


UP-4092 
Rev. 2 

UNIVAC 9200/9300 
CARD ASSEMBLER 

Appendix A 
SECTION: 

• An input translation table. To allow the user to punch source code in any card 
code that he wishes, the Compressor uses a user-supplied translation table to 
translate from card to internal code. The Compressor assumes that the result 
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of the translation is EBCDIC. The input translation table supplied must be 
labeled RDTT If source code cards are punched in Hollerith, then the UNIVAC 
supplied Hollerith to EBCDIC translation table, whi ch is named TBRD, can be 
used. In this case, an EQU card of the form: 

LABEL 15 OPERATION 15 OPERAND 
10 16 

�~�~�~�~�~�~�+�4�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�_�~�~�~�~�I�~� 

�.�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�.�~�~�~�~�I�~� 

should be included with the other EQU cards in the input deck. 

• A card punch routine. This is either the online serial punch routine, named 
XPCH, or the row punch routine, named XPRW. If XPRW is used, then an EQU 
card of the form: 

LABEL OPERATION OPERAND 

CHAN EQU n 

should be included with the other EQU cards in the input deck, where en' is the 
number of the channel on which the row punch is located. 

• The Systems Programming internal routine for the printer, XPRT. 

• If the PRTR EQU cards has been used to specify a value of TBPR, the UNIVAC 
supplied EBCDIC to 48-character-print-code translation table, which is named 
TBPR. 

Blank card separators may be placed between the elements in the input deck, 
as the Linker ignores blank cards. 

The operand field of the END control card used when the Compressor is linked 
must be: O,INIT 
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A13.5. Operating Instructions 

1. Place the Compressor deck in the reader. 

2. Home paper; clear the reader, punch, and printer. 

3. Load the Compressor deck. 

4. Stop X'lFFF'. 

I Appendix A 
SEC TION: . 

5. Place the macro definition source cards in the reader. Follow these cards 
by an end sentinel card and two blank cards. 

6. Depress the START switch. 

7. Stop X'lFFF' 
Punch output hopper contains the Macro Library. 

B. To process another library, return to Step 5. 

A13.6. Control Card 

When the Compressor is being run from initial load, the macro definition source 
card deck may be preceded by a control card, which contains CTL in columns 
10, 11, and 12, and a decimal number beginning in column 16. The number may 

PAGE: 

take any value between B191 and 32767. If a control card is present, the decimal 
number tells the Compressor the memory size in which it is to operate. If the control, 
card is absent, or if the value specified lies outside the permissible range, the 
Compressor assumes that it is to operate in a 16K memory. 
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APPENDIX B. INPUT /OUTPUT CONTROL 
SYSTEM (IOCS) 

B 1. GENERAL DESCRIPTION 

The Input/Output Control System (IOCS) provides the user with tested input/output 
lroutines to control the data which are the input or output of programs written in Assem­
bler language. IOCS consists of two parts: 

(a) the input; output routines themselves, which are macros and genera ted as a result 
of macro calls. The macros used to generate the input/output routines are called 
declarative macro instructions. 

(b) the macro instructions used by the worker program to communicate with the input/ 
output routines. These macro instructions are called imperative macro instructions. 

B 2. GENERAL USAGE 

The user is provided with a complete set of routines for controlling all input/output 
operations required by the system. Since not every source program requires every 
routine ,or its variable functions, Univac Division of the Sperry Rand Corporation 
provides a Preassembly Macro Pass program which in effect is a generator capable 
of adapting each input/output routine to the requirements of the user. 

The Preassembly Macro Pass first reads declarative macro instructions made by the 
user describing the input/output operations required by the application. Based on these 
instructions the Preassembly Macro Pass selects the required routines from the macro 
library, develops them for the specific application, and punches them into cards in the 
Assembler language format. They may then be assembled as part of the source program 
or assembled separately and linked with the user program at linker time. This function 
is provided by the UNIVAC 9200/9300 Card Linker program. 

The user communicates with the IOCS routines through use of the macro calls (imperative 
macro instructions) in his problem program. Typical imperative macro instructions are 
OP.EN, CLOSE, GET for an input file, and PUT for an output file. These imperative 
macro instructions are related to the input/output routine to which they refer by means 
of a file name. The same file name appears as a parameter in all of the imperative 
macro instructions referring to one file and also appears as the label of the declarative 
macro instruction generating the input/output routine for the file. 
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B3. DEFINITION STATEMENTS (DECLARATIVE MACROS) 

I i\ppenalx.t:S 
SECTION: 

The programmer must use definition statements to describe to the Preassembly Macro 
Pass the characteristics of the particular input/output file to be processed. These 
statements are then used by the macro pass to specialize the particular input/output 
routine to meet the requirements of the file and the program. 

f5AGE: 

Each input/output device required by the program must be defined by rr~ans of these 
definitions. A definition statement is herein defined as consisting of one Header Entry 
card and a number of Detail Entry cards. In a definition statement, each header and 
detail entry card must have a character punched in column 72, except the final detail 
entry card which must not contain this continuation character in column 72. 

B3.1. Header Entry Card 

L. 

A header entry card is the first card of a definition statement and requires three items of 
information. The first is the symbolic name of the file assigned by the user and is entered 
in the label field of the card. The symbol may consist of as many as four characters and 
must adhere to the Assembler language rules for labels. The second item is written in the 
operation field and must be one of the following: 

1. DTFCR 

2. DTFPR 

3. DTFRP 

4. DTFCC 

5. DTFRW 

DEFINE THE FILE FOR THE CARD READER 

DEFINE THE FILE FOR THE PRINTER 

DEFINE THE FILE FOR THE READ/PUNCH 

DEFINE THE FILE FOR THE CARD CONTROLLER 

DEFINE THE fILE FOR THE ROW READ/PUNCH 

The third item is a keyword parameter specification, described in Section B3.2, 
and is entered in the operand field. 

For example, the header entry card for a reader routine with a file named "MSTR" 
would appear as follows: 

LABEL OPERATION OPERAND 

MSTR DTFCR keyword = specification 

B3.2. Detail Entry Cards 

The detail entry cards are used to define parameters such as mode of processing, buffer 
area name, and print bar. 

Each detail entry card is composed of a keyword immediately followed by an equal (=) 
sign which is in turn followed by one specification. A comma must immediately follow 
the specification for each detail entry card in the definition statement except for the final 
detail entry card. A given detail entry must be used only once in each definition statement. 
Entries which do not apply to a particular application should be omitted. The summary of 
detail entry cards listed in Appendix B4, gives the optional as well as the required 
detail entry cards for a given peripheral device. The format for a detail entry card, 
with the continuation character in column 72, is as follows: 

______ L_A_B_E_L ______ ~----O-P-E--RA--T-IO-N----~--------O-P-E-R-A-N--D I 72 

sym bol DTFxx keyword=specification, Ix 
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B 3.2.1. Block Size Entry (BKSZ) 
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This entry must be provided for all printer files. The keyword is BKSZ. Any number 

3 

from 1 through 132 may be specified, but the number should be no larger than the number 
of prin t posi tions available. The user-defined work area where print im ages are made 
available to IOCS must contain the same number of bytes as is specified for BKSZ. 
IOCS left justifies the print images on the printed line and supplies spaces for printing 
in the remaining unspecified print positions. The keyword and specification for 132 
print positions have the following form in the operand field: 

BKSZ=132 

B3.2.,2. Channel Entry (CHNL) 

This entry is used to define the general purpose channel to which the UNIVAC 1001 
Card Controller or the Row Read/Punch is connected. The keyword is CHNL; the 
allowable specification is one of the general purpose channels 5 through 12. The 
keyword and specification for a channel entry for general purpose channelS have 
the following form: 

CHNL=5 

B3.2,,3 .. Control Entry (CNTL) 

This entry must be provided for all files to which a CNTRL macro instruction is 
directed in the main program. 

The keyword is CNTL. The specification is YES. 

CNTL=YES 

CNTL is a detail entry card within a definition statement. CNTRL is an imperative 
macro and its use is described in a later section. 

B3.2.4. End-of-File Address Entry (EOFA) 

This entry is used to specify the symbolic name of the end-of-file routine provided 
by the user. The keyword is EOFA and the specification is the symbolic name of 
the user end-of-file routine. The format for an end-of-file routine labeled END is as 
follows: 

EOFA=END 

If the image to be delivered is an end-of-file card, IOCS jumps unconditionally to the 
user end-of-file routine when a GET macro instruction is issued for an input file. 

An end-of-file card con tains a slash (/ [0-1 punch]) in column one and an asterisk in 
column two. (In actuality, the card system IOCS routines recognize an end-of-file card 
by means of the slash in column one alone.) An end-of-file card must be followed by 
other cards in the input hopper to avoid a hopper empty indication before the end-of­
file card is sensed. The following cards may be special if the user has some purpose 
for them (such as an overlay to be loaded); otherwise, their content is not significant 
and any cards the user wants may be used (such as blank cards or more end-of-file 
cards). 



U ..... 1'A\.. 7~VV/7~VV I f\ppenalX 0 

________ C_A __ R_D __ A_S_S_E_M __ B_L_E __ R ______________ ~ ____________ ~.~s~E~c~T_IO~N~~: ______ ~P~GE_: __________ ~ 

For the online card reader, when control is transferred to the user end-of-file address, 
the end-of-file card image is in the work area and the image of the card immediately 
following the end-of-file card is in the input area. 

The EOFA parameter is not applicable to the UNIVAC 1001 Card Controller. The 
user must test for his own end-of-file. 

83.2.5. The Function Entry - UNIVAC 1001 Card Controller (FUNC) 

This entry specifies the symbolic name of a one-byte user-defined area where the 
hexadecimal value for the required function is stored before each GET or PUT 
macro instruction. 

The keyword is FUNC. The specification is the label of the one byte user area, and 
for a function area labeled CCXF, has the following form: 

FUNC=CCXF 

83.2.6. Allowable Functions for the UNIVAC 1001 Card Controller 

The following table illustrates the allowable hexadecimal values which may be 
stored into the user-defined one-byte area before each GET or PUT macro instruc­
tion is issued. Once set, the area may remain the same or be altered as desired. 

HEXADECIMAL VALUE 

08 

09 

00 

01 

02 

OA 

24 

14 

FUNCTION SPECIFIED 

Transfer and Read Primary 

Transfer and Read Secondary 

Transfer Primary 

Transfer Secondary 

Transfer Primary and Secondary 

Transfer and Read Primary and Secondary 

Send Data to 1001 (1001 code only) 

Receive Data from 1001 (1001 code only) 

The GET macro is used with all functions but "Send Data to 1001". With this func­
tion a PUT macro is used. 
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B3.2.6.1. Transfer-and-Read Functions 

Appendix B 
SECTION: 

The previous image read into the UNIVAC 1001 Card Controller is transferred 
into the UNIVAC 9200/9300 memory and another image is read into the UNIVAC 
1001. The function for the first GET executed after opening a Card Controller 
file should be a transfer-and-read function which, in con trast to the general 
case, causes the first card in the feed specified to be read and transferred, 
and the second card to be read. 

B3.2.6.2. Send-and-Receive Data Functions 

These functions are not available on the standard board. However they are pro­
vided for by 'IOCS in the event the user wishes to wire his own board for 
a particular application. 

No translation is provided for these functions and they must be performed in 
UNIVAC 1001 mode only. 

The user work area must contain one byte more than is required for the data to 
be sen t or received. The extra byte must be the first byte of the area and must 
contain the number of characters to be transmitted. This first byte must not be 
in UNIV AC 1001 mode, but must contain a binary number. 

PAGE: 

Typically, the data sent to the UNIVAC 1001 contains some function character the 
-modified board is to interpret, as well as data to be used in the execution of the 
function. 

For example, assume the board has been modified to interpret the code of a hexa­
decimal value of 77 as a search primary for a name. The following steps implement 
this function: 

(1) Set function entry area to a send-data function. 

(2) Store hexadecimal 77 into the second byte of the work area. 

(3) Store name (assume 6 characters) in work area bytes 3 through 8. 

(4) Store a binary 7 (6+1 function) into first byte of the work area (the number 
of characters to be transmitted). 

(5) Issue a PUT macro instruction. 

When the UNIVAC 9200/9300 program receives the data the UNIVAC 1001 has 
developed as a result of performing this search, the following steps are taken: 

(1) Set the function entry area to a receive-data function. 

(2) Store the number of characters to be received in the first byte of the work 
area. 

(3) Issue a GET macro instruction~ 

The data will be received in byte 2 and the following bytes of the work area. 
Typically, the data received from the UNIV AC 1001 contains some status 
character (find/no-find, for example) and the data requested by the preceding 
Q~n~_~~t~ fnnrHnn_ 
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The nature of any function or status characters embedded in data to be sent or 
received and the location of these characters in the data message is a user 
responsibility. The IOCS system makes no attempt to control the information 
content of data sent or received. 

B3.2 .. 7. Input Area Entry (IOA1) 

This entry specifies the name of the input buffer area. In the UNIVAC 9200/9300 
Card System, it is used only for the reader file. The keyword is IOAL The speci­
fication is the symbolic name of the input buffer area assigned to the device. This 
symbolic name must be the symbol used by the programmer in the DS statement de­
fining the area in his main program. 

IOA1=CARD 

In this instance, CARD is the symbolic name of the input buffer area. The symbolic 
name assigned by this entry is never referenced directly by the programmer. Images 
are delivered by the input/output routines into a specified work area. 

B3.2,,8. Input Area Entry (INAR) 

. This entry is used to specify the sym bolic name of the user-defined input buffer area 
when the read feature of the read/punch unit is required. The keyword is IN AR. The 
specification is the symbolic name of the area assigned to the read/punch unit as 
defined by the programmer. The operand for a read/punch buffer area labeled INPC 
has the following form. 

lNAR=INPC 

B3.2 .. 9. Input Translate Table Entry (ITBL) 

This entry specifies the symbolic name of a translate table located in the main 
gram by which all records of a given input file are to be translated. 

The keyword is ITBL and the specification is the symbolic name assigned by the 
programmer to the table. The operand for a translate table labeled CODE has the 
following form: 

ITBL=CODE 

B3.2" 10. Mode Detail Entry (MODE) 

This entry is used to specify the mode of the input/output file and is required as 
part of the definition statement for all devices but the printer. The keyword of the 
entry is MODE. The allowable specifications are: 
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OPERAND FORM 

MODE=BINARY 

MODE=CC 

MODE=1001 

MODE=TRANS 

MODE=TRANSTC 

Rev. 2 
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REMARKS 

For cards read and/or punched in column 
binary mode. 

For cards read and/or punched in compressed 
code (80-byte I/O area required). 

For cards read in UNIVAC 1001 mode with~ 
out translation (Card Controller only) (80-
byte I/O area required). 

For cards to be read and/or punched trans­
lated by the table specified by the ITBL 
or OTBL entry. 

F or Card Con troller only, if translation of 
UNIVAC 1001 code is required through the 
translation table specified by the ITB L en try. 

There are two translation modes which may be defined with the UNIV AC 1001 Card 
C on troller . 

• TRANS, implies all cards read into the UNIVAC 9200/9300 from the UNIVAC 1001 
are translated from compressed code by the translate table specified by the ITBL 
detail entry card . 

• TRANSTC, implies all cards read into the UNIVAC 9200/9300 from the UNIVAC 
1001 are translated from 1001 code by the translate table specified by the ITBL 
detail entry card. This mode is used when combined reading (both primary and 
secondary in one function) is required, since basic UNIVAC 1001 memory cap~ 
ability is exceeded if two images are read in other than 1001 code. 

For the online serial card reader operating in translated mode, card images are read 
into the input area in compressed code, moved to the work area, and translated there. 
For example, when control is transferred to the user end~of-file address, the image 
of the end~of-file card is in the work area in translated mode, and t he image of the 
card immediately following the end-of~file card is in the input area in compressed 
code. 

For the Card Controller operating in translated mode, card images are read into the 
work area in compressed code and are translated in the work area. 

B3.2.11. Output Area Entry (OUAR) 

The entry specifies the symbolic name of the output buffer area as defined in the 
main program when the punch function of the punch, read/punch unit is required. 

The keyword is OUAR. The specification is the symbolic name assigned by the 
programmer in the DS statement defining the area. The operand for an output area 
labeled OUPC has the following form: 

OUAR =OUPC 

7 
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There is no need to define an output buffer area for the printer, since IOCS uses 
the print buffe r area in restricted memory. 

B 3.2.12. Output Translate Table (OTBL) 

The entry specifies the symbolic name of the translation table located in the problem 
program through which all output images are to be translated. 

The keyword is OTBL. The specification is the symbolic name assigned to the 

table. The operand for a translation table labeled CRDC has the following form: 

OTBL=CRDC 

B 3.2.13. Overlap Entry (ORLP) 

This entry specifies that the read/punch unit file is to be processed in an overlap 
mode and applies only to the read/punch unit when used as both a reader and a 
punch. The entry is omitted when information is to be punched in a card which has 
been read previously. 

The keyword of this entry is ORLP and the specification is YES. The operand has 

the following form: 

ORLP =YES 

B 3.2.14. Print Bar Entry (FONT) 

The entry specifies the print bar the program expects to find in the user configura­
tion. The keyword is FONT and the allowable specifications are 48 or 63. The 
operand for a 63-character print bar has the following form: 

FONT = 63 

When using a UNIVAC 9300 System with a 16-character print bar, FONT=48 should 
be specified. Numeric printing must be specified in the CNTRL macro instruction 
(B6.7.4); an alphanumeric print may damage the print bar. 

B3.2.1S. Printer Advance Entry (PRAD) 

This entry is used in conjunction with printer files and enables the programmer to 
specify a standard advance of one or two lines. 

The keyword is PRAD. The allowable specifications are 1 or 2. The operand for 
double spacing has the following form: 

PI~AD = 2 

B 3.2.16. Punch Error En try (PUNR) 

This entry specifies that automatic error recovery, where possible, is to be provided 
in the online serial or row punch routine and applies only to these devices. If it is 
not specified, all punch errors bring the computer to a stop. 

The keyword is PUNR. The allowable specification is YES. The operand has the 
following form: 

PUNR =YES 
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B3 .. 2.17. Printer Overflow Entry (PROV) 

This entry must be provided if the user wants any special action as a result of 
form overflow on the prin ter. If the printer overflow entry is not provided, printer 
spacing proceeds as directed by the printer advance detail entry and/or the CNTf(L 
macro specifying skipping or spacing. 

The keyword of the entry is PROVo The specification may be either YES or a label. 
The operand has the following form: 

PROV = YES 
or 

PROV = label 

If the specification is YES, an automatic skip to channel 7 (home paper) in the 
paper tape loop is provided in response to form overflow. 

If the specification is a label other than YES, control is transferred unconditionally 
to the specified label in response to form overflow. The label specified should be 
the symbolic name assigned to the user overflow routine provided to perform the 
desired form overflow action. 

The user indicates the point at which form overflow is to occur by a channell punch 
in the paper tape loop. The form overflow punch (channell punch) is recognized 
when spacing paper, either in response to a CN TRL macro specifying spacing before 
printing or in response to a PUT macro after printing a line. (The form overflow punch 
is not recognized during a printer skip operation.) 

Response to recognition of a form overflow punch may be illustrated by the following 
sequence of operations: 

(1) 

(2) 

(3) 

(or 

(or 

(or 

RET 

PUT 
CNTRL 

Process 

PUT 
CNTRL 

Process 

PUT 
CNTRL 

Process 

FILA 
FILA,SP,m,n mFO) 

FILA 
FILA 

FILA 
FILA 
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If the form overflow punch is recognized during the spacing associated with (1), 
then after (3) is executed, the form overflow action specified is taken. If the action 
is to transfer control to a user subroutine, then control goes to that subroutine 
rather than to the label RET. The address of the label RET is in general register 14 
when control is transferred to the form overflow subroutine. 

B 3.2.18. Type of File Entry (TYPF) 

This entry indicates whether the file is an input, output, or a combined file. It is 
applicable only to the UNIVAC 9200/9300 Read/Punch Unit. 

The keyword of the entry is TYPF. The allowable specifications are given below. 

OPERAND FIELD COMMENTS 

TYPF = INPUT Reading only 

=OUTPUT Punch in g only 

=COMBND Reading and punching 
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B4. SUMMARY OF DETAIL ENTRY CARDS 

OPERANDS FIELD 

KEYWO 

0::: 0::: -I ::I: UJ UJ 
~ou 0 I-

D 
ALLOWABLE « Z O:::«Z 

SPECIFICATION UJ 0::: UJUJ::l 
0::: (L (l)O:::(L 

R 

BKS' z 1-132 X 

CHN L 5 thru 12 

CNT L YES X X 

EOF A Symbol ic name of user X X 
end-of-fi Ie routine 

FUN c Symbolic name of user 
defined I-byte are a where 
function is stored 

IOA1 Symbolic name of user X 
defined input buffer area 

INAR Symbolic name of user X 
defined input buffer area 

ITBL. Symbolic name of user X X 
defined input translate 
table 

MOD E See Appendix B,3.2.10 X X 

OUA R Symbolic name of user X 
defined output buffer area 

OTB L Symbolic name of user X X 
defined output translate 
table 

ORL P YES X 

FON T 48 or 63 X 

PRO V YES 0 r s y m bo I i c n a m e 0 f X 
user form overflow routine 

PRA D 1 or 2 X 

PUN R YES X 

TYP F INPUT X 

OUTPUT X 

COMBND X 

Rev. 1 Appendix B 11 
SECTION: PAGE: 

APPLI ES TO 

0::: 
'--...::1: Ol~ CU o:::z-I 3:«z «DO REMARKS OUJ::l uUo::: o:::a::(L 

I-

Required for online printer 

---.-
X X Required for UNIVAC 1001 

~~-.---<--."---.-----. -- -

X X Required if CNTRL macro is used 

-
X Appl ies to input files only 

-_. ---
X Req u i red by Card Contro Iler 

If binary image requested, 160-byte area 
requ ired 

----
X Required if reading in the read/punch file 

---'"' ---
X X Required if translation of input file desired 

_ ... _------ -- -

X X 
-,--

X Required for punch files and read/punch files 

_ .. _----------

X Requ ired if translation of output file desired 

--.- -

X 

Spec ifies 48- or 63-cha racter pr int font 
-

Requ ired if form overflow action is to be taken 

---------_ .. _-- -- -

Specifies standard print advance 

--.--.. --.- -
X Automatic error recovery desired 

X Reading only 

X Punching only 

X Reading & punching 
_. 
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85. DEFINITION STATEMENT EXAMPLES 

The followin g are examp les of defini tion statem ents. 

85.1. Online Serial Punch File Example Definition 

--------------_ .•. _,."._ .... _, ,. ""._-_ ... _-----
LABEL ti OPERATION ti OPERAND COMMENTS 

10 16 72 80 
-

~. I DIL..E.LRLE"'f CLN L.L_LL 1_ ... I LX J ; JL_1 1 _1 

LLL I I ~L __ M;() J{ _LL_Li_.1_ 

L...LL.J.~ I-- ~_L.....L.J._ .. 
0, T! Bl L ==!MI TC;Cj~ 1 J i l LL_L.....L....L. ____ L ___ '5 _: __ L..L.l~L ' 

I I I I I 1 I I , 0 1 l!L~:..~.'_=i~.Y~~'....L __ .;.___ I I 1 . L J. X ..l... I I ! I I 

LLL I I _.1..._L __ 1. T. 'Y '! P F =) O! U. TI P: Ul T j ! ! L 1 I !. 1 _ L 1..;.,_L..1.....l ____ L_1 

B 5.2. I~eader File Example Definition 

LABEL ti OPERATION ti OPERAND COMMENTS 
10 16 72 80 

~I DIT,FIC,R ~LOI F,Aj =1 E, t-ILD[I 1_1 1 I. _L 

L..L....Lt J 1 .L..!....-L... I J01 All. 

LI I I I I .L-L..l. I ,Tl.!?..L~' ~:lf1.1_~;_c;,~.J _ L _L _L .:.. __ LL_.J_...LLL--+-=-X-+ ___ L ___ LI __ LI_JI_~_LI __ c ..... __ ll 

I I I I , 1 , I I M,01D 1 E, I , L I I I I I I I I I I I 

B 5.3.. Printer File Example Definition 
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B 5.4.. Online Serial Read and Punch File Example 

LABEL 11 OPERATION 11 
10 16 

Bs.s.Card Controller File Example 

LABEL 11 OPERATION 15 

l"l.PP'I;llUIA D 

SECTION: 

72 

PAGE: 

80 

10 16 72 80 

B6. IOCS MACRO INSTRUCTIONS (IMPERATIVE MACROS) 

This section describes the format, function, and use of the 10CS macro instructions 
used to communicate with the input/output routines and to control their operations. 
These symbolic instructions are used in the problem program to provide the communication 
IH~cessary with the 10CS routines previously defined by means of the definition statements 
to the Preassembly Macro Pass. The handling of records into and out of I/O areas is 
performed by 10CS exclusively. Each file is proces sed in the manner dictated by the 
definition statement. 

Source programs using 10CS may not contain any Assembler I/O instructions. 

The format of the macro instruction follows the rules of the Assembler coding format. 
The macro verb is the operation, and the operand field may contain up to four param­
eters as required by the particular macro. All macros may have a label. The impera­
tive macro instructions are not handled by the Preassembly Macro Pass but are 
processed by the Assembler itself. 

B6.1. GET Macro Instruction 

The GET macro makes the next record available in the user-defined work area or 
transfers control to the end-of-file address entry upon recognizing an end-of-file card 
in an input file. 
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The GET macro has the following form 

LABEL OPERATION OPERAND 

GET filename, workarea 

where "filename" is the symbolic name defined in the label field of a DTF(XX) 
header entry card. 

"workarea" is the symbolic name of the user-defined storage where the 
record is made available for output. 

B6.2. PUT Macro Instruction 

The PUT macro transfers a record from the work area for printing, punching, or sending 
to the UNIV AC 1001 and immediately frees the work area for problem program use. 

The PUT macro has the following form 

OPERATION OPERAND 

PUT filename, workarea 

where "filename" is the symbolic name defined in the label field of a DTF(XX) 
header entry card. 

"workarea" is the symbolic name of the user-defined storage where the 
record is made available for output. 

B 6.3. Work Area Considerations 

The imperative macro instructions, GET and PUT, require as a second parameter the 
symbolic name of a work area for transferring records from and to input/output buffer 
areas. Input/output areas (those assigned by IOA1, INAR, and OUAR detail entry 
cards) may not be used as work areas as they are used by IOCS to maintain standby 
reserve areas. 

The programmer must therefore provide, through the use of OS statements, work areas 
where records are processed. These work areas may be common to more than one file 
as efficiency demands, but must be as large as the largest record to be processed 
therein. 

B6.4. Programmin g. Considerations - Read/Punch Combined File 

When the Overlap detail entry card is used for a read/punch combined file, the follow­
ing rule applies: 

A PUT macro instruction causes punching into the card which follows the one 
made available by the last GET macro instruction, because the card made avail­
able by the last GE T macro is already past the punch station when the PUT 
macro is given. 

When the Overlap detail entry card is omitted for a read/punch combined file, a PUT 
macro instruction causes punching into the card mace available by the last GET macro 
instruction. It should be noted that in this nonoverlap mode, the read/punch unit is cycled 
on PUT's only; therefore, successive GET's must be separated by at least one PUT. 
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This macro instruction initializes the file and must be issued before any other macro 
instruction pertaining to the s arne file. 

The OPEN macro has the following form: 

OPERATION OPERAND 

OPEN filename 

where "filename" is the symbolic name defined by the user in the label field 
of the DTF(XX) header entry card. 

After a file has been OPENed. it should be CLOSEd before reOPENing the same file. 
In such a case, the input/output routine is set back to an initial state. As as example: 

1. For an input file, the card image delivered in response to the first GET executed 
after a second OPEN macro is the image immediately in front of tbe read station 
at the time the second OPEN macro is given. 

2. For an output file, the first item transmitted after the second OPEN macro is the 
item delivered by the first PUT executed after the reOPEN. 

B6.6. CLOSE Macro Instruction 

This macro instruction insures the proper closing of all files. The CLOSE macro has 
the following form: 

OPERATION OPERAND 

CLOSE filename 

where "filename" is the sym bolic name defined in the label field of the DTF(XX) header 
entry card. 

B 6.7. CNTRL Macro Instruction 

The CNTRL macro is used by the programmer for printer spacing, printer skipping, 
stacker selection, numeric printing, and specifying the number of columns of card 
punching. 

B 6.7 .1. Printer Spacing 

The CNTRL macro for printer spacing has the following form: 

OPERATION OPERAND 

CNTRL filename,SP ,m,n 
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where "filename" is the symbolic name of the file defined in the label field of 
the DTFPR header entry card. 

SP specifies spacing. 

m is the number of lines to space the form before printing (m=O, 
1 or 2). 

n is the number of lines to space the·form after printing (n=0,1 or 2). 

The programmer may omit "m" or "n". If no CNTRL macro instruction specifying delayed 
spacing is given before the next PUT macro for the printer file, the printer advances the 
standard amount as specified in the PRAD detail entry card of the definition statement. 

If more than one CNTRL macro specifying paper movement after prin ting is given 
between PUT macros to the printer file, only the last CNTRL macro is effective. 

B6.7.2. Printer Skipping 

The CNTRL macro for printer skipping has the following form: 

OPERATION OPERAND 

CNTRL filename ,SK,m ,n 

where "filename" is the symbolic name of the file defined in the label field of the 
DTFPR header entry card. 

SK specifies skipping 

m is the num ber of the tape channel the carria ge is skipped to 
before printing (m=1,2 .... 7). 

n is the number of the tape channel the carriage is skipped to 
after printing (=1,2 .... 7). 

The programmer m"ay omit "m" or "n". Between PUT macros, only the last CNTRL 
macro specifying paper movement after printing is effective. 

Due to timing conditions, throughput is maintained at the best possible level if 
delayed, spacing and, skipping are used where possible. 

B 6.7.3. Stacker Select 

The CNTRL macro for selecting other than the' normal 'stacker on the serial punch, 
read/punch, or for selecting any stacker on the card controller has the following 
form: 

OPERATION t- OPERAND 

CNTRL~~~i1ename ,SS,n 

where "filename" is the symbolic name of the file defined in the label field of 
the header entry card. 

SS specifies stacker select. 

n is the stacker num ber where the card is to be selected on the 
card controller only. Allowable values are specified in the 
followin g table. 
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Stacker 1 

Specification Cn) 1 

FEED 

PRIMARY 

2 3 C 

2 3 4 
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SECONDARY 

1 2 3 C 

5 6 7 8 
--

NOTE: If this CNTRL macro is not given for the UNIVAC 1001, primary feeds are 
selected to PI and secondary feeds to Sl. 

The CNTRL macro for Card Controller stacker selection operates under the following 
rules. The card made available by a transfer-and-read from a particular feed is selected 
on the next transfer-and-read from that feed. The card made available by a transfer 
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only from a particular feed is selected on the second following transfer-and-read from 
that feed. If the user issues a CNTRL macro after receiving a particular card image, the 
CNTRL macro governs the stacker selection for that particular card, regardless of the 
sequence of operations following that CNTRL macro. If no stacker is selected from a 
card in the manner described here, the card will be put in the normal stacker, which is 
PI for the primary feed and SI for the secondary feed. 

The CNTRL macro instruction for selecting a stacker on the read/ punch should 
be executed before the PUT for the card to be selected, or in the case of reading 

only, after the GET for the card to be selected. If the CNTRL macro instruction 
is to be used for selecting a stacker when both reading and punching, and if 
stacker selection is done on the basis of information in the card read, (he read/ 
punch routine must be operated in the no overlap mode. 

B6.7.4. Numeric Printing 

The CNTRL macro instruction for numeric printing enables the programmer to maintain 
maximum printing speeds. Once set, it remains set until and unless another numeric 
print CNTRL macro is given specifying that alphanumeric printing is requested. 

The CNTRL macro instruction for numeric printing has the following form: 

OPERATION OPERAND 

CNTRL filename,NP,m 

where "filename" is the symbolic name of the file as defined in the label field 
of the DTFPR header entry card. 

NP specifies a ch ange in the mode of prin tin g. 

m is mode of printing requested. 

m == 0, alphanumeric printing required. 

m = 1, numeric printing required. 

NOTE: Alphanumeric printing is assumed by lacs if no CNTRL macro is given. 

The CNTRL macro instruction should be used only in conjunction with a 
48- or 16-character print bar. 
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B6.7.5. Specifying Columns to be Punched 

The CNTRL macro instruction enables the programmer to vary or alter the number of 
columns punched in the punch file. This function enables the punch to run at maximum 
speed for the particular application. Once set by the macro, the number of columns 
punched remains the same unless or until another such macro is given. If no CNTRL 
macro is given, IOCS assumes a full card is required. 

The CNTRL macro for punching has the following form 

OPERATION OPERAND 

CNTRL filename, NC,n 

where "filename" is the symbolic name of the file defined in the label field of 
the DTFRP header entry card. 

NC identifies a number-of-columns specification, 

n is the number of columns to be punched (an even number 
1,4,6 ... 80). 

B6.8. Summary of UNIVAC 9200/9300 Card System IOCS Imperative Macros 

DEVICE ADDRESSED 

LABEL 
SERIAL ROW 

OPERATION OPERANDS READER PRINTER READ/ CARD 
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READ/ 
PUNCH PUNCH CONTROLLER 

OPEN fi lena me X X X X X 
.-

GET fi lena me , workarea X X X X 

PUT filename, workarea X X X X 

OPTIONAL CLOSE fi lename X X X X X 
--

CNTRL filename, SP, m, n X 

CNTRL filename, SK, m, n X 

CNTRL filename, NP, m X 

CNTRL fi lename, NC, n X X 

CNTRL filename, SS, n X X X 
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A user routine may be required in the main source program that is accessed by IOCS 
when certain checking features are required (for example, printer overflow). IOCS 
automatically stores the program re-entry address in register 14 when the branch to 
the user routine occurs. The user routine is therefore required to provide the necessary 
return linkage to the main source program. If the user routine uses register 14, it must, 
therefore, preserve and restore register 14 before terminating. This must also be done 

19 

if any macro instruction is executed by the user routine, since all macroS use program 
registers 14 and 15. If register 14 is not preserved, the re-entry address is lost. Register 
15 may also be used by the user routine and it need not be preserved. However, its con­
tents are altered by the execution of any macro instruction. 

B 8. GENERAL PROCEDURE SUMMARY FOR USING 10CS 

The program mer defines his input/ outpu t control rou tines and their associated files 
through the use of definition statements presented to the Preassembly Macro Pass 
program. The generated I/O routines are then either assembled as part of the main 
source program or assembled separately and linked with the main program at load 
time. If the I/O routines are assembled independently, the user must supply 
appropriate USING directives; no USING directives are generated by 10CS. 
During the execution of the main program, input/ output functions are accomplished 
through the imperative macro calls. 

B 9. STORAGE REQUIREMENTS 

The IOCS routines require the use of EXEC 1. The following two charts show the 
storage requirements for the IOCS routines. 

DEVICE MODE OF STORAGE 
OPERATION REQUIREMENT 

EXEC I - 180 

Reader - 150 

Printer - 330 

Serial Read/Punch - -

Read - 190 

Punch - 260 

Read/Punch No overlap 330 

Read/Punch Overlap 340 

Card Controller - 720 

Row Read/Punch - -
Read - 360 

Punch - 400 

Read/Punch No overlap 530 

Read/Punch Overlap 560 
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MACRO INSTRUCTION STORAGE REQUIREMENT 

OPEN 4 

GET 6 

PUT 6 

CNTRL 8 

CLOSE 4 

B 10. APPI~OXIMATE TIMES FOR IOCS ROUTINE EXECUTION 

The following chart shows the approximate execution times (in milliseconds) required for 
the various IOCS macro instructions on the UNIV AC 9200. The UNIVAC 9300 execution 
times are one half the UNIVAC 9200 execution times. 

DEVICE MODE OF TIME REQUIRED 
OPERATION (IN MILLISECONDS) 

GET PUT 
JRe ader* - 5 -

Pr inter - - 4 

Se rial Read/Punch - - -

Read* - 5 -

Punch* - - 5 

Read/Punch* No overlap 5 5 

Read/Punch* Overlap 5 5 

Ca rd Controller* -- 5 -

Ro w Read/Punch - - -

Read* - 7 -

Punch* - - 7 

Read/Punch* No overlap 5 7 

Read/ PU:1ch* Overlap 7 8 

*l'ranBlation time included. 

20 
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B 11. CARD READER DEFINITION STATEMENTS 

LABEL OPERATION 

filename DTFCR 

ITBL is required if MODE = TRANS. 

OPERAND 

EOFA = location of the user end-of-file 
routine, 

72 

x 

lOA 1 = location of the input buffer area, X 

ITBL = location of the input translate X 
ta ble, 

MODE = BINARY 

or 

MODE = CC 

or 

MODE = TRANS 

EOFA, lOA 1 and MODE must always be present. 

PAGE: 

The input buffer area and word area are each 80 bytes long, if MODE = CC or TRANS, 
and 160 bytes long if MODE = BINARY. 

At the time control is unconditionally transferred to the end- of-file routine, both the 
end-of-file card and the following card are in the output stacker. 

B 11.1. Preparing the Card Reader 

1. Empty the read wait station. 

2. Place the reader online. 

3. Place the input deck in the hopper. 

4. Depress the reader CLEAR switch. 

5. Feed one card into the wait station. 
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B11.2. Error Indications 

STOP 

RDR ABN 
(Program 
Loop) 

6100 
RDR ABN 

6140 
RDR ABN 

6140 
RDR ABN 

6180 

6104 

REASON FOR STOP 

U nit placed offline 
while in the process 
of reading a card. 

Offline 

Not ready, hopper 
empty, stacker full. 

Misfeed - card has 
not properly entered 
the wait station. 

Card jam or Photo­
cell check error -
card did not progress 
thru read station 
properly. 

Interrupt pending 

____________ ~ ____ R_e_v_._._1 ____ ~I_s_E_c_:_:._:_~_n_d_i_x, ~GE' 22_' ____ __ 

RESULTING CONDITION 

Recoverable 

Recoverable 

Recoverable 

Recoverable 

Recoverable 

Not an error 

OPERATOR ACTION 

Put online to continue. 

Put online. 
Press START to continue. 

Correct condition. 
C lear reader abnormal. 
Press START to continue. 

One card, the card in wait 
station, must be placed at 
bottom of input deck. 
Feed one card. 
Clear reader abnormal. 
Press START to continue. 

Two cards g the last card to 
go to stacker and card in 
wait station, must be placed 
at bottom of input deck. 
Feed one card. 
Clear reader abnormal. 
Press START to continue. 

No action is required by 
operator. This display can 
occur only in conjunction with 
some other display. 

-------~--------------------~ ----------------------~------------------------------

NOTE: 

• The first two characters (61) displayed identify the stop as a Reader stop. 

• The next two characters represent the status byte. 

• The status byte may reflect a combination of bit settings; therefore, the operator may 
have to take corrective action for more than one error condition before attempting to 
continue. 
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B12. PRINTER DEFINITION STATEMENTS 

LABEL OPERATION 

filename DTFPR 

OPERAND 

BKSZ = n, 

CNTL = YES, 

OTBL = location of the output 
translate table, 

FONT = 48, 

or 

FONT = 63, 

PROV = YES, 

or 

72 

x 

x 

x 

x 

x 

x 

PROV = location of the form overflow X 
routine, 

PRAD 1 

or 

PRAD = 2 

where: n:: the number of bytes to be moved from the work area to the printer buffer 
area for prin ting (1-132). If BKSZ is omitted, this is assumed to be 132 
bytes. 

CNTL is required only if the CN TRL macro instruction for s pacing or skipping 
is used by the problem program. 

OTBL is required only if MODE = TRANS. 

PROV is required only if form overflow is not to be ignored. 

If FONT is omitted, the 63-character print bar is assumed. 

If PRAD is omitted, normal s pacing is set to 1. 

B 12.1. Preparing the Printer 

1. Install the proper paper loop for the program to be run. 

IOCS assumes 001 = form overflow position. 

111 = home paper position. 

If the paper loop is absent, the paper will space one position and the CNTRL SK 
option in the IOCS routine should not be accessed. 
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2. Install the proper paper for the program to be run, and adjust it to the top of the 

page (matching loop). 

3. Place the printer online. 

4. Depress the printer CLEAR switch. 

B 12.2. Error Indica tions 
.-r--------------.,.----------.-------

STOP 

Program 
Loop 

6301 

6302 

6304 

6308 
PRNT ABN 

6320 

6340 
PRNT ABN 

6380 

NOTE: 

REASON FOR STOP 

Offline 

Paper low 

Form overflow 
001 sensed at paper 
loop station, while 
single or double 
spacing. 

Interrupt pending 

Wrong bar setting 
in XIOF. 

Memory overload 

Paper runaway 

A bnormal or not 
ready 

----.------

RESULTING CONDITION 

Recoverable 

Recoverable 

Not an error 

Not an error 

Recoverable 

Recoverable 

Recoverable when 
paper position can 
be reestablished 

Rec overable 

OPERATOR ACTION 

Put online to continue. 

Correct condition. 
Press START to continue. 

No action requ ired by 
operator. This display can 
occur only in conjunction 
with some other dis play. 

No action required by 
operator. This display can 
occur only in conjunction 
with some other display. 

Insert correct bar. 
Set bar switch appropriately. 
Press START. 

Press START to continue. 

Check paper loop. 
Replace with proper loop. 
Clear printer abnormal. 
Press START to conti.nue. 

If form position has been lost, 
go to RESTART. 

Correct abnormal condition. 
e lear printer abnormal. 
Press START to continue. 

• The first two characters (63) displayed identify the stop as a Printer stop. 

• The next tw 0 characters represent the status byte. 

• The status byte may reflect a combination of bit settings; therefore, the operator may 
have to take corrective action for more than one error condition before attempting to 
continue. 
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On encountering a paper low condition, the Printer IOCS routine continues to permit 
printing until paper is homed. At this point, a paper low display is made. To assure 
proper paper positioning, a page from the new stock should be placed directly over 
the page in the printer on which the computer stopped. 

B13. SERIAL PUNCH DEFINITION STATEMENTS 

LABEL OPERATION 

Filename DTFRP 

OPERAND 

CNTL=YES, 

MODE=BINARY, 

or 

MODE=CC 

or 

72 

X 

X 

X 

MODE=TRANS, X 

OUAR=location of the output buffer X 
area, 

OTBL=location of the output translate X 
table, 

PUNR=YES, 

TYPF=OUTPUT 

X 

CNTL is required only if the CNTRL macro instruction for stacker selection or number 
of columns to be punched is used by the problem program. 

OTBL is required if MODE=TRANS. 

PUNR is required only if automatic error recovery (try five times) is desired for punch 
check errors. 

If TYPF is not specified, output will be assumed. 

MODE and OUAR must always be present. 
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B14. SERIAL READ DEFINITION STATEMENTS 

LABEL OPERATION 

filename DTFRP 

OPERAND 72 

CNTL=YES x 

EOF A=location of the user end*of*file X 
routine, 

INAR=location of the input buffer area, X 

ITBL=location of the input translate X 
ta ble, 

MODE=BINARY X 

or 

MODE=CC, 

or 

MODE=TRANS, 

TYPF=INPUT 

X 

X 

CNTL is required only if the CNTRL macro instruction for stacker selection is used 
by the problem program. 

ITBL is required if MODE::TRANS. 

EOFA, INAR, MODE and TYPF must always be present. 

26 
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B15. SERIAL READ/PUNCH DEFINITION STATEMENTS 

LABEL OPERATION 

filename DTFRP 

OPERAND 72 

CNTL=YES, X 

EOFA=location of the user end-of- X 
file routine, 

INAR=location of the input buffer X 
area, 

ITBL=location of the input translate X 
table, 

MODE=BINARY, X 

or 

MODE=CC, X 

or 

MODE=TRANS, X 

OUAR=location of the output buffer X 

area, 

OTBL=location of the output translate X 
table, 

ORLP=YES, 

TYPF=COMBND 

X 

CNTL is required only if the CN TRL macro ins truction for s tacker selection or 
number of columns to be punched is used by the problem program. 

ITBL and OTBL is required if MODE=TRANS. 

ORPL is required when not punching into the same card made available by the last 
GE T macro instruction. 

EOFA, INAR, MODE, OUAR and TYPF must always be present.. 

B 15.1. Buffer and Work A rea Size 

The input buffer area and work area are each 80 bytes long if MODE=CC or 
TRANS, and are 160 bytes long if MODE:.:BINARY. 

The output buffer area and work area lengths are each equal to the number of 
columns to be punched, if MODE=CC or TRANS, and are each equal to two times 
the number of columns to be punched, if MODE=BINARY. 
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If the Serial Read/Punch is being used for reading only, or if combined reading 
and punching is being done with overlap at the time control is transferred to the 
end-of-file routine, the end-of-file card is in the output stacker. If combined 
reading and punching is being done in a no overlap mode, the end-of-file card is 
in the punch wait station. 

B15.3. Preparing the Serial Read/Punch 

1. Empty the wait stations. 

2. Place the Serial Read/Punch online. 

3. Place the deck in the hopper. 

4. Depress the Serial Read/Punch CLEAR switch. 

5. If Reading alone or } 

Reading and Punching 
Feed 1 card into wait station. 

6. If Punching alone Feed 2 cards into wait station. 

28 
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B15.4. Error Indications 

STOP REASON FOR STOP 

I 
PNCH ABN U nit placed offline 
(Program while in the process 
Loop) of punching or read-

ing a card. 

6200 Offline 

I 
PNCH ABN 

6202 Hopper empty or 
PNCH ABN stacker full. 

6204 Interrupt pending 

6208 Photocell check 
PNCH ABN error indicates 

improper recog-
nition of card 
presently at punch 
wait station. 

J 

6220 Punch check error 

PNCH ABN 

6280 Interlock - casework 
PNCH ABN is open. 

6280 Misfeed 
PNCH ABN 

I 
6280 Stacker jam, punch 
PNCH ABN entry, exit check. 

L 
NOTE: 
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--
i RESUL TING CONDITION OPERATOR ACTION 
~ 

Recoverable Put online to continue. I 
I 

1 

I 
i 

Recoverable Put online. I 
C lear punch abnormal. 

I 

Press START to continue. 

Recovera ble Correct condition. Clear 
punch abnormal. Press I STA:RT to continue. 

Not an error No action required by 
operator. This display can 
occur only in conjunction 
with some other display. 

Recoverable only if Two cards - card at punch 
using read alone wait and card at read wait 

station must be placed at 
bottom of input deck. 
Feed one card. 
C lear punch abnormal. 
Press START to continue. 

Recoverable only if Error card in error stacker. 
using punc h alone Clear abnormal condition. 

Press START to continue. 

Recovera ble Correct condition. I 
Clear punch abnormal. 
Press START to continue. 

Recovera ble Clear punch abnormal. 
Fill unit stations. I 
Press START to continue. I 

Recoverable only Error card is last card to I 
for punch alone go to error stacker. Clear I abnormal condition. 

Press START to continue. I 
--1 

II The first two characters (62) displayed identify the stop as a Serial Read/Punch. stop. 

II The next two characters represent the status byte. 
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B16. UNIVAC 1001 CARD CONTROLLER DEFINITION STATEMENTS 

LABEL OPERATION OPERAND 72 

filename DTFCC CNTL=YES, x 
FUNC=location of the 1001 function, X 

MODE=BIN ARY, X 
or 

MODE=CC, X 
or 

MODE=1001, X 
or 

MODE=TRANS, X 
or 

MODE=TRANSTC, X 

ITBL=location of the input translate table, X 

CHNL=5 thru 12 

CNTL is required only if the CNTRL macro instruction for stacker selection is used 
by the problem program. 

ITBL is required only if MODE=TRANS or TRANSTC. 

MODE=1001, must be used with UNIVAC 1001 functions '14' and '24'. 

MODE=BINARY, CC, or TRANS must not be used with UNIVAC 1001 functions '02' 
or 'OA'. 

FUNC, MODE, and CHNL must always be present with header entry card DTFCC. 
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The work area size is a function of the Card Controller function and the mode in 
which the file is to be read. The work area size is shown in bytes on the following 
chart: 

------------

MODE 

CC or 1001 or 

FUNCTION TRANS TRANSTC BINARY 

Transfer Primary 80 80 161 

Transfer and Read Primary 80 80 161 

Transfer Secondary 80 80 161 

Transfer and Read Secondary 80 80 161 

Transfer Both -- 160 ---

Transfer and Read Both -- 160 -- .. -
- ----

B 16.2. Preparin g the Card Con troller 

(1) Ensure that the unit is online and that the power is on. (The online switch 
for the Card Controller is housed in the lower left area at the back of the 
Printer Processor Cabinet.) 

(2) Ensure that the ON -LINE Standard Interface Panel (plugboard program) is 
mounted. 

(3) Set the MODE switch to CONT; set the alternate switches (AL T 1 to ALT 4) 
off. 

(4) Empty the ready and wait stations. 

Press: CLEAR 
UNLOAD PRI (3 times) 
UNLOAD SEC (3 times) 

(5) Place the card decks in the input hopper face down, nine edge first. 

(6) Rotate the display mask switch until Step 2 appears in the indicators. 
Place the first card in the ready station by pressing: 

LOAD PRI 
LOAD SEC 
CLEAR 
START 
RUN 

(7) Ensure tha t Step 2 light is on. 
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B16.3. Error Indications 

When the Card Controller IOCS routine detects an error, it displays the function 
on which the error occurred, except for the 650F display. Possible displays are 
as follows: 

9200/9300 
DISPLAY 1001 FUNCTION 9200/9300 MOD E 

6500 Transfer Primary 1001 or TRANSTC 
6501 Transfer Secondary 1001 or TRANSTC 
6502 Transfer Both 1001 or TRANSTC 
6504 Transfer Primary Binary, CC, or TRANS 
6505 Transfer Secondary Binary, CC or TRANS 
6508 Transfer Primary and Read 1001 or TRANSTC 
6509 Transfer Secondary and Read 1001 or TRANSTC 
650A Transfer Both and Read 1001 or TRANSTC 
650C Transfer Primary and Read BINARY, CC, or TRANS 
6500 Transfer Secondary and Read BINARY, CC, or TRANS 
6514 Receive Data 
6524 Send Data 
650F Not Applicable Not Applica ble 

The 650F display indicates either a device address parity error has occurred or 
the Card Controller is offline. Check the special adapter offline switch located 
in the lower left area at the back of the Printer Processor Cabinet. Press the 
START switch on the UNIVAC 9200/9300 to reissue the XIOF. If the problem 
persists, there may be a hardware malfunction. 

For any Card Controller function display other than the 650F, if the cause of the 
error cannot be determined from the indicator lights on the Card Controller and from 
the function displayed on the UNIVAC 9200/9300 console, the IOCS routine can be 
requested to display the Card Controller sense byte in an attempt to determine the 
cause of the error. The request for this second display (STOP 2) is made by keying 
a hexadecimal 01 into location 4 and then pressing the START switch. 

B16 . .3.1. STOP 1 (65xx) 

The first two characters (65) of the display identify the stop as a Card Controller 
stop. The next two characters (xx) represent the Card Controller function being 
executed. 

The operator should note the stop and check the 9200/9300 panel lights. The 
Card Controller indicator lights then determine the specific type of error. 

Table B-1 lists the possible Card Controller displays at STOP 1. Indication for 
the display is given either in the control panel lights or in the display mask 
indica tor lights. 

3.2 
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CARD 

CONTROLLER REASON FOR RESUL TING 

DISPLAY STOP CONDITION OPERATOR ACTION 

PRJ or SEC MJSF Hopper empty or empty Recoverable Correct condition (replace damaged card if 

ready station due to necessary). Press PRior SEC LOad, RUN on 

damaged card in input the Card Controller. Press START on 9200/9300 

hopper. control panel. (XIOF will be reissued.) 

STKR FULL Stacker assoc iated Recoverable If STEP=02,03,04: Correct condition. 
Press CLEAR,START,RUN on 

the Card Controller. 
Press START on 9200/9300 panel. 

If STEP;t02,03,04: Correct condition. 
Press RUN on the Card Controller. 
Press START on 9200/9300 panel. 

(XIOF will be reissued.) 

P or SW JAM Card jam at wait 1 Recoverable Remove the jammed cards by opening the back frame. 

or wait 2 station only if stacker Repair damaged cards. Manually place them in the 

selection for appropriate stackers. Follow instructions for 

jammed cards is STKR FULL. 
known by 

operator. 

Otherwise, non- Go to RESTART. 

recoverable 

STKR JAM Card jam after wait Recoverable Remove the jammed cards by opening the back frame. 

2 station. only if stacker Repair damaged cards. Manually place them in the 

selection for the appropriate stacker. Follow instructions for 

jammed cards is STKR FULL. 
known by 
operator . 

Otherwise, non Go to RESTART. 
recoverable 

P or S FW JAM Card jam at Read Recoverable Card at wa it 1 must be reread. Remove cards from 
ready station and wait 1 station by opening back 
frame. Place the 2 cards in proper input hopper. 

Press PRJ or SEC LOAD, RUN on 100l. 

Press S TART on 9200/9300 control panel (XIOF 

wi II be reissued). 

PRGIVI HALT Possible program Nonrecoverable Take control counter reading and a memory dump. 

error. Go to RESTART to try again. 

STOP switch Switch depressed Recoverable Follow instructions for STKR FULL. 

lighted 

INTERLOCK (OFF Door or frame open Recoverable Follow instructions for STKR FULL. 

switch lighted) 

POWER OFF (OFF Power dropped Recoverable in Check the wall plug and circuit breaker at the rear 

switch lighted) some cases of the Card Controller. Press the ON switch and 
momentarily hold it on. The ON indicator should 
I ight and the OFF indicator should be extinguished. 

If power dropped at the very beginning of a program, 

continue the program. (XIOF will be reissued.) 

If power dropped while a program was running, go 

to RESTART. 

'''---Table 8-7. UNIVAC 1001 Card Controller IOCS Initial Error Indications 
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1316.3.2. STOP 2 (65yy) 

When the cause of an error cannot be determined from the STOP 1 display, the 
Card Controller sense byte can be displayed by keying a hexadecimal 01 into 
location 4 and then pressing the START switch. The first two characters (65) of 
the display identify the stop as a Card Controller stop. The next two characters 
(yy) represent the Card Controller sense byte. 

The sense byte may reflect a combination of bit settings. Therefore, corrective 
action may have to be taken for more than one error condition before an attempt 
can be made to continue. 

Table B-2 lists the sense byte displays for STOP 2. It also gives the reason for 
the stop and the action required to correct the error. 

--
REASON RESUL TING 

STOP 2 FOR STOP CONDITION OPE RA TOR ACTION 

6580 Unspecified command or Recoverable in some Press START to reissue order. If it 

--

bad parity in command cases fai Is again, take control panel reading 
sent to 1001 contr 01. and memory dump. Suspect program 

error or possible hardware malfunction. 

6540 Operator intervention Recoverable in some Check INTERLOCK/POWER OFF 
required. cases switch plus mask position 6 in order 

to determine action required. 

6520 Parity error on BUS OUT Recoverable in some Press START to reissue order. If 
check. cases error persists, suspect possible 

hardware malfunction. Go to RESTART. 

6510 Data parity error causing Nonrecoverab Ie Go to RESTART. 
a selective reset to 1001 
control or interface error 
or address error or device 
address parity error on 
BUS IN. 

6508 or Control logic flip-flop set Nonrecoverable Should never happen. Take control 
6504 (primarily intended to be counter reading and memory dump. 

used in conjunction with 
failure-finding programs). 

6502 Inhibit status Not an error No action required by operator. This 
display can occur only in conjunction 
with some other display. 

Table B-2. UNIVAC 1001 Card Controller IOCS Requested Error Indications 
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The following sections describe the Row Read/Punch definition statements for punch 
only, read only, and read/ punch operation. 

B 17 .1. Punch Only 

LABEL OPERATION 

filename DTFRW 

OPERAND 

CHNL=5 thru 12, 

CNTL=YES, 

MODE=BIN ARY, 

or 

MODE=CC, 

or 

72 

x 
X 

X 

x 

MODE=TRANS, X 

OU AR =location of the output buffer X 
area, 

OTBL=location of the output translate X 
table, 

TYPF=OUTPUT 

CNTL is required if the CNTRL macro instruction is used by the problem program. 

OTBL is required only if MODE=TRANS. 

If TYPF is not specified, output will be assumed. 

CHNL, MODE and OUAR must always be present. 
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B17.2. Read Only 
-_._._------,------------ - ---------------_._--------------_._------.----

LABEL OPERATION 

filename DTFRW 

OPERAND 72 

CHNL=S thru 12, X 

CNTL=YES, X 

EOF A=location of the user end=of=file X 
rou tine, 

INAR=location of the input buffer area, X 

ITBL=location of the input translate X 
table, 

MODE=BINARY X 

or 

MODE=CC, 

or 

MODE=TRANS, 

TYPF=INPUT 

X 

X 

CNTL is required if the CNTRL macro instruction is used by the problem program. 

ITBL is required if MODE=TRANS. 

CHNL, EOFA, INAR, MODE and TYPF must always be present. 

B17.3. Read and Punch 

LABEL OPERATION 

filename DTFRW 

OPERAND 72 

CHNL::S thru 12 x 

CNTL=YES, X 

EOF A=location of the user end-of-file X 
routine 1 

INAR::location of the input buffer area, X 

ITBL=location of the input translate X 
table, 

MODE=BINARY, X 

or 

MODE=CC, X 

or 

MODE=TRANS, X 

OUAR=location of the output buffer arp.a, X 

OTBL=location of output translate table, X 

ORLP=YES, 

TYPF=COMBND 

X 
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CNTL is required if the CNTRL macro instruction is used by the problem program. 

ITBL and OTBL are required if MODE=TRANS. 

ORLP is required when not punching into the same card made available by the last 
GET macro instruction. 

CHNL, EOFA, INAR, MODE, OUAR and TYPF must always be present. 

B 17.4. Buffer and Work Area Size 

The input buffer area and work area are each 80 bytes long if MODE=CC or TRANS, 
and are each 160 bytes long if MODE=BINARY. 

The output buffer area and work area lengths are each equal to the number of columns 
to be punched if MODE=CC or TRANS; and are each equal to two times the number 
of columns to be punched, if MODE=BINARY. 

B1.7.s. End-of-File 

POSITION OF EOF CARD WHEN GET TRANSFERS TO EOFA 

u 
READ ALONE C 

READ & PUNCH OVERLAP C 

READ & PUNCH NONOVERLAP B 

o 
« 
UJ 
0:: 

B 

B 

A 

EOF CARD is in work area (translated if required). 

Following card, Ag is in the input buffer area INAR. 

A 

A 

EOF 

J: 
t) 
z 
::::> 
0.. 

EOF 

EOF 

Next card, B, is in the Row Punch read buffer verified for Read alone and for Read & Punch 
overlap. 

B17.6. Preparing the Row Read/Punch 

(1) Place the unit offline. 

(2) Make certain that the AC/DC light is on and the INTL/READY light is on. 

(3) Preload the punch track with blank cards by pressing manual FEED followed 
by CLEAR until a blank card is fed into the output stacker. (Jam indications 
will occur after each of the first three feeds.) 

(4) Place the input deck into the input hopper, face down, 9-edge leading. 

(5) If reading only or reading and punching, feed one card. 

(6) If punching only, feed three cards. 

(7) Press CLEAR on the row read/punch. 
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(8) Place the unit online. At this time: 

• The AC/DC light must be on. 

• The INTL/READY light must be on. 

• A II other lights must be off. 

NOTE: In order to clear error lights on the unit: 
(1) Correct the error condition at the unit. 
(2) Press: 

(a) OFFLINE 
(b) CLEAR 
(c) OFFLINE 

B17.7. Error Indications 

STOP 

Looping on AS, 
47 ins truction 

640F 

6401 

6402 
INTL light on 
and no error 
lights on 

6402 
error light on 

REASON FOR STOP 

Unit nonoperational (in 
OPEN coding). 

Unit nonoperational. 

Hole count error. 

Parity error on data 
transfer during execu­
tion of a LOAD or 
UNLOAD XIO F. 

HOPPER empty. 
CHIP box full. 
STKR full. 
STKR jam. 

RESULTING CONDITION 

Recovera ble. 

Recovera ble. 

Recovera ble 
for punch alone. 

Recovera ble. 

Recoverable. 
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OPERATOR ACTION 

Correct the condi tion to con­
tinue. 

Correct the condition. Press 
START to continue. 

The error card and following 
card are diverted to the error 
stacker. 
Press START to repunch last 
two ca rds and continue. 
(NOTE: if PUNR=YES, this 
stop will not occur as IOC S 
w ill provide au toma tic 
recovery. ) 

A11 cards in wait stations are 
assumed to be good. 
Press START to continue. 
(XIOF will be reissued.) 
If the card at the post punch 
station is bad or if the error 
persis ts, suspect a hardwa re 

malfunction. Restart. 

Correct the condition. 
Press OFF LINE, CLEAR, 
OFF LINE. 
Press START to continue. 
(XIO F w ill be reissued.) 
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INTL light off 

6402 
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B JAM 
Light on 
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REASON FOR STOP 

One of following con­
ditions: 

• Punch assem bly and 
upper card feed 
raised or improperly 
seated. 

• Read s ta tion brus hes 
not in place. 

• Protective covers 
not in place. 

Misfeed or card jam. 
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RESULTING CONDITION OPERATOR ACTION 

Recovera ble. Correct the condi tion. 

Recoverable in 
some cases for 
read only or 
punch only. 

The INTL, light must be ON. 
Press OFF LINE, CLEAR, 
OFF LINE. 
Press START to continue. 
(XIOF will be reissued.) 

READ ONLY: 

Remove the cards from the 
input hopper. 
Place the unit offline. 
Open the punch frame. 
Remove all cards from the 
track. 
Repair the damaged card. 
Place the cards in the input 
hopper. 
Replace the rest of the deck 
in the input hopper. 
Press CLEAR on the unit. 
Feed three cards. 
Close the punch frame. 
Press CLEAR, OFF LINE. 
Press START to continue. 
(XIOF will be reissued.) 

If nonrecovera ble, res tu rt. 

PUNCH ONLY: 

The card at the post punch 
s ta tion is ass umed to be in 
error. 
Place the unit offline. 
Open the punch frame. 
Remove all cards from the 
track and discard. 
Press CLEAR on the unit. 
Feed three cards. 
Close the punch frame. 
Press CLEAR, OFF LINE. 
Press START to con tinue. 
(XIOF will be reissued.) 

If nonrecoverable, restart. 



UP~4092 
Rev. 2 

' .. ----
UNIVAC 9200/9300 
CARD ASSEMBLER 

Appendix B 40 of 

SECTION: PAGE: 

STOP REASON FOR STOP 

6404 Device end. 

6408 Channel end. 

6410 Busy. 

6440 Status Modifier. 

RESUL TlNG CONDITION 

Not an error. 

Not an error. 

Not an error. 

Not an error. 

OPERATOR ACTION 

No action is requ ired by the 
opera tor. These displays can 
only occur in conjunction 
with some other error.. 

Power OFF Power dropped during 
execution of program. 

Nonrecoverable. Res tart. 

B18. IOCS GENERATION 

The Preassem bly Macro Pass for a card reader, serial punch, 8K UNIVAC 9200/9300 
configuration allows approximately 2700 bytes for macro library storage. IOCS macro 
library routines require approximately the following number of bytes of storage: 

--------,.-------------------------...., 

ROUTINE 

Reader (DTFCR) 

Printer (DTFPR) 

Serial Read/Punch (DTFRP) 

Card Controller (DTFCC) 

Row Punch (DTFRW) 

NUMBER 
OF BYTES 

600 

1200 

1800 

2200 

2400 

B19, ADDITIONAL KEYWORD PARAMETER SPECIFICATIONS 

Certain additional keyword parameter specifications have been built into the DTFCR, 
DTFRP. and DTFRW macro definitions to provide functions designed primarily for 
Univac Systems Programming use. These parameters are available and can be used by 

the user if he so desires. These parameters are as follows: 

• SENT=X 'value' - The IOCS routines test for standard end-of-file sentinels 
(slash in column 1 of the input cards). The above parameter may be used if 
something other than the standard sentinel is to be tested. If MODE=CC or TRANS, 
the IOCS routine tests word zero in the input buffer against X'34'. If MODE=BINARY, 
the IOCS routine tests for X'OC'. Only one byte is tested; therefore, the value 
specification must be only one byte in length. 

• SENT=NO - This parameter may be used if no EOF sentinel test is to be made 
by the IOCS routine. Coding for the EOF test will be eliminated during the macro 
pass if SENT=NO is present. 

• INCR=m - This parameter may be used if the user expects the EOF sentinel in a 
column other than column l. The specification m is a variable, numeric quantity 
indica ting column n-l. 
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APPENDIX C. CARD LOAD ROUTINE 

C 1. GENERAL 

The Card Load Routine for the online card reader and the 80-column UNIVAC 1001 Card 
Con troller consists of the followin g sections of coding: 

H. Bootstrap coding to read the Load Routine into memory. Before transferring control 
to the Load Rou tine, the bootstrap coding sets the EBCDIC mode and enters the 
processor state. 

b. Coding to clear a selected portion of memory to a selected character. This coding 
is executed before the Load Routine itself is read into memory. If the area specified 
to be cleared includes the Load Routine and its read area, they are not cleared. 

c. Coding to load a program in Assembler output format into the internal storage of the 
UNIVAC 9200/9300. Th~ Load Routine performs a hole count check of each card 
used. Upon encountering a Transfer Card (a card with Y in column 2) signifying 

termination of loading, the Loader compares the number of External Reference (type 
K), Text (type Y), and blank cards read with the number contained in columns 12 and 
13 of the Y card. If the numbers agree, the Load Routine loads register 13 with the 

address at which to begin program execution and transfers control to that address. 
This is the address contained in columns 15 and 16 of the Y card. If these columns 
are blank, the transfer address used is that contained in columns 15 and 16 of the 
program reference card (type J). 

If the card count check fails, the Load Routine halts. At this point pressing the 
START switch causes the Load Routine to begin execution of the program just 
loaded. During the loading of the EXEC I portion of a program, the Load Routine 
sets up the I/O PSC for EXEC I. 

The name of the Load Routine for the online card reader is LD; for the Card Control­
ler, LDCC. 

C 2. PARAMETERS FOR THE LOAD ROUTINE 

The Load Routine can be maintained a$: an object code deck ready to be linked. Certain 
labels exist as external references. Defining these labels supplies the variable infor­
mation required by the Load Routine. These labels may be defined by means of EQU 
control cards at the time the Load Routine is linked to a program. The external labels 
and their meaning are shown below. See 5.6 for further use of these labels. 

1 
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LABEL MEANING 

Start of the read area for the Load Routine. 

Start of the coding of the Load Routine. 

First memory location to be cleared. 

Last memory location to be cleared. 

Appendix C 
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Character with which to fill the area to be cleared. 
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L?AR 

L?PG 

L?LO 

L?HI 

L?CH 

L?AM The value assigned determines whether alterations are to be 
stored in memory location 4 or the memory location specified in 
the address switches. If the value assigned is four, alterations 
are stored in location 4; if zero, in the location specified by the 
memo ry address switches. 

Note that all labels used by the Load Routine begin with the characters "L?". 

The read area for the Load Routine is 80 bytes long and does not have to be contiguous 
with the Load Routine, but each must begin on a halfword boundary. The coding for 
the Load Routine is approximately 275 bytes long in the case of routine LD and 
360 bytes long in the case of routine LDCC. 

The Load Routine is coded relative to the labels L? AR and L?PG, Thus, once these two 
labels are defined by EQU cards, the location at which the Load Routine and its read 
area reside in memory is fixed. In setting up the Linker input deck the user must be 
certain that the Linker does not allocate to any other part of the phase in which the 
Load Routine appears the memory that has been allocated to the Load Routine by the 
L? AR and L?PG EQU cards. 

When the Load Routine is linked to a program, it must appear as the first element in 
the input deck for the first phase of the program being linked. To produce a self-contained 
loader that wi 11 load the object program that follows it, add an END card with an operand 
of L?PG to the Load Routine deck and link the loader separately. 

For routine LDCC, L? AR must be set equal to 160 or more. 

C 3. LOADING ADDITION AL PROGRAMS 

If the Load Routine is in memory, it may be used to load another program by branching 
to the initial location of the Lo ad Rou tine (rep resen ted by the tag L? P G). The program 

to be loaded must not overlay the Load Routine or its read area. The first card 
loaded will be the card at the wait station at the time L?PG is branched to. 

A terminating program may also initiate the loading of a successor program if the suc­
cessor contains a load routine of its own. The program must read the first card (boot­
strap card) of the successor into a location in memory, set the address of that location 
into register 15, and transfer to that address plus 26. The address chosen for the boot­
strap card must not overlap either the load routine of the successor program or the 
read area of the Load Routine. The bootstrap card must be read in in compressed code 
and must not be translated. This facility is possible only if the online card reader is 
being used to load programs. 

2 
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C 4. LOAD ROUTINE STOPS 

DISPLAY 

4300 

61ss (LD) 
65CE (LDCC) 

61ss (LD) 
(Reader 
abnormal 
li ght on) 

6504 

650C 

MEANING 

Card Coun t erro r 

Hole count erro r: 

sum of the bytes 
read from columns 
8-72 does not agree 
with the hole count 
byte column 7 (ss 
has no meaning). 

Card Read Error 
(ss is the status 
byte) 

Card Con troller 
error 

Card Controller 
error while trying 
to execute a TR & 
RD PRIor TR PRI 
function 
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ACTION 

Press START to begin execution 
of program just loaded. 

Press START to ignore the 
card and continue loading. 

Press READER, CLEAR. 
Refeed the error card (if any). 
Press START to continue 
readin~. 

PAGE: 

Nonrecoverable, Less than 10 cards 
have been read. Start over. 

Recoverable in some cases. Cause of 
error may be determined by the display 
lights on the Card Controller. Check the 
masks and follow the error recovery pro­
cedure as outlined under STOP 1 of the 
Card Con troller IOCS operating ins truc­
tions; however, the sense byte display 
(STOP 2) cannot be made a vaila ble in 
the LOADER. 

The 61ss displays are applicable to the LD Load Rou tine only, 

In the case of a card read error, the error is at the top of the output stacker and is 
present unless the error is misfed, not ready, offline, hORper empty, or stacker full. 

C 5. DESCRIPTION OF OPERA TION 

The Card Load Routine consists of four parts: Boot, Reader, Clearing, and Loader 

C 5.1. Boots trap Section 

The Bootstrap section is the first card in the Load Routine and is read into privileged 
memory (0-79) by a console operation. The Bootstrap section is a card reader routine 
that reads the next card in the input hopper into L? AR and exits to the first instruction 
(at L?AR+I0) on the card read. The first instruction at.L?AR+I0 stores the remainder 
of the card into L?PG. The instruction that follows transfers control back to the Boot­
s trap section. This cycle of readin g and storing of cards contin ues un til the Reader 
and. Clearing sections are stored in L?PG. The last card of the Clearing section read 
into L? AR sets all alteration switches as determined by the value in L? AM, sets 
further opera tions under processor P SC, and transfers control to the Clearin g section 
coding in the L?PG area. 

3 
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The Clearing section clears memory specified to the specified character except for 
the privileged area and the L?PG area. Control is then transferred to the Reader 
section in the L?PG area to read in the Loader section, 

C 5.3. Reader Section 

The Reader section reads the next card in the input hopper into L? AR and exits to the 
first instruction on the card which stores the remainder of the card into L?PG above 
the Reader section. The second instruction on the card transfers control back to the 
Reader section in L?PG to read the next card. The cycle continues until all the cards 
making up the Loader Section are read and transferred into L?PG. The last card on the 
Loader section read in to L? AR changes the transfer-control address in the Reader 
section from L? AR+10 to the Loader section. Control is then transferred to the Loader 
section. 

C 5.4. Loader Section 

This section remains in the L?PG area with the Reader section during the loading 
process. The Reader section brings in the program cards. The Loader section checks 

the hole count and the card count, loads the program from the Text (Q) cards, and on 
detection of a type Y (END) card, determines the start address, places the start 
address in register 13, and transfers control to it. The Loader section loads the 
I/O PSC with the first four bytes of data (columns 11-14) of any type Q (Text) card 
with a load address of 160 

C6. PROGRAMMING CONSIDERATIONS 

In situations where memory is at a premium, it is possible to use the problem program 
I/O areas to store the Loader and then overlay the Loader with input or output data. 
This can be accomplished by the following example: 

• Cod ing 

LABEL 

L?AR 

L?PG 

L?HI 

L?LO 

L?CH 
L?AM 

OPERATION 

CTL 
PHASE 

EQU 

EQU 

EQU 

EQU 

EQU 
EQU 

• LD or LDCC object code deck 

OPERANDS COMMENTS 

2,8191,8191 
UNI,256,A Program UNI will start at location 

256 abso I uteo 

160 80 byte read- in area begins at 
location 160. 

240 Loader will be loaded starting at 
location 240. 

8191 

160 Locations 160-8191 will be cleared 
to zero before loading loader. 

0 
4 All alterations will be stored in 

location 4. 

• Problem program starting with DS statements for I/O areas and working areas. 

• Other elements 

• END card 

4 
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In the above example, the problemprogram must have the DS statements for I/O 
areas and working areas as the first lines of coding. The total memory requirements 
of all DS statements must be greater than 275 bytes when using the card reader loader, 
or 360 bytes when using the 1001 Card Controller loader. If the total of the DS state­
ments is less than this, the starting address in the PHASE card must be adjusted to 
make up the difference so that the loader will not be overlayed before loading has 
been completed. 

Text cards are not punched for DS statements; therefore, nothing is loaded into these 
memory locations at load time. Thus, if this approach is used, the problem program must 
clear the output areas before using them, as they may contain parts of the Loader routine. 
It should be noted that the loader is then destroyed and must be loaded again for any 
subsequent programs. 

The example above also can be used for crea tin g a frees tandin g loader, except tha t 
no problem program or other elemen ts will follow the loader deck. Still required is a 

PHASE card, in which any fictitious parameters may be used. 

C7. LOADING FROM CARD READER. 

1. Place program deck in hopper. 

2. Press READER CLEAR, READER FEED. 

3. Set DATA ENTRY switches to 0000 0001. 

4. Press general CLEAR. 

S. Set LOAD. 

6. Press START. 

7. Reset LOAD. 

8. Press START. 

CS. 1001 LOADER LOADING PROCEDURE 

1. Remove all cards from the PRI hopper of the Card Controller by pressing UNLOAD 
PRI three times. 

2. Place program deck in PRI hopper. 

3. Set the ALT 1 switch on. 

4. Press the CLEAR, LOAD PRI, CLEAR, START, RUN, switches on the Card 
Controller. 

S. Set the AL T 1 switch off. 

6. Enter the device address in the DATA ENTRY switches of the 9200/9300. 
(Example: The Card Controller is on channel 7; therefore, enter BS in DATA 
ENTRY switches. BS = 10111000) f -Lchannel 7 

must always be 1 
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7. Press the PROC CLEAR, CHANNEL CLEAR switches on the 9200/9300. 

8. Press the LOAD switch on the 9200/9300. 

9. Press the START switch on the 9200/9300. 

10. Reset the LOAD switch on the 9200/9300. 

11. Press the START switch on the 9200/9300. 
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APPENDIX D. EXEC I 

Dl. GENERAL 

EXEC I is designed for UN IV AC 9200/9300 Card System only and takes the form of a 
relocatable element which must be included in the worker program at Linker time. The 
primary functions of EXEC I are to monitor interrupts, handle messages to and from 
the operator, and provide restart communication. 

D 2. MACRO INSTRUCTIONS 

EXEC I prov ides the following macro instructions: 

D2.1. Message Macro (MSG) 

The message macro has the format given below: 

OPERATION OPERAND 

MSG Message,REPLY 

The REPLY parameter is optional. Message may be any acceptable two-byte hexadeci­
mal expression of the form X'nnnn'. 

This macro generates the following code: 

OPERATION 

SRC 

DC 

DC 

DC 

OPERAND 

0,8 

Y(message) 

CL1'x' 

X'O' 

where message is the two-byte hexadecimal display which appears in the HPR instruc­
tion. It takes the form of an assembler language expression. 

x == A, if the parameter REPLY appears; x = a blank (EBCDIC code 01000000), 
if it does not. 

The one-byte reply, keyed in by the operator into location 4, appears in the last byte 
of the calling sequence. 

1 
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EXEC I responds to this macro by doing a BAL, using register 15, to its own display 
subroutine. It moves the message from the calling sequ~nce of the SRC instruction 
to the calling sequence of the BAL instruction before executing the BAL instruction. 
The display subroutine sets location 4 to binary zero and displays the message by 
means of an HPR instruction. When the START switch is depressed, the display sub­
routine returns control through register 15. EXEC I then moves the contents of location 
4 to the reply byte of the calling sequence and returns control to the problem program. 

For example, if the user codes the following macro instruction, 

DSPL MSG X'FFF', REPLY 

the Assem bIer treats this macro instruction the same as the following source code: 

DSPL SRC 
DC 

0,8 
Y(X'FFF') 

DC CL1 'A' 
DC X'O' 

When the object code produced from this source code is executed, the computer stops 
with a display of 000111111111111. The operator may then answer this display using 
the DATA ENTRY and ALTER switches. When the START switch is subsequently 
depressed, control- is returned to the user's coding at the instruction located at 
DSPL + 8. The byte inserted into the computer by the operator through the DATA 
ENTRY and AL TER switches is in location DSPL + 7. If the operator did not intro­
duce any data through the DATA ENTRY and AL TER switches, then on return of 
control to the problem program, the byte in location DSPL + 7 contains binary zeros. 

The MSG macro instruction is not handled by the Preassem bly Macro Pass, but is 
processed by the Assembler itself. 

D2.2. Restart Macro 

The restart macro has the following format: 

OPERATION OPERAND 

RSTRT Restart-name 

The restart-name is the label ofa user-coded routine which is designed to handle a 
restart opera tion. 

This i'hacro generates the following code: 

OPERATION OPERAND 

SRC 0,0 

DC Y(Restart-name) 

2 
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In response to this macro instruction, EXEC I stores the address of the restart-name. 
Restart is accomplished by a general clear followed by depression of the START 
switch. This causes the instruction in memory locations 22 through 25 to be executed 
in I/O mode. EXEC I has a branch unconditional instruction in this location that allows 
it to force all alterations to be stored in memory location 4, set the processor PSC to 
the restart-name and then go to RE-ENTRY. At RE-ENTRY, EXEC I sets the device 
address byte to zero, resets (without destroying the SRC field) the I/O PSC in pre­
paration for the next interrupt, and returns to processor state. 

At the restart-name location the user must provide a restart routine. This routine must 
re-establish variable information in the program and set initial conditions for all input/ 
output rou tines. (To aid the user in accomplishing this goal, the execution of the OPEN 
macro resets the initial conditions for all 10CS routines.) The user must establish 
conventions to reposition card decks and printer paper. 

The RSTRT macro instruction is not handled by the Preassembly Macro Pass, but is 
processed by the Assembler itself. 

D 3. I/O CONTROL ROUTINE MESSAGES 

All 10CS routines operating in I/O mode may display messages through direct access 
to the display subroutine. After execution, if a reply is expected, the control routine 
itself must' examine the contents of location 4. 

The following instructions are required to execute a display: 

OPERATION 

BAL 

DC 

OPERAND 

15,E?DS 

XL2'message' 

where E ?DS is the label for the first byte of the display routine. 

message is a two-byte hexadecimal expression. 

3 
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APPENDIX E. TRANSLATION TABLES 

El.. GENERAL 

The UNIV AC 9200/9300 I/O software enables any desired internal 8-bit code to result from 
the reading of most punch configurations, to be punched into nearly any desired punch con­
figulration, and to cause printing of any character of a 63- or 48-character font. This is 
accomplished by the optional use of automatic translation in the I/O routines. Input/output 
data is translated according to specified translation tables. The programmer may use his 
own translation tables or he may use any of the standard translation tables. 

Standard translation tables are available in source code form and in object code form. The 
source code form can be assembled with another program or can be assembled by itself to 
provide a linkable element. The object code form is a relocatable element with its name 
defined by the External Definition (type H) card. Each table occupies 256 bytes of object 
memory. 

There are three standard translation tables; Table Read, Table Punch, and Table Print. 
Each table is used by the appropriate, associated I/O routine. 

Table Read, TBRD, converts the ~ompressed image read from Hollerith-coded input cards 
to internal EBCDIC code. 

Table Punch, TBPU, converts the internal EBCDIC code to a compressed image that pro­
duces output cards punched in Hollerith code. 

Table Print, TBPR, converts the internal EBCDIC code to a code which causes the 48-
character print bar to print the same character as would be printed if the 63-character 
print bar were used. Characters other than 0-9, A-Z, and .+&$*-/, %' ti@ are treated as 
blanks. 

1 
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