panel to 
repeat the request for an I/O 
operation. If the operation is again 
rejected, discontinue the job and call 
the customer engineer. If the busy bit 
in the channel status word is on, rerun 
the job. 

liS IOOPS~ CSW SBYTES 

One of the following has occurred: 

1. A request to start an input/output 
operation has been rejected because 
of a machine error. 
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2. An overlapped I/O operation has 
been completed unsuccessfully while 
an attempt was being made to start 
a new operation. 

Action: Load and execute SEREP. 

I3S IOOPSW CSW SBYTES 

The Input/Output Support Package 
attempted to use an I/O device which 
was not operational or not available. 

Action: Load and execute SEREP. 

LOADER GENERATOR PROGRAM 

GCS (not typed) 

A channel error has occurred. 

Action: Load and execute SEREP. 

GDD (not typed) 

The LDRGEN program has attempted to 
punch a card but the operation resulted 
in an error. 

Action: Mark the erroneously punched 
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card and press the .interrupt key to 
repeat the operation. 

GDS (not typed) 

A device failure has occurred. 

Action: Load and execute SEREP. 

GEA (not typed) 

The LDRGEN program has been executed. 
This is a normal end-of-job situation. 

Action: Proceed with next job. 

GIA (not typed) 

The punch unit has run out of blank 
cards. 

Action: Place blank cards in the punch 
hopper and press interrupt key to 
continue job. 

GMS (not typed) 

~achine check has occurred. 

Action: Load and execute SEREP. 

GNS (not typed) 

The device specified as the output unit 
in the LDRGEN program is not available. 

Action: Load and execute SEREP. 



A sample Card Assembler and Utilit.ies 
program is provided to test the Basic 
Assembler and Basic Utility Programs 
(Card) supplied to the user. The sample 
problem sorts, in ascending order, 16 full 
word constants located at address "IN" and 
stores them at address "OUT". The 16 
sorted numbers are also printed on the 
output device, and a message is typed on 
the IBM 1052 Printer-Keyboard at the end 
of the run. 

Identifying the Card Deck 

The sample program deck (Figure 77) 
consists of 72 source cards. The first 
card of the sample program is identified 
by: 

r-----------------------------------------, 
I CARD COLUNNS I 
~-------T------~-------------T-----------~ 
I I 32-35 I 38-39 I 73-80 I 
~ -------+-------+._------------+-----------~ 
I I I I I 
I I ICTL I 25 I SMPL1030 I 
I I I I I l _______ L _______ L _____________ L ___________ J 

Each source card contains SMPL, the 
program identifier, in columns 73-76, 
followed by the sequence number in columns 
77-80. The last source card is identified 
by: 

r-----------------------------------------, 
I CARD COLUMNS I 
~-------T-------T -------------T---·--------~ 
I I 32-34 I 38-39 I 73-80 I 
~-------+-------+-------------+-----------~ 
I I I I I 
I I END I GO I SMPL1740 I 
I I I I I l __ _____ L _______ L _____________ L ___ . ________ J 

Sixteen data cards are included in the 
source deck as DC's. The first data card 
is identified by: 

r-----------------------------------------, 
I CARD COLUMNS I 
~-------T------~-------------T-----------~ 
I 25-26 I 32-33 I 38-48 I 73-80 I 
~-------+-------+-------------+-----------~ 
I I I I I 
I IN I DC I X'00000005' I SMPL1440 I 
I I I I I l _______ L _______ L _____________ L ___________ J 
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The last data card is identified by: 

r-----------------------------------------, 
I CARD COLUMNS I 
~-------T-------T-------------T-----------i 
I I 32-33 I 38-48 I 73-80 I 
~-------+-------+-------------+-----------~ 
I I I I I 
I I DC I X' 00000008' I SHPL1590 I 
I I I I I l _______ L _______ L _____________ L ___________ J 

Running the Sample Problem 

1. The sample problem is supplied with 16 
full word hexadecimal constants 
starting at address "IN." If left in 
place and run as described here, these 
numbers will sort from 0 through 15. 
If the user wishes to sort 16 other 
numbers, he may replace the original 
numbers with his own. The first full 
word constant must be given the name 
"IN." 

2. Assemble the sample program. Prepare 
Phase 1 and Phase 2 Configuration 
Cards as described in the Assembler 
Initialization section. Insert Phase 
1 Configuration Card in the Phase 1 
deck of the Basic Assembler and Phase 
2 Configuration Card in the Phase 2 
deck of the Basic Assembler. 

3. If the system has a storage capacity 
of greater than 8K and the user 
desires to assemble the Dump Program 
source deck: 

a. Add to the Single-Phase Dump 
Program an ENTRY SINTRY statement, 
and 

b. Supply to the Dump Program 

• the address of the available 
output device (OUTDEV) 

• the address of the available 
IBM 1052 Printer-Keyboard 
(TYPWTR), and 

• the storage capacity of the 
computer (DSTOPL) 

See description in Basic Utility 
Programs. 

or 
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If the syst".em has a storage capacity 
of 8K, or if the user desires to use 
the Single-Phase Dump Program object 
deck supplied by IBM to avoid having 
to assemble: 

a. Remove the Load End card (the last 
card) from the assembled Dump 
Program deck as supplied by IBM. 

b. Using Replace cards, alter the 
constants OUTDEV, TYPWTR, and 
DSTOPL as described in the Basic 
utility Programs section. -----

c. If the High Absolute Loader is 
used, remove the two symbolic 
address constants (DUMP and SINTRY 
+ 12) from the IBM supplied Sample 
Problem. These two cards are 
identified by an * in column 71. 
Replace the address constants with 
the following two cards: 

column 25 
ADDUMP DC A(X'90') 
ADSIN DC A(X'C9C') 

d. If the High Absolute Loader is 
used, assemble the Sample Problem 
at starting address 1240 
(hexadecimal) • 

4. Assemble the Dump Program, if the 
source deck is used. 

5. Place in the card reader these cards 
in the following order: 

Loader Assembled Deck (see Note 1) 

Assembled Dump Program 

Assembled Sample Problem 

Load Terminate Card (see Note 2) 

Note 1: On an 8K system, the High 
Absolute Loader must be used 
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to load the sample problem 
and Dump Program. However, 
on a system with greater 
storage capacity, the 
Relocating Loader may, if 
desired, be used instead. 

Note 2: SAMPLE must be in column 
17-22. This card must be 
prepared by the user. See 
the Basic Utility Programs 
section. 

6. Load and execute program. 

7. At the end of the run, the Wait state 
will be entered and FF will be in the 
instruction address portion of the 
current PSW. 

8. The output will be as follows: 

a. On the output device will be 
printed: the console listing and 
general registers, followed by the 
name "SORTDUMP", followed by the 
16 numbers sorted in ascending 
order. 

b. On the IBM 1052 Printer-Keyboard 
the following message will be 
typed: nEnd of Sample Problem 
Demonstration". 

Figure 78 shows (for illustrative 
purposes only) the Configuration Cards 
used to assemble the Sample program. The 
user must prepare his own Configuration 
Cards in order to tailor the Basic 
Assembler program for operation at his own 
installation and to print or suppress 
program listings, or to print only error 
listings. 

Figure 79 shows the Sample Problem 
output as produced using the Single-Phase 
Dump Program object deck and the High 
Absolute Loader. 



---------------------------_._-----------------------------------------------, 

Icn 
SAMPLE START 

EXTRN 
EXTRN 

GO BALR 
USING 
MVC 
LA 
LA 

SET LA 
L 

LOAO L 
CLR 
BC 
XR 
XR 
XR 
ST 

SUB S 
BC 
ST 
S 
BC 
l 
BALR 
DC 
DC 
L 
L 
LA 
LA 
LA 
BALR 

UNEX LPSW 
LOOP LA 

LH 
S 
STH 
BC 

CONI DC 
CON4 DC 
IN DC 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

our os 
OS 

ENDJOB DC 
DC 

ENDMSG DC 
DC 

DC 
ADSIN DC 
ADDUMP DC 
L[ ST DC 

DC 
DC 
DC 
DC 
END 

25 
0 STARTING ADDR 
DUMP DEFINE DUMP 
SINTRY DEFINE SINTRY 
13,0 SET UP BASE REGISTER 
*,13 
OUTl(4) ,I N MOVE DATA TO OUT 
6,OUT POINT TO TABLE TOP 
7,15 SET FOR 15 PASSES 
4,56 SET INDEX REGISTER 
2,010·.6) LOAD FROM TABLE TOP 
3.414,6) LOAD FROM TABLE 
2.3 COMPARE VALUES 
12.SU!B TOP = OR LESS BRANCH 
2.3 EXCHANGE VALUES 
3.2 EXCHANGE VALUES 
2,3 EXCHANGE VALUES 
3,4(4,6) STORE LARGER BACK 
4.CON4 REDUCE INDEX 
10,LO'AD LOOP IF MORE TO SORT 
2,010.61 STORE IN TABLE TOP 
7,CONl REDUCE PASS COUNTER 
7,LOOP 
15.ADDUMP CALL DUMP PROGRAM 
14.15 
X'C05001' DUMP CAll PARAMETERS 
AL3ILISTI 
1.ADS·IN ADDR OF TYPWTR 
1,0111 
2.ENDMSG ADDR OF MSG 
3,35 SIZE OF MSG 
4.UNEX UNIr EXCEPTION AD DR 
0,1 
ENDJOB END OF JOB 
6.4(6) 
2. SET"2 MODIFY 
2.CON4 INDEX 
2,SEh-2 INSTRUCTION 
15. SE r RETURN 
F'l' CONSTANT OF 1 
F'4' CONS rANT OF 4 
X'OOOOOO05' 
X'OOOOOOOA' 
X' 00000001' 
X'000OOO07' 
X'OOOOOOO3' 
X' OOOOOOOC' 
X' 00000 OOF' 
X'OOOOOO09' 
X' 00000008' 
X'OOOOOO04' 
X'OOOOOOOO' 
X'OOOOOOOE' 
X'000OOO06' 
X' OOO()OOOD' 
X' 00000002' 
X'OOOOOOOS' 
16F OUTPUT AND WORK AREA 
00 BOUNDARY ALIGNMENT 
X'OO020000' PSW WITH WAIT BIT 
X' OOOOOOFF' 
C'END OF SAMPLE PR' TYPWTR MSG 
C'OBLE~ DEMONSTRAT' 

C'ION' 
AISINTRY+12) TYPWTR ADDR 
AIDUMP) DUMP PROG ADDR 
X'CA' DUMP CONTROL LIST 
AL310UTl 
X'OO' 
AL310UT+64) 
C'SORfDUMP' 
GO 

SMPLI030 
SMPLI040 
SMPLI050 
SMPLI060 
SMPL 1070 
SMPLI080 
SMPLl090 
SMPLI100 
SMPLlllO 
SMPLl120 
SMPLl130 
SMPLl140 
SMPLl150 
SMPLl160 
SMPLl170 
SMPLl180 
SMPLl190 
SMPLl200 
SMPLl210 
SMPL1220 
SMPLl230 
SMPL 1240 
SMPLl250 
SMPL1260 
SMPL1270 
SMPLl280 
SMPLl290 
SMPL1300 
SMPLl310 
SMPLl 320 
SMPL 1330 
SMPLl340 
SMPLl350 
SMPL 1360 
SMPL 1370 
SMPLl380 
SMPLI390 
SMPL1400 
SMPL1410 
SMPL1420 
SMPL1430 
SMPL 1440 
SMPL1450 
SMPL1460 
SMPLlHO 
SMPLl480 
SMPLl490 
SMPL1500 
SMPLl510 
SMPL 1520 
SMPL1530 
SMPL1540 
SMPL1550 
SMPLl560 
SMPLl570 
SMPLl580 
SMPL1590 
SMPL1600 
SMPLl610 
SMPL 1620 
SMPL1630 
SMPL 1640 
SMPL 1650 

SMPL1660 
* SMPLl670 
* SMPLl680 

SMPL1690 
SMPL1700 
SMPLl710 
SMPL1720 
SMPLl730 
SMPLl740 

! 

Data Cards 

l ____________________________________________________________________________ 1 

Figure 77. Program Deck for Sample Problem 
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Phase 1 Phase 2 

~ 
.REP 000090 01000C,OOOD,OOOOi001F,OOOE,ooon, 0303, 0310 I I I I I I I I 
I I :REP 000090 01 OOOC,'OOOC, 000(1, OOtF ,OOOE,'OOOD, 0303,0340 

00 
12 

11 

12 

33 

44 

55 

66 

77 

8 8 

II 
12 

I I I I I I I 
I I 

000000111101001011101111011111111001111011110110101100 10000000000000000000000000 
12345678910"UgU~ffin~~w~nn~~~vn~W~U~MH~n~~~~ao«~~QO~~~~~~~~D~~W~~~~~~D~~mnnnM~Mnn~w 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

12222222222222222222222222222222222222222222222222222222222222222222222222222222 

33333333333333333331133311333313333133331333313131131333333333333333333333333333 

44444444444444444444444444444444444444444444144444444144444444444444444444444444 

5 51 5 5 5 5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6666666666666666666666666666666666166666666666666666 6 6 6 6 6 6 6 666666666666666666666 

777177777777777777777777777777777777777777777777 i 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

888888888888888888881888 81s 8 8 818 8 8 818 8 8 818 8 8 818 8 B 818 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

1199999999199999999999999.99999999999999999999999999 9 9 9 9 9 9 9 9 9 9 9 9 99999999999999999 
123456 78910"~8N~ffinffiijW~nn~§~Vn~WnU"MH~~~~"~ao«~OQO~~~~~~~~D~~Wm~~"~~D~~mnnnN~Mnn~W 

lIB .. SOB' I 

Figure 78. Phase 1 and Phase 2 Configuration Cards for Sample Problem 
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001240 

001240 

001242 
(J01248 
00124C 
001250 
001254 
001258 
00125C 
00125E 
00126:.! 
001204 
001266 
001268 
00126C 
001210 
001274 
001218 
00127£. 
0012tlO 
001284 
0014:86 
001289 
00128C 
001290 
001291t 
001298 
00129(; 
OOl2AO 
0012A2 
OOl2Ao 
0012AA 
001lAI: 
00ll8~ 

001286 
00128A 
00128C 
0012CO 
0012C4 
0012C8 
0012C(; 
001200 
001204 
001208 
00120C 
0012EO 
0012E4 
00121:8 
0014:tC 
0012fO 
0012flt 
0012f8 
0012fC 
001300 
00130lt 
001348 
001348 
00134C 

001350 
001358 
00D60 
00136& 
001370 
001373 
001374 
001::118 
00131(; 
001310 
001380 
001381 
001381t 
OC1240 

05 DO 

02 3f V OC:.! 
41 60 0 OC2 
41 10 0 OOf 
41 40 0 038 
58 lO 6 000 
5t! 34 6 004 
15 23 
41 CO 0 02A 
17 23 
11 32 
11 23 
50 34 6 004 
St! 40 0 01E 
41 AU 0 016 
50 20 6 000 
Stl 1(. 0 01A 
4110 D 064 
58 fG I) 136 
05 Ef 
C05001 
00137C 
58 10 0 132 
58 11 0 000 
41 20 0 10E 
41 30 0 0:.!3 
41 40 0 060 
05 01 
82 00 0 106 
41 66 0 004 
48 20 DOlO 
58 2C 0 OlE 
40 20 DOlO 
41 fC 0 OOE 
0000 
00000001 
00000004 
C0000005 
OOOOOOOA 
OOOO(JOOI 
00000007 
00000003 
OOOOOOOC 
OOOOOOOf 
00000009 
OOOOOOOB 
00000004 
00000000 
OOOOOOOE 
00000006 
OOOOOOO!) 
00000002 
00000008 

00020000 
OOOOOOff 

001242 
U 082 

C50SC44006C640El 
C104D703C5400709 
C6C2D3C50440C4C5 
04D605E2E309CIE3 
C90605 
00 
00000C9C 
00000090 
CA 
001304 
00 
001344 
E2D6D9E3C4f:4D4D7 

IC Tl 
SAMPLE START 

EXTRN 
EXTRN 

GO BALR 
USING 
MVC 
LA 
LA 

SET LA 
L 

LOAU L 
CLR 
tiC 
XR 
XR 
XR 
ST 

SU8 S 
BC 
ST 
S 
BC 
L 
BALR 
DC 
DC 
L 
L 
LA 
LA 
LA 
BALR 

UNEX LPS\Ii 
LOOP LA 

LH 

CONI 
CON4 
IN 

our 

S 
STH 
BC 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OS 
0::; 

ENOJ.QtI DC 
DC 

ENDHSG DC 

DC 

DC 

AUSIIN DC 
ADOUHP DC 
LIST DC 

DC 
DC 
OC 
DC 
END 

2~ 

X'1240' 
DUMP DEfINE DUHP 
SINTRY DEfINE SlNTRY 
13,0 SET UP BASE REGISTER 
*,13 
OUT(64) ,IN 
6,OUT 
1,1S 
4,56 
2,010,6) 
3,4(4,/») 
2,3 
12,SUB 
2,3 
3,2 
2,3 
3,4 (4,6) 
4,C0N4 
10,LOAD 
2,0(0,/») 
7,CONI 
7,LOUP 
15,AUDUMP 
14,lS 
X'COSOOl' 
AU (LIST) 
1,ADSIN 
1,0(1) 
2,ENOMSG 
3,35 
4,UNEX 
0,1 
ENDJOtl 
6,4(6) 
2,SET+2 
2,CON't 
2,SET+2 
15,SET 

f'l' 
f'4' 
X'OOOOOOOS' 
X'OOOOOOOA' 
X'OOOOOOO1' 
X'00000007' 
X'00000003' 
)('OOOOOOOC' 
x'OOOOOOOf' 
X'00000009' 
)('OOOOOOOB' 
X'00000004' 
)('00000000' 
)('OOOOOOOE' 
X'00000006' 
x'OOOOOOOO' 
X'00000002' 
X'00000008' 
16f 
00 
X'00020000' 
X'OOOOOOff' 

MOVE DATA TO OUT 
POINT TO TABLE TOP 
SET fOR 15 PASSES 
SET INDEX REGISTER 
LOAD FROM TABLE TOP 
LOAD fROM TABLE 
COMPARE VALUES 
TOP = OR LESS BRANCH 
EXCHANGE VALUES 
EXCHANGE VALU ES 
EXCHANGE VALUES 
STORE lARGER BACK 
REDUCE INDEX 
LOOP If MORE TO SORT 
STORE IN TABLE TOP 
REDUCE PASS COUNTER 

CAll DUMP PROGRAM 

OUMP CALL PARAMETERS 

AOOR Of TYPWTR 

ADDR Of MS6 
SIZE Of MSG 
UNIT I:XCEPTION ACDR 

END Of JOB 

MODIFY 
INDEX 

INSTRUCT ION 
RETURN 

CONSTANT Of 1 
CONSTANT Of 4 

OUTPUT AND WORK AREA 
BOUNDARY ALIGNMENT 
PSW WITH WAIT BIl 

C'ENO Of SAMPLE PR' TYPWTR HSG 

C'OBLEM DEMDNSTRAT' 

C'ION' 

A(X'C9C') 
A(X'90') 
X'CA' 
AU (OUT) 
X'OO' 
AU (OUI+04) 
C'SORTDUHP' 
GO 

DUHP CONTROL LIST 

SMPLI030 
SMPlI040 
SMPL 10S0 
SMPL1060 
SMPl1070 
SMPl1080 
SMPlI090 
SHPlllOO 
SMPLl110 
SMPL1l20 
SMPL 1130 
SMPL 1140 
SMPL 11 SO 
SHPl1160 
SHPl1170 
SMPl1l80 
SMPL1190 
SMPL 1200 
SMPL1210 
SMPL 1220 
SMPl1230 
SHPl1240 
SHPL 1250 
SMPl1260 
SMPL1270 
SMPl1280 
SMPl1290 
SHPL1300 
SHPL1310 
SMPL1320 
SHPLl330 
SMPl1340 
SMPl1350 
SMPL1360 
SMPl1370 
SHPL 13110 
SHPL 1390 
SMPLl'tOO 
SMPl1410 

SMPl1420 
SMPL1430 
SHPl1440 
SMPl14S0 
SMPL 1460 
SMP1l4l0 
5HPl1480 
SMPl1490 
SMPL1500 
SMPL 1510 
SMPL 1520 
SMPl1530 
5MPL 1540 
SMPl1550 
SMPl1560 
SMPl1570 
5MPL 1580 
SMPL1590 
SMPL 1600 
SMPl1610 
SHPL1620 
SHPL1630 

SMPl1640 

SHPl16S0 

SHPL1660 

SHPL1690 
SMPl1700 
SMPll710 
SMPL1720 
SHPl1730 
SMPl1740 

[ _________________ ~ ___________ ~ _______________________________________ ==J 
Figure 79. Assembly Listing for Sample Problem (Part 1 of 3) 
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Lec 0 OOOO~CD~80000CAO 
GLO PSWS 000000000000'9Cl 
CS. OOOOOOOOO~OCOOOO 

NEW PSWS OOCCOOOOOOU018B8 

LUC 8 
0004000~5000072A 

I... A loll OOOOlt:LJO 
00C6000000E2f:5C3 

0000043000004Af4 lOC 16 
040000054CeC4042 45901fE8D201104A 
00004C04 TIMER 16139200 
01060000000307C1 000lOOOOOOC904E2 

020013E000001790 
ff04000060001604 
E5f204F2 
0000000000001814 

GRtGS 0 - 7 
GKEGS 8 - 15 

DCOC16C4 40CCll40 OOOOOOOE 
00000080 000L1700 02C~O,C4 

COOOOOOf fffffffC 00001719 0000133C 00000000 
OOOOOOOB 000013tiO 40001242 40001286 400000Q2 

SOtl-TDUHP 

001304 OOCOOOOOO( 0000000001 OOOOOOOGOl OOOOOOUOOJ 0000000004 0000000005 0000000006 0000000007 

001324 OOOCOOOOOc 000000000'1 0000000010 0000000011 000000001l 0000000013 0000000014 0000000015 

[----------------------______________________________________________________ 1 
Figure 79. Output Device Listing for Sample Problem (Part 2 of 3) 

lEI 

2EI 

END OF SAMPLE PROBLEM DEMONSTRATION 

[ ___________________________________________________________________________ J 
Figure 79. 1052 Printer-Keyboard Nessage for Sample Problem (Part 3 of 3) 
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APPENDIX A. CHARACTER CODE~ 

r------------T-----------------T---------T---------T------------, 
I 8-Bit I Character Set I I I I 
I BCD I Punch I I Hexa- I Printer I 
I Code I Combination I Decimal I Decimal I Graphics I 
~------------+-----------------+---------+---------+------------~ 

00000000 12,0,9,8,1 I 0 00 I 
00000001 12,9,1 I 1 01 I 
00000010 12,9,2 I 2 02 I 
00000011 12,9,3 3 03 I 
00000100 12,9,4 4 04 I 
00000101 12,9,5 5 05 I 
00000110 12,9,6 6 06 I 
00000111 12,9,7 7 07 
00001000 12,9,8 8 03 
00001001 12,9~8,1 9 09 
00001010 12,9,8,2 10 OA 
00001011 12,9,8,3 11 OB 
00001100 12,9,8,4 12 OC 
00001101 12,9,8,5 13 00 
00001110 12,9~8,6 14 OE 
00001111 12,9,8,7 15 OF 
00010000 12,11,9,8,1 16 10 
00010001 11,9,1 17 11 
00010010 11,9,2 18 12 
00010011 11,9,3 19 13 
00010100 11,9,4 20 14 
00010101 11,9,5 21 15 
00010110 11,9,6 22 16 
00010111 11,9,7 23 17 
00011000 11,9,8 24 18 
00011001 11,9,8,1 25 19 
00011010 11,9,8,2 26 lA 
00011011 11,9,8,3 27 lB 
00011100 11,9,8,4 28 lC 
00011101 11,9,8,5 29 ID 
00011110 11,9,8,6 30 lE 
00011111 11,9,8,7 31 lF 
00100000 11,0,9,8,1 32 20 
00100001 0,9,1 33 21 
00100010 0,9,2 34 22 
00100011 0,9,3 35 23 
00100100 0,9,4 36 24 
00100101 0,9,5 37 25 
00100110 0~9,6 38 26 
00100111 0,9,7 39 27 
00101000 0,9,8 40 28 
00101001 0,9,8,1 41 29 
00101010 0,9,8,2 42 2A 
00101011 0,9,8,3 43 2B 
00101100 0,9,8,4 44 2C 
00101101 0,9,8,5 45 2D 
00101110 0,9,8,6 46 2E 
00101111 0,9,8,7 47 2F 
00110000 12,11,0,9,8,1 48 30 
00110001 9,1 49 31 
00110010 9,2 50 32 ____________ .L __ . ______________ .L __ . _______ .L _________ .L ___________ _ 
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r------------T-----------------T---------T---------T------------, 
I 8-Bit I Character Set I I I I 
I BCD I Punch I I Hexa- I Printer I 
I Code I Combination I Decimal I Decimal I Graphics I 
~------------+-----------------+---------+---------+------------~ 

00110011 9,3 51 33 
00110100 9,4 52 34 
00110101 9,5 53 35 
00110110 9,6 54 36 
00110111 9,7 55 37 
00111000 9,8 56 38 
00111001 9,8,1 57 39 
00111010 9,8,2 58 3A 
00111011 9,8,3 59 3B 
00111100 9,8,4 60 3C 
00111101 9,8,5 61 3D 
00111110 9,8,6 62 3E 
00111111 9,8,7 63 3F 
01000000 64 40 blank 
01000001 12,0,9,1 65 41 
01000010 12,0,9,2 66 42 
01000011 12,0,9,3 67 43 
01000100 12,0,9,4 68 44 
01000101 12,0,9,5 69 45 
01000110 12,0,9,6 70 46 
01000111 12,0,9,7 71 47 
01001000 12,0,9,8 72 48 
01001001 12,8,1 73 49 
01001010 12,8,2 74 4A 
01001011 12,8,3 75 4B . <period) 
01001100 12,8,4 76 4C < 
01001101 12,8,5 77 4D ( 

01001110 12,8,6 78 4E + 
01001111 12,8,7 79 4F 
01010000 12 80 50 & 
01010001 12,11,9,1 81 51 
01010010 12,11,9,2 82 52 
01010011 12,11,9,3 83 53 
01010100 12,11,9,4 84 54 
01010101 12,11,9,5 85 55 
01010110 12,11,9,6 86 56 
01010111 12,11,9,7 87 57 
01011000 12,11,9,8 88 58 
01011001 11,8,1 89 59 
01011010 11,8,2 90 5A 
01011011 11,8,3 91 5B $ 
01011100 11,8,4 92 5C * 01011101 11,8,5 93 5D 
01011110 11,8,6 94 5E 
01011111 11,8,7 95 5F 
01100000 11 96 60 
01100001 0,1 I 97 61 / 
01100010 11,0,9,2 I 98 62 
01100011 11,0,9,3 I 99 63 
01100100 11,0,9,4 I 100 64 
01100101 11,0,9,5 I 101 65 
01100110 11;0,9,6 I 102 66 
01100111 11,0,9,7 I 103 67 
01101000 11,0,9,8 I 104 68 
01101001 0,8,1 I 105 69 
01101010 12,11 I 106 6A 
01101011 0,8,3 I 107 6B , (comma) l ____________ _ ________________ ~ _________ ~ _________ ~ ____________ J 
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r------------T-----------------T----------T---------T------------, 
I 8-Bit I Character Set I I I I 
I BCD I Punch I I Hexa- I Printer I 
I Code I Combination I Decimal I Decimal I Graphics I 
~------------+-----------------+---------+---------+------------~ 

01101100 0,8,4 108 6C % 
01101101 0,8,5 109 6D 
01101110 0,8,6 110 6E 
01101111 0,8,7 111 6F 
01110000 12,11,0 112 70 
01110001 12,11,0,9,1 113 71 
01110010 12,11,0,9,2 114 72 
01110011 12,11,0,9,3 115 73 
01110100 12,11,0,9,4 116 74 
01110101 12,11,0,9,5 117 75 
01110110 12,11,0,9,6 118 76 
01110111 12,11,0,9,7 119 77 
01111000 12,11,0,9,8 120 78 
01111001 8,1 121 79 
01111010 8,2 122 7A 
01111011 8,3 123 7B # 
01111100 8,4 124 7C @ 
01111101 8,5 125 7D I (quote) 
01111110 8,6 126 7E = 
01111111 8,7 127 7F 
10000000 12,0,8,1 128 80 
10000001 12,0,1 129 81 
10000010 12,0,2 130 82 
10000011 12,0,3 131 83 
10000100 12,0,4 132 84 
10000101 12,0,5 133 85 
10000110 12,0,6 134 86 
10000111 12,0,7 135 87 
10001000 12,0,8 136 88 
10001001 12,0,9 137 89 
10001010 12,0,8,2 138 8A 
10001011 12,0,8,3 139 8B 
10001100 12,0,8,4 140 8C 
10001101 12,0,8,5 141 8D 
10001110 12,0,8,6 142 8E 
10001111 12,0,8,7 143 8F 
10010000 12,11,8,1 144 90 
10010001 12,11,1 145 91 
10010010 12,11,2 146 92 
10010011 12,11,3 147 93 
10010100 12,11,4 148 94 
10010101 12,11,5 149 95 
10010110 12,11,6 150 96 
10010111 12,11,7 151 97 
10011000 12~11,8 152 98 
10011001 12,11,9 153 99 
10011010 12,11,8,2 154 9A 
10011011 12,11,8,3 155 9B 
10011100 12,11~8,4 156 9C 
10011101 12,11,8,5 157 9D 
10011110 12,11,8,6 158 9E 
10011111 12,11,8,7 159 9F 
10100000 11,0,8,1 160 AO 
10100001 11,0,1 161 Al 
10100010 11,0,2 162 A2 
10100011 11,0,3 163 A3 
10100100 11,0,4 164 A4 ____________ ~ _________________ ~ _________ ~ _________ ~ ____________ J 
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r------------T-----------------T---------T---------T------------, 
I 8-Bit I Character Set I I I I 

I BCD I Punch I I Hexa- I Printer I 

I Code I Combination I Decimal I Decimal I Graphics I 

~------------+-----------------+---------+---------+------------~ 
10100101 11,0,5 165 A5 
10100110 11,0,6 166 A6 
10100111 11,0,7 167 A7 
10101000 11,0,8 168 A8 
10101001 11,0,9 169 A9 
10101010 11,0,8,2 170 AA 
10101011 11,0,8,3 171 AB 
10101100 11,0,8,4 172 AC 
10101101 11,0,8,5 173 AD 
10101110 11,0,8,6 174 AE 
10101111 11,0,8,7 175 AF 
10110000 12,11,0,8,1 176 BO 
10110001 12,11,0,1 177 Bl 
10110010 12,11,0,2 178 B2 
10110011 12,11,0,3 179 B3 
10110100 12,11,0,4 180 B4 
10110101 12,11,0,5 181 B5 
10110110 12,11,0,6 182 B6 
10110111 12,11,0,7 183 B7 
10111000 12,11,0,8 184 B8 
10111001 12,11,U,9 185 B9 
10111010 12,11,0,8,2 186 BA 
10111011 12,11#0,8,3 187 BB 
10111100 12,11,0,8,4 188 BC 
10111101 12,11,0,8,5 189 BD 
10111110 12,11,0,8,6 190 BE 
10111111 12,11,0,8,7 191 BF 
11000000 12,0 192 CO 
11000001 12,1 193 Cl A 
11000010 12,2 194 C2 B 
11000011 12,3 195 C3 C 
11000100 12,4 196 C4 D 
11000101 12,5 197 C5 E 
11000110 12,6 198 C6 F 
11000111 12,7 199 C7 G 
11001000 12,8 200 C8 H 
11001001 12,9 201 C9 I 
11001010 12,0,9#8,2 202 CA 
11001011 12,0,9,8,3 203 CB 
11001100 12,0,9,8,4 204 CC 
11001101 12,0,9,8,5 205 CD 
11001110 12,0,9,8,6 206 CE 
11001111 12,0#9,8,7 207 CF 
11010000 11,0 208 DO 
11010001 11,1 209 Dl J 
11010010 11,2 210 D2 K 
11010011 11,3 211 D3 L 
11010100 11,4 212 D4 M 
11010101 11,5 213 D5 N 
11010110 11,6 214 D6 0 
11010111 11,7 215 D7 P 
11011000 11,8 216 D8 Q 
11011001 11,9 217 D9 R 
11011010 12#11,9,8,2 218 DA 
11011011 12,11,9,8,3 219 DB 
11011100 12,11,9,8,4 220 DC 
11011101 12,11,9,8,5 221 DD 

------------~-----------------~---------~---------~------------
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r------------T-----------------T---------T---------T------------, 
I 8-Bit I Character set I I I I 
I BCD I Punch I I Hexa- I Printer I 
I Code I Combination I Deciroal I Decimal I Graphics I 
~------------+-----------------+-.--------+---------+------------~ 

11011110 12,11,9,8,6 222 DE 
11011111 12,11,9,8,7 223 DF 
11100000 0,8,2 224 EO 
11100001 11,0,9,1 225 El 
11100010 0,2 226 E2 S 
11100011 0,3 227 E3 T 
11100100 0,4 228 E4 U 
11100101 0,5 229 E5 V 
11100110 0,6 230 E6 W 
11100111 0,7 231 E7 X 
11101000 0,8 232 E8 Y 
11101001 0,9 233 E9 Z 
11101010 11,0,9,8,2 234 EA 
11101011 11,0,9,8,3 235 EB 
11101100 11,0,9,8,4 236 EC 
11101101 11,0,9,8,5 237 ED 
11101110 11,0,9,8,6 238 EE 
11101111 11,0,9,8,7 239 EF 
11110000 ° 240 FO 0 
11110001 1 241 Fl 1 
11110010 2 242 F2 2 
11110011 3 243 F3 3 
11110100 4 244 F4 4 
11110101 5 245 F5 5 
11110110 6 246 F6 6 
11110111 7 247 F7 7 
11111000 8 248 F8 8 
11111001 9 249 F9 9 
11111010 12,11,0,9,8,2 250 FA 
11111011 12,11,0,9,8,3 251 FB 
11111100 12,11,0,9,8,4 252 FC 
11111101 12,11,0,9,8,5 253 FD 
11111110 12,11,0,9,8,6 254 FE 
11111111 12,11,0,9,8,7 255 FF ____________ ~ _________________ ~ _________ L _________ ~ ____________ J 
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APPENDIX B. HEXADECIMAL-TO-DECIMAL CONVERSION 

The table in this appendix provides 
direct conversion of decimal and 
hexadecimal numbers in these ranges: 

for 

Hexadecimal Decimal 

000 to FFF 0000 to 4095 

For numbers outside the range of the 
table, add the following values to the 
table figures: 

0 1 2 3 4 5 6 

000 0000 0001 0002 0003 0004 0005 0006 
010 0016 0017 0018 0019 0020 0021 0022 
020 0032 0033 0034 0035 0036 0037 0038 
030 0048 0049 0050 0051 0052 0053 0054 

040 0064 0065 0066 0067 0068 0069 0070 
050 0080 0081 0082 0083 0084 0085 0086 
060 0096 0097 0098 0099 0100 0101 0102 
070 0112 0113 0114 0115 0116 0117 0118 

080 0128 0129 0130 0131 0132 0133 0134 
090 0144 0145 0146 0147 0148 0149 0150 
OAO 0160 0161 0162 0163 0164 0165 0166 
OBO 0176 0177 0178 0179 0180 0181 0182 

OCO 0192 0193 0194 0195 0196 0197 0198 
ODO 0208 0209 0210 0211 0212 0213 0214 
OEO 0224 0225 0226 0227 0228 0229 0230 
OFO 0240 0241 0242 0243 0244 0245 0246 

100 0256 0257 0258 0259 0260 0261 0262 
110 0272 0273 0274 0275 0276 0277 0278 
120 0288 0289 0290 0291 0292 0293 0294 
130 0304 0305 0306 0307 0308 0309 0310 

140 0320 0321 0322 0323 0324 0325 0326 
150 0336 0337 0338 0339 0340 0341 0342 
160 0352 0353 0354 0355 0356 0357 0358 
170 0368 0369 0370 0371 0372 0373 0374 

180 0384 0385 0386 0387 0388 0389 0390 
190 0400 0401 0402 0403 0404 0405 0406 
lAO 0416 0417 0418 0419 0420 0421 0422 
1BO 0432 0433 0434 0435 0436 0437 0438 

1CO 0448 0449 0450 0451 0452 0453 0454 
1DO 0464 0465 0466 0467 0468 0469 0470 
lEO 0480 0481 0482 0483 0484 0485 0486 
IFO 0496 0497 0498 0499 0500 0501 0502 
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7 

0007 
0023 
0039 
0055 

0071 
0087 
0103 
0119 

0135 
0151 
0167 
0183 

0199 
0215 
0231 
0247 

0263 
0279 
0295 
0311 

0327 
0343 
0359 
0375 

0391 
0407 
0423 
0439 

0455 
0471 
0487 
0503 

8 

0008 
0024 
0040 
0056 

0072 
0088 
0104 
0120 

0136 
0152 
0168 
0184 

0200 
0216 
0232 
0248 

0264 
0280 
0296 
0312 

0328 
0344 
0360 
0376 

0392 
0408 
0424 
0440 

0456 
0472 
0488 
0504 

Hexadecimal 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
AOOO 
BOOO 
COOO 
DOOO 
EOOO 
FOOO 

9 A 

0009 0010 
0025 0026 
0041 0042 
0057 0058 

0073 0074 
0089 0090 
0105 0106 
0121 0122 

0137 0138 
0153 0154 
0169 0170 
0185 0186 

0201 0202 
0217 0218 
0233 0234 
0249 0250 

0265 0266 
0281 0282 
0297 0298 
0313 0314 

0329 0330 
0345 0346 
0361 0362 
0377 0378 

0393 0394 
0409 0410 
0425 0426 
0441 0442 

0457 0458 
0473 0474 
0489 0490 
0505 0506 

B 

0011 
0027 
0043 
0059 

0075 
0091 
0107 
0123 

0139 
0155 
0171 
0187 

0203 
0219 
0235 
0251 

0267 
0283 
0299 
0315 

0331 
0347 
0363 
0379 

0395 
0411 
0427 
0443 

0459 
0475 
0491 
0507 

Decimal 
4096 
8192 

12288 
16384 
20480 
24576 
28672 
32768 
36864 
40960 
45056 
49152 
53248 
57344 
61440 

C D 

0012 0013 
0028 0029 
0044 0045 
0060 0061 

0076 0077 
0092 0093 
0108 0109 
0124 0125 

0140 0141 
0156 0157 
0172 0173 
0188 0189 

0204 0205 
0220 0221 
0236 0237 
0252 0253 

0268 0269 
0284 0285 
0300 0301 
0316 0317 

0332 0333 
0348 0349 
0364 0365 
0380 0381 

0396 0397 
0412 0413 
0428 0429 
0444 0445 

0460 0461 
0476 0477 
0492 0493 
0508 0509 

E F 

0014 0015 
0030 0031 
0046 0047 
0062 0063 

0078 0079 
0094 0095 
0110 0111 
0126 0127 

0142 0143 
0158 0159 
0174 0175 
0190 0191 

0206 0207 
0222 0223 
0238 0239 
0254 0255 

0270 0271 
0286 0287 
0302 0303 
0318 0319 

0334 0335 
0350 0351 
0366 0367 
0382 0;;83 

0398 0399 
0414 0415 
0430 0431 
0446 0447 

0462 0463 
0478 0479 
0494 0495 
0::>10 0511 



200 
210 
220 
230 

240 
250 
260 
270 

280 
290 
2AO 
2BO 

2CO 
2DO 
2EO 
2FO 

300 
310 
320 
330 

340 
350 
360 
370 

380 
390 
3AO 
3BO 

3CO 
3DO 
3EO 
3FO 

400 
410 
420 
430 

440 
450 
460 
470 

480 
490 
4AO 
4BO 

4CO 
4DO 
4EO 
4FO 

500 
510 
520 
530 

540 
550 
560 
570 

580 
590 
5AO 
5BO 

5CO 
5DO 
5EO 
5FO 

o 

0512 
0528 
0544 
0560 

0576 
0592 
0608 
0624 

0640 
0656 
0672 
0688 

0704 
0720 
0736 
0752 

0768 
0784 
0800 
0816 

0832 
0848 
0864 
0880 

0896 
0912 
0928 
0944 

0960 
0976 
0992 
1008 

o 

1024 
1040 
1056 
1072 

1088 
1104 
1120 
1136 

1152 
1168 
1184 
1200 

1216 
1232 
1248 
1264 

1280 
1296 
1312 
1328 

1344 
1360 
1376 
1392 

1408 
1424 
1440 
1456 

1472 
1488 
1504 
1520 

1 

0513 
0529 
0545 
0561 

0577 
0593 
0609 
0625 

0641 
0657 
0673 
0689 

0705 
0721 
0737 
0753 

0769 
0785 
0801 
0817 

0833 
0849 
0865 
0881 

0897 
0913 
0929 
0945 

0961 
0977 
0993 
1009 

1 

1025 
1041 
1057 
1073 

1089 
1105 
1121 
1137 

1153 
1169 
1185 
1201 

1217 
1233 
1249 
1265 

1281 
1297 
1313 
1329 

1345 
1361 
1377 
1393 

1409 
1425 
1441 
1457 

1473 
1489 
1505 
1521 

2 

0514 
0530 
0546 
0562 

0578 
0594 
0610 
0626 

0642 
0658 
0674 
0690 

0706 
0722 
0738 
0754 

0770 
0786 
0802 
0818 

0834 
0850 
0866 
0882 

0898 
0914 
0930 
0946 

0962 
0978 
0994 
1010 

2 

1026 
1042 
1058 
1074 

1090 
1106 
1122 
1138 

1154 
1170 
1186 
1202 

1218 
1234 
1250 
1266 

1282 
1298 
1314 
1330 

1346 
1362 
1378 
1394 

1UO 
1426 
1442 
1458 

1474 
1490 
1506 
1522 

0515 
0531 
0547 
0563 

0579 
0595 
0611 
0627 

0643 
0659 
0675 
0691 

0707 
0723 
0739 
0755 

0771 
0787 
0803 
0819 

0835 
0851 
0867 
0883 

0899 
0915 
0931 
0947 

0963 
0979 
0995 
1011 

3 

1027 
1043 
1059 
1075 

1091 
1107 
1123 
1139 

1155 
1171 
1187 
1203 

1219 
1235 
1251 
1267 

1283 
1299 
1315 
1331 

1347 
1363 
1379 
1395 

1411 
1427 
1443 
1459 

1475 
1491 
1507 
1523 

4 

0516 
0532 
0548 
0564 

0580 
0596 
0612 
0628 

0644 
0660 
0676 
0692 

0708 
0724 
0740 
0756 

0772 
0788 
0804 
0820 

0836 
0852 
0868 
0884 

0900 
0916 
0932 
0948 

0964 
0980 
0996 
1012 

4 

1028 
1044 
1060 
1076 

1092 
1108 
1124 
1140 

1156 
1172 
1188 
1204 

1220 
1236 
1252 
1268 

1284 
1300 
1316 
1332 

1348 
1:164 
1380 
1396 

1412 
1428 
1444 
1460 

1476 
1492 
1508 
1524 

5 

0611 
0533 
0549 
0565 

0581 
0597 
0613 
Ol529 

0645 
0661 
0677 
0693 

0109 
0125 
0141 
0157 

0773 
0789 
0805 
0821 

0837 
0853 
0869 
0885 

0901 
0917 
0933 
0949 

0965 
0981 
0997 
1013 

5 

1029 
1045 
1061 
1077 

1093 
1109 
1125 
11.41 

1157 
1173 
11;89 
1205 

1221 
1237 
12'53 
12',69 

1285 
13,01 
1317 
1333 

1349 
1365 
1381 
1397 

1413 
1429 
1445 
1461 

1417 
1493 
1509 
1525 

6 

0518 
0534 
0550 
0566 

0582 
0598 
0614 
0630 

0646 
0662 
0678 
0694 

0710 
0726 
0742 
0758 

0774 
0790 
0806 
0822 

0838 
0854 
0870 
0886 

0902 
0918 
0934 
0950 

0966 
0982 
0998 
1014 

6 

1030 
1046 
1062 
1078 

1094 
1110 
1126 
1142 

1158 
1174 
1190 
1206 

1222 
1238 
1254 
1270 

1286 
1302 
1318 
1334 

1350 
1366 
1382 
1398 

1414 
1430 
1446 
1462 

1478 
1494 
1510 
1526 

7 

0519 
0535 
0551 
0567 

0583 
0599 
0615 
0631 

0647 
0663 
0679 
0695 

0711 
0721 
0743. 
0759 

0775 
0791 
0807 
0823 

0839 
0855 
0871 
0887 

0903 
0919 
0935 
0951 

0967 
0983 
0999 
1015 

7 

1031 
1047 
1063 
1079 

1095 
1111 
1127 
1143 

1159 
1175 
1191 
1207 

1223 
1239 
1255 
1271 

1287 
1303 
1319 
1335 

1351 
1367 
1383 
1399 

1415 
1431 
1447 
1463 

1479 
1495 
1511 
1527 

8 

0520 
0536 
0552 
0568 

0584 
0600 
0616 
0632 

0648 
0664 
0680 
0696 

0712 
0728 
0744 
0760 

0776 
0192 
0808 
0824 

0840 
0856 
0872 
0888 

0904 
0920 
0936 
0952 

0968 
0984 
1000 
1016 

8 

1032 
1048 
1064 
1080 

1096 
1112 
1128 
1144 

1160 
1176 
1192 
1208 

1224 
1240 
1256 
1272 

1288 
1304 
1320 
1336 

1352 
1368 
1384 
1400 

1416 
1432 
1448 
1464 

1480 
1496 
1512 
1528 

9 

0521 
0537 
0553 
0569 

0585 
0601 
0617 
0633 

0649 
0665 
0681 
0697 

0713 
0729 
0745 
0761 

0777 
0793 
0809 
0825 

0841 
0851 
0873 
0889 

0905 
0921 
0937 
0953 

0969 
0985 
1001 
1017 

9 

1033 
1049 
1065 
1081 

1097 
1113 
1129 
1145 

1161 
1177 
1193 
1209 

1225 
1241 
1257 
1273 

1289 
1305 
1321 
1337 

1353 
1369 
1385 
1401 

1417 
1433 
1449 
1465 

1481 
1497 
1513 
1529 

A 

0522 
0538 
0554 
0570 

0586 
0602 
0618 
0634 

0650 
0666 
0682 
0698 

0714 
0730 
0746 
0762 

0778 
0794 
0810 
0826 

0842 
0858 
0874 
0890 

0906 
0922 
0938 
0954 

0970 
0986 
1002 
1018 

A 

1034 
1050 
1066 
1082 

1098 
1114 
1130 
1146 

1162 
1178 
1194 
1210 

1226 
1242 
1258 
1274 

1290 
1306 
1322 
1338 

1354 
1370 
1386 
1402 

1418 
1434 
1450 
1466 

1482 
1498 
1514 
1530 

B 

0523 
0539 
0555 
0571 

0587 
0603 
0619 
0635 

0651 
0667 
0683 
0699 

0715 
0731 
0747 
0763 

0779 
0795 
0811 
0827 

0843 
0859 
0875 
0891 

0907 
0923 
0939 
0955 

0971 
0987 
1003 
1019 

B 

1035 
1051 
1067 
1083 

1099 
1115 
1131 
1147 

1163 
1179 
1195 
1211 

1227 
1243 
1259 
1275 

1291 
1307 
1323 
1339 

1355 
1371 
1387 
1403 

1419 
1435 
1451 
1467 

1483 
1499 
1515 
1531 

C 

0524 
0540 
0556 
0572 

0588 
0604 
0620 
0636 

0652 
0668 
0684 
0700 

0716 
0732 
0748 
0764 

0780 
0796 
0812 
0828 

0844 
0860 
0876 
0892 

0908 
0924 
0940 
0956 

0972 
0988 
1004 
1020 

C 

1036 
1052 
1068 
1084 

1100 
1116 
1132 
1148 

1164 
1180 
1196 
1212 

1228 
1244 
1260 
1276 

1292 
1308 
1324 
1340 

1356 
1372 
1388 
1404 

1420 
1436 
1452 
1468 

1484 
1500 
1516 
1532 

D 

0525 
0541 
0557 
0573 

0589 
0605 
0621 
0637 

0653 
0669 
0685 
0701 

0717 
0733 
0749 
0765 

0781 
0797 
0813 
0829 

0845 
0861 
0877 
0893 

0909 
0925 
0941 
0957 

0973 
0989 
1005 
1021 

D 

1037 
1053 
1069 
1085 

1101 
1117 
1133 
1149 

1165 
1181 
119'1 
1213 

1229 
1245 
1261 
1277 

1293 
1309 
1325 
1341 

1357 
1373 
1389 
1405 

1421 
1437 
1453 
146~ 

1485 
1501 
1517 
1533 

E 

0526 
0542 
0558 
0574 

0590 
0606 
0622 
0638 

0654 
0670 
0686 
0702 

0718 
0734 
0750 
0766 

0782 
0798 
0814 
0830 

0846 
0862 
0878 
0894 

0910 
0926 
0942 
0958 

0974 
09~0 

1006 
1022 

E 

10;}8 
1054 
1070 
1086 

1102 
1118 
1134 
1150 

1166 
1182 
1198 
1214 

1230 
1246 
1262 
1278 

1294 
1310 
1326 
1342 

1358 
1374 
1390 
1406 

1422 
1438 
1454 
1470 

1486 
1502 
1518 
1534 

F' 

0527 
054:i 
055~j 

057!) 

Oo~H 

0607 
062:i 
063!) 

065:, 
0671 
068',' 
070:i 

071~.l 

073b 
0751 
076'/ 

078:1 
0799 
081~> 

083J 

0847 
086:1 
0879 
089t, 

0911 
092'/ 
094;\ 
0959 

097S 
09~1 

1007 
1023 

F 

1039 
1055 
1071 
1087 

1103 
111S 
1135 
1151 

1167 
1183 
1199 
1215 

1231 
1247 
1263 
1279 

1295 
1311 
1327 
1343 

1359 
1375 
1391 
1407 

1423 
1439 
1455 
1471 

1487 
1503 
1519 
1.,35 

Appendix B 147 



600 
610 
620 
630 

640 
S50 
660 
670 

680 
690 
6AO 
6BO 

6CO 
6DO 
6EO 
6FO 

700 
710 
720 
730 

740 
750 
760 
770 

780 
790 
7AO 
7BO 

7CO 
7DO 
7EO 
7FO 

800 
810 
820 
830 

840 
850 
860 
870 

880 
890 
8AO 
8BO 

8CO 
8DO 
8EO 
8FO 

900 
910 
920 
930 

940 
950 
960 
970 

980 
990 
9AO 
9BO 

9CO 
9DO 
9EO 
9FO 

o 

1536 
1552 
1568 
1584 

1600 
1616 
1632 
1648 

1664 
1680 
1696 
1712 

1728 
1744 
1760 
1776 

1792 
1808 
1824 
1840 

1856 
1872 
1888 
1904 

1920 
1936 
1952 
1968 

1984 
2000 
2016 
2032 

o 

2048 
2064 
2080 
2096 

2112 
2128 
2144 
2160 

2176 
2192 
2208 
2224 

2240 
2256 
2272 
2288 

2304 
2320 
2336 
2352 

2368 
2384 
2400 
2416 

2432 
2448 
2464 
2480 

2496 
2512 
2528 
2544 

1 

1537 
1553 
1569 
1585 

1601 
1617 
1633 
1649 

1665 
1681 
1697 
1713 

1729 
1745 
1761 
1777 

1793 
1809 
1825 
1841 

1857 
1873 
1889 
1905 

1921 
1937 
1953 
1969 

1985 
2001 
2017 
2033 

2049 
2065 
2081 
2097 

2113 
2129 
2145 
2161 

2177 
2193 
2209 
2225 

2241 
2257 
2273 
2289 

2305 
2321 
2337 
2353 

2369 
2385 
2401 
2417 

2433 
2449 
2465 
2481 

2497 
2513 
2529 
2545 

2 

1538 
1554 
1570 
1586 

1602 
1618 
1634 
1650 

1666 
1682 
1698 
1714 

1730 
1746 
1762 
1778 

1794 
1810 
1826 
1842 

1858 
1874 
1890 
1906 

1922 
1938 
1954 
1970 

1986 
2002 
2018 
2034 

2 

2050 
2066 
2082 
2098 

2114 
2130 
2146 
2162 

2178 
2194 
2210 
2226 

2242 
2258 
2274 
2290 

2306 
2322 
2338 
2354 

2370 
2386 
2402 
2418 

2434 
2450 
2466 
2482 

2498 
2514 
2530 
2546 

3 

1539 
1555 
1571 
1587 

1603 
1619 
1635 
1651 

1667 
1683 
1699 
1715 

1731 
1747 
1763 
1779 

1795 
1811 
1827 
1843 

1859 
1875 
1891 
1907 

1923 
1939 
1955 
1971 

1987 
2003 
2019 
2035 

3 

2051 
2067 
2083 
2099 

2115 
2131 
2147 
2163 

2179 
2195 
2211 
2227 

2243 
2259 
2275 
2291 

2307 
2323 
2339 
2355 

2371 
2387 
2403 
2419 

2435 
2451 
2467 
2483 

2499 
2515 
2531 
2547 

4 

1540 
1556 
1572 
1588 

1604 
1620 
1636 
1652 

1668 
1684 
1700 
1716 

1732 
1748 
1764 
1780 

1796 
1812 
1828 
1844 

1860 
1876 
1892 
1908 

1924 
1940 
1956 
1972 

1988 
2004 
2020 
2036 

4 

2052 
2068 
2084 
2100 

2116 
2132 
2148 
2164 

2180 
2196 
2212 
2228 

2244 
2260 
2276 
2292 

2308 
2324 
2340 
2356 

2372 
2388 
2404 
2420 

2436 
2452 
2468 
2484 

2500 
2516 
2532 
2548 

5 

1541 
1557 
1573 
1589 

1605 
1621 
1637 
1653 

1669 
1685 
1701 
1717 

1733 
1749 
1765 
1781 

1797 
1813 
1829 
1845 

1861 
1877 
1893 
1909 

1925 
1941 
1957 
1973 

1989 
2005 
2021 
2037 

5 

2053 
2069 
2085 
2101 

2117 
2133 
2149 
2165 

2181 
2197 
2213 
2229 

2245 
2261 
2277 
2293 

2309 
2325 
2341 
2357 

2373 
2389 
2405 
2421 

2437 
2453 
2469 
2485 

2501 
2517 
2533 
2549 
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6 

1542 
1558 
1574 
1590 

1606 
1622 
1638 
1654 

1670 
1686 
1702 
1718 

1734 
1750 
1766 
1782 

1798 
1814 
1830 
1846 

1862 
1878 
1894 
1910 

1926 
1942 
1958 
1974 

1990 
2006 
2022 
2038 

6 

2054 
2070 
2086 
2102 

2118 
2134 
2150 
2166 

2182 
2198 
2214 
2230 

2246 
2262 
2278 
2294 

2310 
2326 
2342 
2358 

2374 
2390 
2406 
2422 

2438 
2454 
2470 
2486 

2502 
2518 
2534 
2550 

7 

1543 
1559 
1575 
1591 

1607 
1623 
1639 
1655 

1671 
1687 
1703 
1719 

1735 
1751 
1767 
1783 

1799 
1815 
1831 
1847 

1863 
1879 
1895 
1911 

1927 
1943 
1959 
1975 

1991 
2007 
2023 
2039 

7 

2055 
2071 
2087 
2103 

2119 
2135 
2151 
2167 

2183 
2199 
2215 
2231 

2247 
2263 
2279 
2295 

2311 
2327 
2343 
2359 

2375 
2391 
2407 
2423 

2439 
2455 
2471 
2487 

2503 
2519 
2535 
2551 

8 

1544 
1560 
1576 
1592 

1608 
1624 
1640 
1656 

1672 
1688 
1704 
1720 

1736 
1752 
1768 
1784 

1800 
1816 
1832 
1848 

1864 
1880 
1896 
1912 

1928 
1944 
1960 
1976 

1992 
2008 
2024 
2040 

8 

2056 
2072 
2088 
2104 

2120 
2136 
2152 
2168 

2184 
2200 
2216 
2232 

2248 
2264 
2280 
2296 

2312 
2328 
2344 
2360 

2376 
2392 
2408 
2424 

2440 
2456 
2472 
2488 

2504 
2520 
2536 
2552 

9 

1545 
1561 
1577 
1593 

1609 
1625 
1641 
1657 

1673 
1689 
1705 
1721 

1737 
1753 
1769 
1785 

1801 
1817 
1833 
1849 

1865 
1881 
1897 
1913 

1929 
1945 
1961 
1977 

1993 
2009 
2025 
2041 

9 

2057 
2073 
2089 
2105 

2121 
2137 
2153 
2169 

2185 
2201 
2217 
2233 

2249 
2265 
2281 
2297 

2313 
2329 
2345 
2361 

2377 
2393 
2409 
2425 

2441 
2457 
2473 
2489 

2505 
2521 
2537 
2553 

A 

1546 
1562 
1578 
1594 

1610 
1626 
1642 
1658 

1674 
1690 
1706 
1722 

1738 
1754 
1770 
1786 

1802 
1818 
1834 
1850 

1866 
1882 
1898 
1914 

1930 
1946 
1962 
1978 

1994 
2·010 
2026 
2042 

A 

2058 
2074 
2090 
2106 

2122 
2138 
2154 
2170 

2186 
2202 
2218 
2234 

2250 
2266 
2282 
2298 

2314 
2330 
2346 
2362 

2378 
2394 
2410 
2426 

2442 
2458 
2474 
2490 

2506 
2522 
2538 
2554 

B 

1547 
1563 
1579 
1595 

1611 
1627 
1643 
1659 

1675 
1691 
1707 
1723 

1739 
1755 
1771 
1787 

1803 
1819 
1835 
1851 

1867 
1883 
1899 
1915 

1931 
1947 
1963 
1979 

1995 
2011 
2027 
2043 

B 

2059 
2075 
2091 
2107 

2123 
2139 
2155 
2171 

2187 
2203 
2219 
2235 

2251 
2267 
2283 
2299 

2315 
2331 
2347 
2363 

2379 
2395 
2411 
2427 

2443 
2459 
2475 
2491 

2507 
2523 
2539 
2555 

c 

1548 
1564 
1580 
1596 

1612 
1628 
1644 
1660 

1676 
1692 
1708 
1724 

1740 
1756 
1772 
1788 

1804 
1820 
1836 
1852 

1868 
1884 
1900 
1916 

1932 
1948 
1964 
1980 

1996 
2012 
2028 
2044 

c 

2060 
2076 
2092 
2108 

2124 
2140 
2156 
2172 

2188 
2204 
2220 
2236 

2252 
2268 
2284 
2300 

2316 
2332 
2348 
2364 

2380 
2396 
2412 
2428 

2444 
2460 
2476 
2492 

2508 
2524 
2540 
2556 

D 

1549 
1565 
1581 
1597 

1613 
1629 
1645 
1661 

1677 
1693 
1709 
1725 

1741 
1757 
1773 
1789 

1805 
1821 
1837 
1853 

1869 
1885 
1901 
1917 

1933 
1949 
1965 
1981 

1997 
2013 
2029 
2045 

D 

2061 
2077 
2093 
2109 

2125 
2141 
2157 
2113 

2189 
2205 
2221 
2237 

2253 
2269 
2285 
2301 

2317 
2333 
2349 
2365 

2381 
2397 
2413 
2429 

2445 
2461 
2477 
2493 

2509 
2525 
2541 
2557 

E 

1550 
1::>66 
1582 
1598 

1614 
1630 
1646 
1662 

1678 
1694 
1710 
1726 

1742 
1758 
1774 
1790 

1806 
1822 
1838 
1854 

1870 
1886 
1902 
1918 

1934 
1950 
1966 
1982 

1998 
2014 
2030 
2046 

E 

2062 
2078 
2094 
2110 

2126 
2142 
2158 
2174 

2190 
2206 
2222 
2238 

2254 
2270 
2286 
2302 

2318 
2334 
2350 
2366 

2382 
2398 
2414 
2430 

2446 
2462 
2478 
2494 

2510 
2526 
2542 
2558 

F 

1551 
1567 
1583 
1599 

1615 
1631 
1647 
1663 

1679 
1695 
1711 
1727 

1743 
1759 
1775 
1791 

1807 
1823 
1839 
1855 

1871 
1887 
1903 
1919 

1935 
1951 
1967 
1983 

1999 
2015 
2031 
2047 

F 

2063 
2079 
2095 
2111 

2127 
2143 
2159 
2175 

2191 
2207 
2223 
2239 

2255 
2271 
2287 
2303 

2319 
2335 
2351 
2367 

2383 
2399 
2415 
2431 

2447 
2463 
2479 
2495 

2511 
2527 
2543 
2559 



AOO 
A10 
A20 
A30 

A40 
A50 
A60 
A70 

A80 
A90 
AAO 
ABO 

ACO 
ADO 
AEO 
AFO 

BOO 
B10 
B20 
B30 

B40 
B50 
B60 
B70 

B80 
B90 
BAO 
BBO 

BCO 
BDO 
BEO 
BFO 

COO 
C10 
C20 
C30 

C40 
C50 
C60 
C70 

C80 
C90 
CAO 
CBO 

CCO 
CDO 
CEO 
CFO 

DOO 
D10 
D20 
D30 

D40 
D50 
D60 
D70 

D80 
D90 
DAO 
DBO 

DCO 
DDO 
DEO 
DFO 

o 

2560 
2576 
2592 
2608 

2624 
2640 
2656 
2672 

2688 
2704 
2720 
2736 

2752 
2768 
2784 
2800 

2816 
2832 
2848 
2864 

2880 
2896 
2912 
2928 

2944 
2960 
2976 
2992 

3008 
3024 
3040 
3056 

o 

3072 
3088 
3104 
3120 

3136 
3152 
3168 
3184 

3200 
3216 
3232 
3248 

3264 
3280 
3296 
3312 

3328 
3344 
3360 
3376 

3392 
3408 
3424 
3440 

3456 
3472 
3488 
3504 

3520 
3536 
3552 
3568 

1 

2561 
2577 
2593 
2609 

2625 
2641 
2657 
2673 

2689 
2705 
2721 
2737 

2753 
2769 
2785 
2801 

2817 
2833 
2849 
2865 

2881 
2897 
2913 
2929 

2945 
2961 
2977 
2993 

3009 
3025 
3041 
3057 

1 

3073 
3089 
3105 
3121 

3137 
3153 
3169 
3185 

3201 
3217 
3233 
3249 

3265 
3281 
3297 
3313 

3329 
3345 
3361 
3377 

3393 
3409 
3425 
3441 

3457 
3473 
3489 
3505 

3521 
3537 
3553 
3569 

2 

2562 
2578 
2594 
2610 

2626 
2642 
2658 
2674 

2690 
2706 
2722 
2738 

2754 
2770 
2786 
2802 

2818 
2834 
2850 
2866 

2882 
2898 
2914 
2930 

2946 
2962 
2978 
2994 

3010 
3026 
3042 
3058 

2 

3074 
3090 
3106 
3122 

3138 
3,154 
3170 
3186 

3202 
3218 
3234 
3250 

3266 
3282 
3298 
3314 

3330 
3346 
3362 
3378 

3394 
3410 
3426 
3442 

3458 
3474 
3490 
3506 

3522 
3538 
3554 
3570 

3 

2563 
2579 
2595 
2611 

2627 
2643 
2659 
2675 

2691 
2707 
2723 
2739 

2755 
2771 
2787 
2803 

2819 
2835 
2851 
2867 

2883 
2899 
2915 
2931 

2947 
2963 
2979 
2995 

3011 
3027 
3043 
3059 

3 

3075 
3091 
3107 
3123 

3139 
3155 
3171 
3187 

3203 
3219 
3235 
3251 

3267 
3283 
3299 
3315 

3331 
3347 
3363 
3379 

3395 
3411 
3427 
3443 

3459 
3475 
3491 
3507 

3523 
3539 
3555 
3571 

4 

2564 
2580 
2596 
2612 

2628 
2644 
2660 
2676 

2692 
2708 
2724 
2740 

2756 
2772 
2788 
2804 

2820 
2836 
2852 
2868 

2884 
2900 
2916 
2932 

2948 
2964 
2980 
2996 

3012 
3028 
3044 
3060 

4 

3076 
3092 
3108 
3124 

3140 
3156 
3172 
3188 

3204 
3220 
3236 
3252 

3268 
3284 
3300 
3316 

3332 
3348 
3364 
3380 

3396 
3412 
3428 
3444 

3460 
3476 
3492 
3508 

3524 
3540 
3556 
3572 

5 

2565 
2581 
2597 
2613 

2629 
2645 
2661 
2677 

2693 
2709 
2725 
27,41 

2757 
2773 
2789 
2805 

2821 
2837 
2853 
2869 

28'85 
2901 
2917 
2933 

2949 
2965 
2981 
29,97 

30'13 
3029 
3045 
3061 

5 

3077 
3093 
3109 
3125 

3141 
3157 
3173 
3189 

3205 
3221 
3237 
3253 

3269 
3285 
3301 
3317 

3333 
3349 
3365 
3381 

3397 
34,13 
3429 
3445 

3461 
3477 
3493 
3509 

3525 
3541 
3557 
3573 

6 

2566 
2582 
2598 
2614 

2630 
2646 
2662 
2678 

2694 
2710 
2726 
2742 

2758 
2774 
2790 
2806 

2822 
2838 
2854 
2870 

2886 
2902 
2918 
2934 

2950 
2966 
2982 
2998 

3014 
3030 
3046 
3062 

6 

3078 
3094 
3110 
3126 

3142 
3158 
3174 
3190 

3206 
3222 
3238 
3254 

3270 
3286 
3302 
3318 

3334 
3350 
3366 
3382 

3398 
3414 
3430 
3446 

3462 
3478 
3494 
3510 

3526 
3542 
3558 
3574 

7 

2567 
2583 
2599 
2615 

2631 
2647 
2663 
2679 

2695 
2711 
2727 
2743 

2759 
2775 
2791 
2807 

2823 
2839 
2855 
2871 

2887 
2903 
2919 
2935 

2951 
2967 
2983 
2999 

3015 
3031 
3047 
3063 

7 

3079 
3095 
3111 
3127 

3143 
3159 
3175 
3191 

3207 
3223 
3239 
3255 

3271 
3287 
3303 
3319 

3335 
3351 
3367 
3383 

3399 
3415 
3431 
3447 

3463 
3479 
3495 
3511 

3527 
3543 
3559 
3575 

8 

2568 
2584 
2600 
2616 

2632 
2648 
2664 
2680 

2696 
2712 
2728 
2744 

2760 
2776 
2792 
2808 

2824 
2840 
2856 
2872 

2888 
2904 
2920 
2936 

2952 
2968 
2984 
3000 

3016 
3032 
3048 
3064 

8 

3080 
3096 
3112 
3128 

3144 
3160 
3176 
3192 

3208 
3224 
3240 
3256 

3272 
3288 
3304 
3320 

3336 
3352 
3368 
3384 

3400 
3416 
3432 
3448 

3464 
3480 
3496 
3512 

3528 
3544 
3560 
3576 

9 

2569 
2585 
2601 
2617 

2633 
2649 
2665 
2681 

2697 
2713 
2729 
2745 

2761 
2777 
2793 
2809 

2825 
2841 
2857 
2873 

2889 
2900 
2921 
2937 

2~53 
2969 
2985 
3001 

3017 
3033 
3049 
3065 

9 

3081 
3097 
3113 
3129 

3145 
3161 
3177 
3193 

3209 
3225 
3241 
3257 

3273 
3289 
3305 
3321 

3337 
3353 
3369 
3385 

3401 
3417 
3433 
3449 

3465 
3481 
3497 
3513 

3529 
3545 
3561 
3577 

A 

2570 
2586 
2602 
2618 

2634 
2650 
2666 
2682 

2698 
2714 
2730 
2746 

2762 
2778 
2794 
2810 

2826 
2842 
2858 
2874 

2890 
2906 
2922 
2938 

2954 
2970 
2986 
3002 

3018 
3034 
3050 
3066 

A 

3082 
3098 
3114 
3130 

3146 
3162 
3178 
3194 

3210 
3226 
3242 
3258 

3274 
3290 
3306 
3322 

3338 
3354 
3370 
3386 

3402 
3418 
3434 
3450 

3466 
3482 
3498 
3514 

3530 
3546 
3562 
3578 

B 

2571 
2587 
2603 
2619 

2635 
2651 
2667 
2683 

2699 
2715 
2731 
2747 

2763 
2779 
2795 
2811 

2827 
2843 
2859 
2875 

2891 
2907 
2923 
2939 

2955 
2971 
2987 
3003 

3019 
3035 
3051 
3067 

B 

3083 
3099 
3115 
3131 

3147 
3163 
3179 
3195 

3211 
3227 
3243 
3259 

3275 
3291 
3307 
3323 

3339 
3355 
3371 
3387 

3403 
3419 
3435 
3451 

3467 
3483 
3499 
3515 

3531 
3547 
3563 
3579 

c 

2572 
2588 
2604 
2620 

2636 
2652 
2668 
2684 

2700 
2716 
2732 
2748 

2764 
2780 
2796 
2812 

<::828 
2844 
2860 
2876 

2892 
2908 
2924 
2940 

2956 
2972 
2988 
3004 

3020 
3036 
3052 
3068 

c 

3084 
3100 
3116 
3132 

3148 
3164 
3180 
3196 

3212 
3228 
3244 
3260 

3276 
3292 
3308 
3324 

3340 
3356 
3372 
3388 

3404 
3420 
3436 
3452 

3468 
3484 
3500 
3516 

3532 
3548 
3564 
3580 

D 

2573 
2589 
2605 
2621 

2637 
2653 
2669 
2685 

2701 
2717 
2733 
2749 

2765 
2781 
2797 
2813 

2829 
2845 
2861 
2877 

2893 
2909 
2925 
2941 

2957 
2973 
2989 
3005 

3021 
3037 
3053 
3069 

D 

3085 
3101 
3117 
3133 

3149 
3165 
3181 
3197 

3213 
3229 
3245 
3261 

3277 
3293 
3309 
3325 

3341 
3357 
3373 
3389 

3405 
3421 
3437 
3453 

3469 
3485 
3501 
3517 

3533 
3549 
3565 
3581 

E 

2574 
2590 
2606 
2622 

2638 
2654 
2670 
2686 

2702 
2718 
2734 
2750 

2766 
2782 
2798 
2814 

2830 
2846 
2862 
2878 

2894 
2910 
2926 
<:942 

2958 
2974 
2990 
3006 

3022 
3038 
3054 
3070 

E 

3086 
3102 
3118 
3134 

3150 
3166 
3182 
3198 

3214 
3230 
3246 
3262 

3278 
3294 
3310 
3326 

3342 
3358 
3374 
3390 

3406 
3422 
3438 
3454 

3470 
3486 
3502 
3518 

3534 
3550 
3566 
3582 

F 

2575 
2591 
2607 
2623 

2639 
2655 
2671 
2687 

270~ 

2719 
2735 
2751 

2767 
2783 
2799 
2815 

2831 
2847 
2863 
2879 

2895 
2911 
2927 
2943 

2959 
2975 
2991 
3007 

3023 
3039 
3055 
3071 

F 

3087 
3103 
3119 
3135 

3151 
3167 
3183 
3199 

3215 
3231 
3<::47 
3263 

::S279 
3295 
3311 
3327 

3343 
3359 
3375 
3391 

3407 
3423 
3439 
3455 

3471 
3487 
3503 
3519 

3535 
3551 
3567 
3ti83 
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0 2 3 4 5 6 7 8 9 A B C D E F 

EOO 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 
El0 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
E20 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
E30 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647 

E40 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663 
E50 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
E60 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695 
E70 3696 3697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711 

E80 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727 
E90 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743 
EAO 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759 
EBO 3760 3761 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775 

ECO 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
EDO 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807 
EEO 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
EFO 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 

FOO 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 
FlO 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
F20 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 
F30 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3903 

F40 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 
F50 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 
F60 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 
F70 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 

F80 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 
F90 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 
FAO 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 
FBO 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 

FCO 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 
FDO 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 
FEO 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079 
FFO 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 

150 BPS Basic Assmb. & Utile Progs. 



APPENDIX C. SYSTEM/360 ASSEMBLERS-LANGUAGE FEATURES COMPARISON CHART 

Features not shown below are common to all assemblers. In the chart: 

Dash = Not allowed. 
X = as defined in the manual IBN System/360 Operating System Assembler Language, 

Form C28-6S14. 

r---------------------------------------T-------------T----------T------------T----------, 
/ / Basic / I I I 
I / Programming /7090/7094 / / I 
I Feature /Support/360: ISupport I Other I I 
I IBasic I Package ISystem/360 IOS/360 I 
I IAssembler IAssembler IAssemblers IAssembler I 
~---------------------------------.-----+-------------+----------+------------+----------~ 
/No. of Continuation Cards/Statement I 0 I 0 , 1 I 2 I 
I (exclusive of macro-instructions) I I I , I 
~---------------------------------.-----+-------------+----------+------------+----------~ 
I Input character Code I I BCD or I I I 
I ,EBCDIC I EBCDIC I EBCDIC IEBCDIC I 
~---------------------------------.-----+-------------+----------+------------+----------~ 
IELENENTS: I I I I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I Maximum Characters per symbol I 6 I 6 I 8 I 8 I 
~---------------------------------.-----+-------------+----------+------------+----------1 
I Character self-defining terms I 1 Char. I I I j 
I I only I X I X I X i 
t---------------·-----------------·-----+-------------+----------+------------+----------1 
I Binary self-defining terms I I 'X I X I 
t---------------·----------------------+-------------+----------+------------+----------1 
I Length attribute reference I , I X I X I 
t--------------------------------------+-------------+----------+------------+----------1 
I Literals I -- I -- I X I X I 
t--------------------------------------+-------------+----------+------------+----------i 
IExtended mnemonics I I X I X I X I 
1---------------------------------------+-------------+----------+------------+----------1 
IMaximum Location Counter value I 216-1 I 22~-1 I 22~-1 122~-1 I 
1---------------------------------------+-------------+----------+------------+----------1 
/Nultiple Control Sections per assembly I I 'X I X I 
~--------------------------------------+-------------+----------+------------+----------i 
/EXPRESSIONS: 'I I I I 
t--------------------------------------+-------------+----------+------------+----------1 
I Operators I +-* I +-*/ I +-*/ 1+-*/ I 
1---------------------------------------+-------------+----------+------------+----------1 
/ Number of terms I 3 I 16 I 3 I 16 , 
r-------------------------------------+-------------+----------t------------+----------~ 
I Number of parentheses I I , 1 Level 15 Levels I 
t--------------------------------------+-------------+----------+------------+----------1 
I Complex relocatability , , I X I X , 
I---------------------------------,-----+-------------t----------+------------+----------1 
'ASSEMBLER INSTRUCTIONS: I I I I I 
1----------------------------------.-----+-------------+----------+------------+----------i 
I DC and DS I I , I , 
t-----------~---------------------·-----+-------------+----------+------------+----------i 
I Expressions allowed as modifiers I I I 'X I 
t--------------------------------------+-------------+----------+------------+----------i 
I Multiple operands I I , I X I 
t--------------------------------------+-------------+----------+------------+----------i 
/ I' / Except, I 
/ Multiple constants in an operandi I I Address I X I 
I I I I Consts. I I L _________________________________ • _____ L _____________ L __________ L ____________ L __________ J 

<Continued) 
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Appendix C: Assembler Languages--Features Comparison Chart (Continued) 
r--------------------------------------T-------------T----------T------------T----------, 
I I Bas ic I I I I 
I I Programming 17090/7094 I I I 
I Feature 18upport/36~: ISupport I Other I I 
I IBasic I Package 18ystem/360 108/360 I 
I IAssembler IAssembler IAssemblers IAssembler I 
~--------------------------------------+-------------+----------+------------+----------~ 
I Bit length specifications I I I I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I Scale modifier I I I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I Exponent Modifier I I I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I Except I Except I I I 
I DC types I B, P, z, I B, Y, V I X I X I 

I I V, Y, 8 I I I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I Except I Except I Except I I 
I DC duplication factor I A, 8 I A, 8 I 8 I X I 

~--------------------------------------+-------------+----------+------------+----------~ 
I I I I Except I I 

I DC duplication factor of zero I 1 I S I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I Except I Except I I I 

I DC length modifier I H, E, D, 8 I 8 I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I Only C, I Only C I I I 1 
I DS types I H, F, D I H, F, l? I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I D8 length modifier I Only C I Only C I X I X I 

~--------------------------------------+-------------+----------+------------+----------~ 
I DS maximum length modifier I 256 I 256 I 256 165,535 I 
~--------------------------------------+-------------+----------+------------+----------~ 
I D8 constant subfield permitted I I I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I COpy I I 1 I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I CSECT I I I X 1 X I 
~--------------------------------------+-------------+----------+------------+----------~ 
1 DSECT I I 1 X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
1 ISE~ 1 -- I -- 1 X I X 1 
~--------------------------------------+-------------+----------+------------+----------~ 
I LTOkG I I I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I PRINT I I 1 X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I TITLE I I X I X I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I COM I -- I -- I -- I X I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I 1 oprnd I I I I 
I ICTL I 1 or 25 I 1 oprnd I X I X I 
I I only I I I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I 2 oprnds I 2 oprnds I I I 
I USING I oprnd 1 I oprnd 1 I 6 oprnds I X I 
I I reloc I reloc I I I 
I I only I only I I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I 1 oprnd I 1 oprnd I I I 
I DROP I only I only I 5 oprnds I X I L ______________________________________ L _____________ L __________ L ____________ L __________ J 

(Continued) 
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Appendix C: Assembler Languages--·Features comparison Chart (Continued) 
r--------------------------------------T-------------T----------T------------T----------, 
I I Basic 1 1 I I 
I I Programming 17090/7094 1 I I 
I Feature Isupport/360: ISupport I Other I I 
I IBasic I Package ISystem/360 IOS/360 I 
I IAssembler IAssembler IAssemblers IAssembler I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I oprnd 2 I oprnd 2 1 I I 
I CCW I reloc I reloc I X I X I 
I I only I only I I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I 1 no blank 1 no blank I 1 I 
I ORG I oprnd I oprnd I X I X I 
~---------------------------~----------+-------------+----------+------------+----------~ 
I I 1 oprnd 1 1 oprnd I 1 oprnd I I 
I ENTRY I only I only I only I X I 
~--------------------------------------+-------------+----------+------------+----------1 
I I max 14 I I 1 I 
I EXTRN I 1 oprnd I 1 oprnd I 1 oprnd I X I 
I 1 only I only I only I I 
~--------------------------------------+-------------+----------+------------+----------~ 
I I 2 dec I 2 dec I 2 dec 1 I 
I CNOP I digits I digits I digits I X I 
~--------------------------------------+~------------+----------+------------+----------1 
I PUNCH I I I I X I 
~--------------------------------------+-------------+----------+------------+----------1 
1 REPRO I I I I I 
I I I I X 1 X I 
~---------------------------------.-----+-------------+----------+------------+----------1 
IMacro Instructions I I I X I X I L _________________ ~ ____________________ ~ _____________ ~ __________ ~ ____________ ~ __________ J 
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APPENDIX D. HEXADECIMAL TO MNEMONIC OPERATION CODE TABLE 

The table in this appendix provides for 
easy conversion from the hexadecimal 
equivalent of the actual machine operation 
codes to their associated assembler 
mneroonic operation codes. 

second Hexadecimal Digit 

o 1 2 3 4 5 6 7 8 9 A B C D E F 
r----T----T----T----T----T----T----T----T----T----T----T----T----T----T----T----' 

o I I I I ISPM IBALRIBCTRIBCR ISSK IISK ISVC I I I I I I 
~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 

1 ILPR ILNR ILTR ILCR INR ICLR lOR IXR ILR ICR IAR ISR IMR IDR IALR ISLR I 
F ~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ RR 
i 2 ILPDRILNDRILTDRILCDRIHDR I I I ILDR ICDR IADR ISDR IMDR IDDR IAWR ISWR I 
r ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
s 3 ILPERILNERILTERILCERIHER I I IlLER ICER IAER ISER IMER IDER IAUR ISUR I 
t ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----~ 

4 ISTH ILA ISTC IIC lEX 13AL IBCT IBC ILH ICH IAH ISH IMH I ICVD ICVB I 
~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----4 

H 51sT I I I IN ICL 10 IX IL IC IA IS 1M ID IAL ISL I 
e ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----4 RX 
x 6 ISTD I I I I I I I ILD ICD lAD ISD IMD IDD lAW ISw I 
a ~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
d 7 ISTE I I I I I I I ILE ICE IAE ISE IME IDE IAU ISU I 
e ~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----4 
c 8 ISSM I ILPSWI IWRD IRDD IBXH IBXLEISRL ISLL ISRA ISLA ISRDLISLDLISRDAISLDAI 
i ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
In 9 ISTM ITM IMVI ITS INI ICLI 101 IXI ILM I I I ISIO ITIO IHIO ITCH I RS 
a ~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ or 
1 A I I I I I I I I I I I I I I I I I SI 

~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
B I I I I I I I I I I I I I I I I I 

D ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
i C I I I I I I I I I I I I I I I I I 
g ~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----4 
i D I IMVN IMVC IMVZ INC ICLC 10C IXC I I I I ITR ITRT lED IEDMKI 
t ~----+----+_---+----+----+----+----+----+----+----+----+----+----+----+----+----4 ss 

E I I I I I I I I I I I I I I I I I 
~----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----4 

F I IMVO IPACKIUNPKI I I I IZAP ICP lAP ISP IMP IDP I I I l ____ ~ ____ L- ___ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ J 
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Where more than one page number follows an 
Index entry, the most important reference 
is listed first. 

Absolute 
Expressions 14 
Symbols 12, 28 

Absolute Loader 49-53, 48 
Card Formats 50-52 
Description 49 
Functions 50 
Program Segment Sequence 50 
Resident Loader Considerations 53 
Storage Required 49 

Absolute Loader Operating Procedures 
Description 124 
Initialization 124 
Loader Options 125 
Use 126 
Use with LDRGEN 126 

Address Attributes 11 
Address Constants f 

Relocation and Linkage 108 
Address Field, Dump Program 70-71 
Addressing, Relative 14, 47 
ALPHA, LDRGEN 110 
Arithmetic Operators 14 
Assembled Object Decks, 

Produced by Assembler 116-119 
Assembled Object Programs Produced 112 
Assembler Instructions 25-38 

Base Register 25, 35-37 
Control 25-28 
Definition 25, 28-35 
Program Linking 25, 37, 38 

Assembler Language Statements 
Defined 8 
Rules for Writing 8 
Writing of 11 

Assembler Processing 43 
Phase 1 43 
Phase 2 43 

Assemblers-Language Features Comparison 
(Appendix C) 151-153 

Assembling 115-119 
Copying Assembler on Tape 117 
On Card System Using l442-Nl or 

2520-Bl 116 
On Card System Using 2540 or 2501 115 
Special Procedures 118 

Card Output 119 
Card System Reassembly 118 
Interrupted Assemblies 119 

with Card ana Tape Configuration 118 
Asterisk as an Operand 14 
Attributes Defined 11 

Address 11 
Expressions 
Length 11 
Symbol 11 

14 

Backspace File 79, 80, 89 
Backward Read Tape Record 80, 89 
BALR or BAL Instruction 36 
Base Registers and Displacements 18 

Base Register Zero 37 
DROP 35, 36 
Example of 17 
Implied 18 
Instruction Formats Used with 18 
Loading Registers for Use as 36 
Rules for 18 
Use of 18 
USING 35 

Basic Assembler Language 
Basic Assembler Operating 
Procedures 112-120 

Block Diagram 112 
Description 112 
Initialization 113-115 

7 

INDEX 

Operator Actions 115-118 
Phase 1 Configuration Card 
Phase 2 Configuration Card 
Running a Job 115-118 
Special Procedures 118, 119 

113-115 
115 

Basic Assembler Statements, Writing 
Basic Utility Programs 48 

Absolute Loader 49 
Dump Program 66 
Input/Output Support Package 
Relocating Loader 53 

Basic Utility Programs Operating 
Procedures 120-128 

78 

11 

Absolute and Relocating Loaders 124 
Input/Output Support Package 128 
Loader Generator Program 126 
Single Phase Dump 120 
Two-Phase Dump 122 

BETA, LDRGEN 110 
Boundary Alignment, Result of 

Character Constant 31, 32 
Expression Constant 34 
Full-Word Constant 33 
Half-Word Constant 33 
Hexadecimal Constant 32 
Long-Precision Floating-Point 

Constant 34 
Machine Instruct~ons 15 
Short-Precision Floating-Point 
Constant 33 

Specific Assembler Instructions 
Busy Device Check, 

I/O Support Package 87 

Call Parameter, Dump Program 
Calling the Entry Modules, 

I/O Support Package 93 

69-71 

25-38 

Index 155 



Card Formats, Basic Assembler 7 
Card Intermediate Text 7 
Card Punch Address, Specification of 

Dump Program Initialization 
Cards 121, 122 

Phase 1 Configuration Card 113-115 
Phase 2 Configuration Card 115 

Card Reader Address, Specification of 
Dump Program Initialization 

Cards 121-122 
Phase 1 Configuration Card 113-115 
Phase 2 Configuration Card 115 

CCW Assembler Instruction 30 
Example of 30 
Format of 30 
Operand Field 30 
Use of 30 

Channel Command Word (CCW) 30 
Character Codes (Appendix A) 141-145 
Character Constant 

Boundary Alignment with 31, 32 
Example of 32 
Self-Defining Values 13 
Size 32 

Character Self-Defining Value 13 
Character Set 11 
CNOP Assembler Instruction 25-27 

Boundary Alignment 26, 27 
Examples of 27 
Format of 27 
Operand Field of 27 
Use of 27 

Command Operation Modifiers Routine, 
I/O Support Package 82, 93 

Comments Field Defined 10 
Example of 10 
Limits of 10 

Compatibility 6 
Completion of I/O Operation 87, 88, 79 
Compound Expression 14 
CON, LDRGEN III 
Configuration Cards, Basic Assembler 
Initialization 

Phase 1 113-115 
Phase 2 115 

Console Listing 66 
Constant Data 30 
Constants 31-34, 25 

Character 31 
Expression 34 
Full-Word 33 
Half-Word 33 
Hexadecimal 32 
Long-Precision Floating-Point 34 
Self-Defining Values 13 
Short-Precision Floating-Point 33 

Control Dictionary 56 
Control List 69-73 
Conversion, Hexadecimal to Decimal 

(Appendix B) 146-150 
Conversion, Hexadecimal to Mnemonic 

Op Code (Appendix D) 154 
Correcting 

Replace Card 51, 52, 61 
Count Field, Dump Program 70-73 
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Data 
Constant 30 
Immediate 12, 28 

DC Assembler Instruction 30 
Boundary Alignment 31 
Format of 30, 31 
Maximum Size of 31 
Operand Field 31 
Type of Constants Used with 30 
Use of 30 

Decimal Self-Defining Value 13 
Definition Instructions 28 
Detection of Error Conditions, 

I/O Support Package 87 
Direct Linkage, 

I/O Support Package 93-95 
Displacement 

Computing by Assembler 18 
In Entry Tables 96 

DROP Assembler Instruction 35 
Example of 36 
Format for 35 
Invalid Operand 36 
Operand of 35 
Use of 35 

DS Assembler Instruction 29 
Area ReseEved by 29 
Boundary Alignment with 29 
Examples of 29 
Format of 29 
Operand Field 29, 30 
Use of 29 

DUMP (DMP) Cards 78 
Dump Program 66-78, 48 

Calling Sequence 69 
Control List Format 71 
Description 66-68, 48 
Features 66 
Options 66 
Single-Phase 68-74 

Storage Required 49 
Two Phase 74, 76-78, 67 

Dump Program Operating Procedures 
Single Phase 120-122 
Two Phase 122-124 
Initialization Cards 121, 122 
Output Device, Specification of 121, 122 

Duplicate Self-Loading Decks 
LDRGEN 127 

Duplication Factor Used in 
Character Constant 32 
DC Assembler Instruction 31 
DS Assembler Instruction 29 
Full-Word Constant 33 
Half-Word Constant 33 
Hexadecimal Constant 32 
Long-Precision Floating-Point 34 

EJECT Assembler Instruction 28 
Format of 28 
Use of 28 

END Assembler Instruction 27 
Example of 28 
Format of 27 
Invalid Use of 28 



Operand Field of 27 
Use of 27 

End Flag, Dump Program 71-73 
End/Count Field, Dump Program 70-73 
ENTRY Assembler Instruction 37 

Example of 38 
Format of 38 
Operand Field 38 
Restrictions on 38 
Use of 37 

Entry Modules, I/O Support Packag:e 
Calling 93 
List of 79, 80 
Summary of 88, 89 
Table of Requirements 91 

Entry Point 12, 56 
ENTRY Assembler Instruction 37 

EQU Assembler Instruction 28 
Examples of 29 
Format of 28 
Name Field of 28 
Operand Field of 28 
Use of 28 

Error Conditions, Detection of, 
I/O Support Package 87 

Error Notification 45 
ESD (External Symbol Dictionary) 

Card 56-58, 45 
ESID Table 

Basic Assembler Program 58 
Relocating Loader 55 

Exceptional Condition, 
I/O support Package 83, 84 

Explicit Length 19 
Specific Assembler Instructions 25-38 

Exponent 33 
Expression Constant 34 

Boundary Alignment of 34 
Examples of 34 
How Specified 34 
Length Codes of 34 
Rules for 35 
Self-Defining Values 13 

Expressions 13 
Absolute 14 
Attribute of 14 
Compound 14 
Defined 13 
Relative Addressing With 14 
Relocatable 14 
Restrictions on 15 
Simple 14 
Terminators of 14 

Extended Card Code 51 
External Symbol 12, 38 
External Symbol Dictionary (ESD) 

Card 56-58, 45 
EXTRN Assembler Instruction 38 

Example of 38 
Format of 38 
Operand Field 38 
Restrictions on 38 
Use of 38 

Features of Basic Assembler 5 
Flags, Program Listing, List of 44, 45 

Floating-Point Constants 
Long-Precision 34 
Short-Precision 33 

Format Code, Dump Program 72, 73 
Formats, Machine Instruction 16, 17, 24 
Forward Space File 80, 89, 91 
Forward Space Record 80, 89, 91 
Fraction 33 
Full-Word Constants 33 

Boundary Alignment with 33 
Examples of 33 

Half-Word Constants 33 
Boundary Alignment 33 
Example of 33 
Length Code of 33 

Hexadecimal Constant 32 
Boundary Alignment with 32 
Examples of 32, 33 
Self-Defining Value 13 
Valid Digits 32 

Hexadecimal Self-Defining Value 13 

ICTL Assembler Instruction 
Format of 25 
Use of 25 

Identification Sequence Field 
Immediate Data 12, 28 
Implied Base Register 

DROP 35 
USING 35 

Implied Length 19 

18 

Include Segment Card, 
Relocating Loader 55, 56 

Indirect Linkage, 
I/O Support Package 

Initialization 
95-97 

Absolute Loader 124 
Basic Assembler 113-115 

25 

Loader Generator 126, 127 
Relocating Loader 124 
Single-Phase Dump 120-122 
Two-Phase Dump 122, 123 

10 

78-107, 48 
52 

Input/Output Support Package 
Absolute Loader, Use of 
Card Only Installation 
Entry Modules, Summary 
Optional Modules 82-86 
Required Subroutine Modules 
Storage Required 49 
Supplied 79 

100 
87-89 

80 ... 82 

Input/Output Support Package Operating 
Procedures 128 

Installations, Types of 
Instructions 

48, 49, 100 

Assembler 25 
Base Register 
Definition 28 
Machine 20 

35 

Program Linking 37 
Interleaving Blank Cards 

Phase 2, Basic Assembler 
Intermediate Text 7, 112 
Internal Symbol 59 
Interphase Tape Unit Address, 
Specification of 

Phase 1 Configuration Card 
Phase 2 Configuration Card 

119 

113, 114 
115 

Index 157 



Interrupted Assemblies, Basic Assembler 
Interrupts, I/O Support Package 86, 87 
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