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The UNISERVO 16 Magnetic Tape Unit reads and records data in phase encoded 
mode at 1600 bytes per inch. If the optional dual density feature is added, the 
nine-track units can also record data in NRZI mode at 800 bytes per inch. The 
seven-track model reads and records data in NRZI mode at a density of 800, 556, 
or 200 characters per inch, depending on the density selected. 

Physical tape speed is 120 inches per second, giving the nine-track tape unit a 
maximum transfer rate of 192,000 bytes per second in the phase encoded mode, 
or 96,000 bytes per second when the NRZI mode is used. Seven-track tape is 
recorded only in NRZI mode with a da ta trans fe r ra te of 96,000, 66,720, or 24,000 
characters per second, depending on the density selected. 

2.5.7.2. UNISERVO VI C Magnetic Tape Subsystem 

I · il%' 

I UNISERVO VI C MAGNETIC TAPE (JNIT CHARACTERISTICS 
l1:li 

TAPE SPEED 42 .7 inc hes/ second 

TAPE DIRECTION 
READING Forward or backward 
WRITING Forward 

TAPE WIDTH 0.5 inch 

TAPE LENGTH 2,400 feet (plastic) 

THICKNESS 1.5 mils 

BLOCK LENGTH Variable 

INTERBLOCK GAP 0.75 inch (7-track) 
0.6 inch (9-track) 

INTERBLOCK GAP TIME 14.1 milliseconds (non-stop) 
20.1 milliseconds (start-stop) 

REVERSAL TIME 25 milliseconds 

REWIND TIME 3 minutes (2,400 feet) 

DUAL DENSITY Optionally available 

SIMUL TANEOUS OPERATION o ptiona Ily ava i lab Ie 



The UNISERVO VI C Subsystem is a low cost magnetic tape subsystem suitable 
for use with the UNIVAC 9400 System. This subsystem consists of a synchronizer 
control unit and from two to eight magnetic tape units. The master/slave concept 
is employed in the logic of the UNISERVO VI C Subsystem. The master unit, having the 
power supply and control circuitry governs the functions of up to three slave mag-
netic tape units. However, all units are treated alike from a programming or operating 
system viewpoint. Subsystem characteristics are summarized in Table 2-4. 

The synchronizer control, one master tape unit, and one slave unit are housed in 
a single cabinet. Additional tape units must be added as needed. A second master 
unit is needed when more than four tape units are used. 

UNISERVO VI C Magnetic Tape Units are available in either nine-track or seven­
track models. The nine-track model reads and records data in eight bit EBCDIC 
code. Each frame recorded across the width of the tape contains eight data bits 
plus a parity bit. Data is recorded in NRZI mode at a density of 800 bytes per inch. 

The seven-track models read and record data in six bit BCD code. Each frame 
recorded across the width of the tape contains six data bits plus a parity bit. 
The data is automatically converted from EBCDI C to BCD during the recording 
process and conversely during reading. If this automatic translation is not desired, 
an optional data conversion feature is available to record three eight bit-bytes 

in four six-bit frames leaving the data in EBCDIC code. This feature also causes 
four six-bit frames to be read into the central processor main storage as three 
eight-bit bytes. 

Data can be read or recorded by seven-track UNISERVO VI C Magnetic Tape Units 
in NRZI mode at densities of 800, 556, or 200 characters per inch. The tape instruc­
tions, together with a manual switch on each tape unit, establish the applicable 
density. 

COMBINATION OF DATA TRANSFER PULSE RECORDING 
MODEL COMPONENTS RATE DENSITY MODE 

UNISERVO Standard 34,160 bytes 800 pp i NRZI 
VI C per second 

(9-track) 
S ta n dar d p Ius 34,160 characters 800 ppi NRZI 
7 -trac k feature per second 

UNISERVO Standard 34,160 characters 800 ppi NRZI 
VI C per second 

(7-track) 
Standard 23,740 characters 556 pp i NRZI 

per second 

Standard 8,540 characters 200 ppi NRZI 
per second 

Table 2-4. UNISERVO VI C Magnetic Tape Subsystem Characteristics 
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2.5.8. UNIVAC 8411 Direct Access Storage Subsystem 

I 
,;.-

I CHARACTERISTICS 

NUMBER OF DRIVES 1-8 

NUMBER OF DISC DRIVES PER CABINET 1 

NUMBER OF Rj W HEAD ACCESSOR MECHAN ISMS 1 

NUMBER OF Rj W HEADS PER DISC DRIVE 10 

NUMBER OF TRACKS PER DISC SURFACE 203 

NUMBER OF RECORDING SURFACES PER DISC DRIVE 10 

NUMBER OF ADDRESSABLE TRACKS PER SURFACE 200 

NUMBER OF ADDRESSABLE TRACKS PER DISC DRIVE 2,000 

MAXIMUM NUMBER OF BYTES PER TRACK 3,625 

CAPACITY (8-BIT BYTES PER DISC PACK) 7,250,000 

MINIMUM ARM POSITIONING TIME 25 mill iseconds 

AVERAGE ARM POSITIONING TIME 75 milliseconds 

MAXIMUM ARM POSITIONING TIME 135 milliseconds 

MINIMUM SEARCH LATENCY TIME o mill iseconds 

AVERAGE SEARCH LATENCY TIME 87.5 milliseconds 

MAXIMUM SEARCH LATENCY TIME 160 mill iseconds 

DISC DRIVE SPEED 2,400 rpm 

STORAGE TRANSFER RATE 156 ,000 bytes per second 
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The UNIVAC 8411 Direct Access Storage Su bsys tern is a vaila ble for use with the 
UNIVAC 9400 Data Processing System. This Subsystem can be attached to the central 
process or through an optional s elector channel. The UNIVAC 8411 Direct Access 
Storage Subsystem offers many advantages in standard data processing as well as 
in communication operation, especially in applica tions where rapid file process in g 
are more prevalent. Large capacity is combined with rapid accessibility to provide 
convenient intermediate storage. 

This subsystem allows an installation to make use of an extensive operating system 
wi thou t undue rna in storage utilization or loss of opera ting efficiency. The rapid 
access time of the UNIVAC 8411 Direct Access Storage Subsystem permits lesser 
used control se gme nts to be stored outside of rna in stora ge, and read a section at 
a time only when required. This arrangement affords efficient usage of main storage. 
When magnetic disc packs are included, the handling, access, and transfer time 
requi red for compiling or ass em bling programs and for inpu t/ ou tpu t operations can 
be reduced. The use of the disc subsystem frees the magnetic tape units for 
exc1usi ve use to mee t primary inpu t/ ou tpu t data demands. 

Th e UNIVAC 8411 Di rect Access Storage Subsystem cons is ts of one con trol uni t 
with from one to eight UNIVAC 8411 Direct Access Storage Drives. The UNIVAC 
8411 Direct Access Storage Drive(s) and control unit are contained in separate 
cabinets with each storage device connected to the control unit. 

The UNIVAC 8411 Direct Access Storage Subsystem provides the UNIVAC 9400 
System with storage for nonvolatile, variable length records to a maximum capacity 
of 7,250,000 bytes per disc pack with a total subsystem storage capacity of 
58,000,000 bytes. 

Each disc pack contains six discs with the data recorded on the ten inside surfaces. 
Ten read/write heads are mounted on a single accessor mechanism which moves the 
ten heads in unison between the periphery and the central area of the disc. The accessor 
mechanism can assume one of 203 positions across the disc surface; this simultaneous 
head movement on the ten disc surfaces creates 200 addressable data recording cyl­
inders in the disc pack, with 3 cylinders reserved for replacement tracks. Each cylinder 
contains 10 tracks numbered 0 through 9. The addressing of an individual track in the 
cylinder is by cylinder number (000-199) and by read/write head number (0-9). 
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3. PROGRAMMED SYSTEMS SUPPORT 

3.1. OPERATING SYSTEM 

The software systems support provided for the UNIVAC 9400 System has heen designed 
to meet the total computing and operating requirements of today's advanced data 
process in g problems. The da ta process in g capabilities of the sy s tern are carefu11y 
contro11ed and directed by means of comprehensive software packages which provide 
strong operating links between the UNIVAC 9400 System's power and the user's data 
processing problems. The degree of effective utilization of any computing system is 
in direct proportion to the scope and versatility of the software. In developing the 
9400 System, Univac has drawn upon many years of experience in multiprogramming, 
and comm unica tions oriented s ys terns. The res ult is a system easy to ope ra te and easy 
to use; yet it is a system which ensures user program integrity in a demanding business 
environment. 

3.1. 1. Supervisor 

The Su pervis or control progra m wi th in the ope ra tin g s ys tern of the UNIVAC 9400 
System is responsible for the administration of control commands to the computer 
s ys tern. It coordina tes a11 inpu t/ output activity and other services provided by 
components of the operating system. It schedules processing time to the many jobs 

in a multiprogramming environment, then supervises the execution of these jobs. 

The major unit of work in the 9400 System is considered a job; each job can be 
subdivided into job steps or individual programs. The Supervisor exercises a 
serial control over the job steps and at the same time applies a parallel control 
to the various jobs so that they may be execu ted concu rren tly. 

The Supervisor control program is designed in such a way that it is easy to use 
in any data processing situation, provides maximum utilization of the computer's 
facili ties, an d handles problems directly, efficiently, a nd prom ptly with the maj or 
portion of time a110tted to the user's programs. 



3.1.1.1. Multiprogramm ing 

Optimum utilization of computer time is a chieved through multiprogramming. Up to 
five problem programs may be running concurrently with other Supervisory control 
functions. 

Five program priorities are provided by the Supervisor control program, two of which 
are used by the operating system and three by problem programs. The three types 
of problem program and ass ociated priority levels follow: 

(1) Communications type programs. The highest priority level a vaila ble to the 
user is intended for time critical programs such as those involving communi­
cations processing. 

(2) Batch programs with high input/output utilization. The majority of batch type 
programs involving frequent input/output use are assigned to the second level 
of us er priority. 

(3) Batch programs with low input/output utilization. User programs which are 
primarily of the computational type with low input/output use are assigned to 
the lowest user priority level. 

The user can designate priority levels in the iob control stream by specifying 
priority levels 1, 2, or 3 accordin g to the know n requirements of the problem 
programs. 

3.1.1.2. Interval Timer and Simulated Day Clock Services 

The interval timer is a standard hardware feature on the UNIVAC 9400 Central 
Processor. A number of services in the operating system make use of the intervR 1 
timer. The Supervisor provides the following timer affiliated services. 

• Time allocation - this service is provided to distribute processing time among 
the various programs at each priority level. The length of the time intervals for 
program execution at each priority level is specified by the user at systems 
generation time. 

• Job time outs - this service is used with time allocation. Job time limits are 
user submitted in the job control stream to prevent unauthorized domination of 
the computing system by a single program. 

• Time of day - a day clock is simulated by the Supervisor and is accessible to 
the programme r. 

• Programmed timeouts - the programmer can request to be notified upon the 
expiration of an interva 1 of time specified by him. 
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3.1.1.3. Time Allocation 

The division of processing time to the jobs on a given program priority level is 
controlled through time allocation, that is, each job is given equal time on a 
cyclic basis so that all jobs on a given priority level may operate concurrently 
and share the full processing power of the computer. 

Processing time is allocated to programs in intervals ranging from one millisecond 
to four seconds. If a program does not voluntarily give up control of the central 
processor before its allocated time interval expires, an interrupt is set and the 
Supervisor control program intervenes to evaluate the utilization of the computing 
system. An accumulation of processing time used for each program is maintained 
and compared against an estimated maximum time requirement before each issuance 
of processing time. If a program exceeds its estimated maximum time requirement, 
the operator is notified to either initiate abort procedures or allocate more time. 
As an optional feature, the Supervisor can automatically initiate abort procedures. 

The length of the intervals allocated for program execution at each priority level 
are selected by the user at systems generation time; the estimated maximum time 
requirement for each program is selected by the user for that program when it is 
loaded. 

3.1.1.4. Shared Routine Coding 

Routines may be used by more than one problem program in the multiprogramming 
environmen t. Control and linka ge is a function of the Supervisor, employ ing 
two techniques. These techniques are: 

• Serially reusable routines - request for use are queued, then executed in 
sequence of job priority . 

• Re-entrant coding - allows for concurrent execution of routines by two or more 
requesting jobs. This facility is available only for the data management portions 
of the operating system. 

3.1.1.5. Operator Communication 

Facilities are provided to permit communication between the operator and Super­
visor, or problem program. All messages are printed at the operator's console and 
may be automatically time stamped by means of the operator communications func­
tions of the Supervisor. 

Supervisor messages to the operator are full text messages either stating that 
operator intervention or choice is required before processing can resume, or 
providing informa tion for inclusion in the system's chronological log. Operator 
messages to the Supervisor are either replies to previous messages issued by the 
Supervisor, or commands directing the Supervisor in its operations. The format 
and content of the reply depends upon the requirements of the Supervisor message 
being answered. 



The problem program may have two-way communications with the operator. The 
console can be treated as a peripheral device shared among problem programs. 
An operator communication interrupt routine must be provided and the address of 
this routine must be available to the Supervisor in order for the operator to direct 
an unsolicited message to the problem program. 

3.1.1.6. Transient Area Management 

Transient routines are filed in the main storage image library on the resident 
direct access device and loaded into main storage only when needed by the 
operating system or problem programs. An index is maintained in the auxiliary 
stora ge media of all trans ient rou tines stored in the library. The more frequently 
used transient routines are indexed in main storage. The transient area scheduling 
routine, a part of the resident portion of the Supervisor control program, maintains 
these indices and coordinates all activity between callin g rou tines and trans ien t 
routines. 

Transient routines are considered as logical extensions of the calling programs 
and are executed at the same priority levpl as their respective calling programs. 
All transient routines are designed to Opt rate within the space provided by one 
transien t a rea. When a transient routine exceeds the size of the trans ien t a rea, it 
loads in program overlays using the LOAD and FETCH macro instructions; there­
fore, the effective size of transient routines is virtually unlimited. 

3.1.1. 7 .. Interrupt Handling 

The decodin g and process in g of all machine interrupts are handled au toma tically 
by the interrupt handler function of the resident Supervisor and are of no concern 
to the programmer when writing a problem program. There are seven types of interrupts 
and they are processed by the interrupt handler in the order of their priority: 

• Supervisor Call (SVC) - Initiated by encountering a Supervisor Call instruction 
in the problem program. The SVC instruction is used as a means of communication 
from the problem program to the Supervisor. 

• Program Exception - this interrupt occurs under the following conditions: 

Illegal operation code 

Pri vileged operation attempted in the problem s ta te 

Limits Register check 

Low order storage check 

Binary arithmetic overflow 

Decimal arithmetic overflow 

• Interval Timer - when the interval timer is decremented to binary zeros, 
a hardware interrupt occurs and the timer continues to count through zero. 

• Selector Channell - the fourth level of interrupt and the highest associated 
with I/O operations. An interrupt occurs whenever channell requires servicing 
by the software. 
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• Selector Channel 2 - the fifth level of interrupt and second for I/O operations. 
An interrupt occurs whenever channel 2 requires servicing by the software. 

• Shared Multiplexer Subchannel - level six interrupt. An interrupt occurs whenever 
a low speed onsite peripheral device requires servicing by the software. 

• Nonshared Multiplexer Subchannel - lowest level interrupt. An interrupt occurs 
whenever a remote line terminal requires servicing by the software. 

3.1.1.8. Input/Output Control System (laCS) 

All activity between the central processor unit and its peripheral devices is con­
trolled by a group of routines known as the channel scheduler, which provides I/O 
queuing, dispatching, posting, and error detecting services. 

The programmer can communicate directly with the channel scheduler by using 
physical IOCS macro ins truction. Whenever these macros are used, the programmer 
must supply the channel command words and provide any of the logical functions 
required by the problem program such as blocking and deblocking records, checking 
for wrong length records, swapping buffer areas, and detecting and bypassing check­
point records if they are interspersed with data records. 

3.1.1. 9. Direct Access Auxiliary Storage 

The availability of direct access (disc) auxiliary storage for use by the operating 
system has increased the processing power of the UNIVAC 9400 System. The 
designers of the operating system have, at every opportunity, taken advantage 
of this feature. The two functional types of routines in the Supervisor control 
program are: 

• Resident Routines 

This category comprises those routines frequently used by the Supervisor, and 
require permanent residence in main storage. This category is referred to as the 
resident portion of the Supervisor control program. 

• Transient Rou tines 

This category comprises those routines not frequently used and which can be 
kept in direct access auxiliary storage and loaded into main storage only when 
needed. Routines in this category are designed to function in special main 
storage transient areas reserved for the operating system. When needed, a 
transient routine is located in an index of transient routines, read from the 
resident direct access auxiliary storage into a main storage transient area, 
executed as an extension of the requesting program, and, if not needed immedi­
a tely by another program, released from the transient area. Trans ien t routines 
are serially reusable and self-initializing. 



3.1.2. Data Management 

Data management is part of the software that provides a convenient and easy to use 
interface between problem programs and the hardware oriented I/O portions of the 
Supervisor. The data management facilities provide organizational benefits such 
as record blocking and de blocking, buffering, da ta validation, and label process in g. 

There are many aspects of file processing that are common although the data con­
tained in the files is vastly different. In order to exploit the similarity evident in 
so many file processing programs and utilize this similarity to a much greater degree 
than on other systems, the data management facilities consist of subprograms of 
common code that are part of the operating system. At systems generation time, the 
user selects those subprograms, or parts of subprograms that are needed to process 
the specific files. The result is a saving in storage space by having only one file 
processor program for all the files rather than several repetitive file processor pro­
grams tailored to each specific file. In order to further increase efficiency, specialized 

linkages are provided between the user's file table, generated by the DEFINE THE 
FILE macros, and the subprograms of common coding. These linkages are generated 
in sequences that are peculiar to the DEFINE THE FILE call. This eliminates 
large areas of slow interpretative code. Thus, the user has the advantage of common 
code balanced in an efficient com bina tion 0 f declarati ve and in terpreta tive code. 

The initiation and termination procedures for file processing (OPEN and CLOSE) 
are necessarily long and exacting, and involve a large amount of coding. In the 
UNIVAC 9400 System, these macros exist as system transient routines. The space 
used by the OPEN transient coding is used once and then overlaid with other 
Supervisor control coding; this coding is in turn overlaid with the CLOSE transient 
coding to term ina te the file. 

The user has several methods by which a file can be accessed in the UNIVAC 9400 
System. The method chosen is determined by the overall use of the file in the appli­
cation, the composition of the file to be processed, the time available to reach 
each record, and the device to be used as a storage medium. A discussion of the 
various access methods follow. 

3.1.2.1. Sequential Access Method 

All files whose records follow one another in a serial or physically adjacent manner 
are handled by a sequential access method. Devices that have sequential files 
include ma gnetic tapes, card readers, printers, punches, and discs. 

A file definition macro is supplied for each appropriate device. Record or block 
level handling macros are also supplied. 

3.1.2.2. Nonsequential Access Method 

N onseq uential process ing is s uita ble for direct access s tara ge devices on ly. 
Specific access methods implemented for the UNIVAC 9400 System are the::lirect 
access methoJ Cind the indexed sequc:1tiul 8.cce~~s method. File aerlaraTjnf'! m~rm<:: 

are supplied for each access method as well as a variety of processing macros 

suitable for handling the data. 
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3.1.2.2.1. Direct Access Method 

The direct access method permits a data file on a direct access storage device 
to be accessed by record where the record address is specified by the user. The 
record address is specified by means of an identification address or a key field. 
The macro calls permit records to be read, written, replaced, deleted, or inserted 
at specific addresses within the file. 

3.1.2.2.2. Indexed Sequential Access Method 

The indexed s equen tia I access method is a me thod where by the us er spec ifies 
a key field to access his records. The file is created from presorted input records 
and stored in conjunction with a hierarchy of indices. The user key is stored 
along with the direct access storage device address in an index which is sequen­
tial on the basis of the key number. The index feature enables advantage to be 
taken of the direct access properties of the hardware in tha t any record can be 
accessed by finding its location in the index and then goin g to tha t loca tion. 

3.1.3. Job Control 

Data and programs to be processed may be introduced to the UNIVAC 9400 System 
as a group of programs, each program containing its own control information. This 
approach to work s u bm is sion is defined as a job control stream. The Job control 
program in the Supervisor controls the execution of these work tasks, transition 
between programs, restarting of programs, and termination of jobs. 

As the job control streams are submitted to the UNIVAC 9400 System, they are 
stored in direct access s tora ge files for su bsequent s election and execution. The 
system operator selects jobs to be evaluated for available facilities. If facilities 
are sufficient and available, the job is selected and queued ready for processing 
time. 

Transition from the normal termination of one job control stream to another is 
automatic with messages to the operator for mounting of tapes, setting up the 
printer and performing other physical adjustments to the system. A procedure is 
a vaila ble to provide automa tic checkpoin ts for res tartin g a job. 

In addition to normal job term ina tion, job s us pension and cancella tion are a va ila ble 
through operator or program intervention. 

3.1.4. Message Control Program 

The Message control program is a generated input/output program that provides a 
logical input/output control system (IOCS) for communications processing. A problem 
program can use the Message control program to control the input/output from 
communication lines with the same ease as the input/output control for either 
tape or disc. 



In addition to the normal GET and PUT type macros, macros are provided to con­
struct a complete message control program that controls the flow of messages to 
and from a variety of commonly used remote terminals and the user processing 
program. Messages of fixed or variable length flow from the remote terminals to 
be queued in main storage. From main storage, messages are then used by the 
problem program. If direct access storage is used, the flow of messages is from 
remote terminals to direct access storage to be queued in order specified by the 
user. From direct access storage messages are then used by the problem program. 

Since the Message control program is generated by macros, the user can specify 
the communications equipment configuration and the number and size of buffer areas 
to be used in both main storage and direct access storage. Also, the user can specify 
functions such as: messa ge code translation, routing, time stamping, sequencing of 
messages, and error checking. The ability to specify modules of the Message control 
program allows the user to create a unique Message control program for a specific 
ins ta llation 's requirements. 

3.2. LANGUAGE PROCESSORS 

Language Processors are provided to allow the user of the UNIVAC 9400 System a 
great deal of flexibility in preparing programs. Programs may be written in Assembly 
language, COBOL, and FORTRAN, or through the facilities provided by the Report 
Program Generator. 

The symbolic language of the Assembler provides a simple and convenient method of 
writing programs through the use of mnemonic instruction codes, Assembler directives, 
da ta generation ins tructions, Assembly time modification ins tructions, and the powerful 
macro genera tion calls. 

The user may elect to write programs in the language provided by COBOL or FORTRAN. 
COBOL provides the user with a language for data processing problem solutions 
involving maintenance and processing of large volumes of files while FORTRAN 
provides a language for solving scientific or ma thematical problems. 

The Report Program Gene ra tor provides for the au toma tic pre para tion of accura te 
report programs. The user describes the inpu t records, the calcula tions to be per­
formed, and the output records. The Report Program Genera tor produces an object 
pro gram tha twill prepare the des ired report. 

3.2.1. Assembler 

The symbolic language of the UNIVAC 9400 Assembler is an extension of the simple 
and convenient language used in the UNIVAC 9200 and 9300 Computing Systems. It 
includes a sophisticated variety of operators which allow the fabrication of desired 
memory address fields based on information generated at assembly time. The in­
struction codes are assigned mnemonics which represent the hardware function in 
each ins truction. 
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Assembler directives provide the programmer with the ability to generate data, data 
words, values, addresses, and storage areas, and to provide him with the facilities to 
modify ass em bly control based on specific values at assembly time. A macro facility 
is provided to reduce coding errors by calling into the system precoded and pretested 
subprograms. 

Output from the assembler run consists of a complete listing of symbolic coding, 
genera ted object coding diagnos tic messages, and error indicators. A re loca ta ble 
object module is produced which is suitable for linking to other modules prior to 
loading for subsequent execution. The output object module may be produced in 
punched cards, written on tape, or recorded on the disc file. 

The s ym bolic format for writing the Ass embler ins tructions cons is ts of three bas ic 
symbolic fields; use of these fields requires conformity to simple rules in order that 
efficient translation of symbolic to object code may be performed. 

• The label field may contain a symbolic name which is used to provide an entry 
point or a label for a block of data or a block of instructions. 

• The operation field m us t contain the sym bolic machine ins truction code. 

• The operand field provides for a variety of uses which may range from simple to 
complex specifications. 

Combining names, grouping marks, arithmetic operators, logical operators, relational 
operators, and constants into operand expressions, make possible the solution of 
highly sophisticated coding problems. Operand expressions gain power by being 
able to include location counters references, and literals. 

A wide ran ge of da ta types are provided for cons tan t gene ration and stora ge definition. 
Binary, hexadec imal, decimal, and cha racte r terms may be used to spec ify a bs olu te 
values in the source code. 

3.2.2. COBOL (COmmon Business Oriented Language) 

COBOL is a programming language oriented towards the solving of data processing 
problems in business applications. The language is specified using a notation similar 
to the English language, rather than a notation which considers the technical aspects 
of a particular computing svstem. The source programs are therefore compatible among 
computer systems that accept the COBOL language. Each of these systems would provide 
a COBOL compiler to translate the COBOL source program into a machine oriented 
object program. The ability to advance from one generation of equipment to another 
in a logical, orderly, and rapid manner is assured through this "machine independence". 
Source programs written in COBOL consists of four major divisions as follows: 

• Identification Division - contains information which identifies the source program 
and the output of a compilation. In addition. the author. installation. etc .. may 
also be identified in this division. 



• Environment Division - specifies a standard method of expressing those aspects 
of a data processing problem that are dependent upon the physical characteristics 
of a specific computer. This division also allows the specification of the com­
piling compu ter configuration, object computer configura tion, specia 1 ha rdware 
characteristics, input/output control techniques, etc. 

• Data Division - describes the data that the object program is to accept as input, 
manipulate, create, or produce as output. This division is further divided into 
sections to facilitate the description of data which is contained in input or out­
put files, developed during the course of running the program, or which is preset 
or constant information to be used in the object program. 

• Procedure Division - describes the logical steps that must be taken in the solu­
tion of the data processing problem. The verbs that describe these steps can be 
categorized as follows: input/output, arithmetic, data manipulating, sequence 
control, and compiler directing. 

3.2.2.1. COBOL Compilers 

The UNIVAC 9400 System provides two COBOL compiler programs. The first is 
intended for tape sys tern configurations; the second, an enhanced version, is 
intended for direct access storage configurations. These compilers conform to 
specifications defined by CODASYL (COBOL Committee of the Conference on 
Data Sys tern Lan guages) publications. In addition, the features provided are in 
accordance with the proposed COBOL standards of USASI (United States of 
America Standa rds Ins ti tute). 

3.2.2.2. Tape Compiler 

The tape compiler includes those features of COBOL required by USASI level 
one elements of the following modules: Nucleus, Sequential Access, Segmentation, 
and Table Handling. In some cases features provided are above level one. 

The Nucleus module provides, in part, the follow ing language fea tures: 

- data editing capa bili ties 

- numeric literals of 18 digits in length 

- nonnumeric literals of 132 characters in length 

- use of figurative constants (ZERO, SPACE, HIGH-VALUE, LOW-VALUE, QUOTE) 

special register TALL Y 

currency sign and decimal point substitution 

redefinition of data areas 

preset values in data description 

arithmetic verbs (ADD, SUBTRACT, MUL TIPLY, DIVIDE) 

input/output verbs (ACCEPT, DISPLAY) 

data manipulation verbs (EXAMINE, MOVE) 

sequence control verbs (AL TER, EXIT, GO TO, PERFORM, IF, STOP) 

compiler directing verbs (ENTER, NOTE). 
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The Sequential Access module provides the following language features: 

- specification of sequential input/output files 

- provis ion for use of all standard I/O devices (card reader, ca rd punch, printer, 
tapes) 

- use of single or blocked record files 

- use of alternate areas for input/output buffering 

- file labelin g 

- input/output verbs (OPEN, CLOSE, READ, WRITE). 

The Segmentation module provides the following language features: 

segmentation of the object program into a fixed control segment and secondary 
segment overlays. 

The Table Handling module provides the following language features: 

- description of da ta tables 

- allows for table arrays of three dimensions 

- use of subscripting and indexing for table referencing 

- SE T verb for esta blishing reference points within tables. 

3.2.2.3. Direct Access Storage Compiler 

The direct access storage compiler includes all of the features of the tape version 
as previously described. This compiler also contains additional features of COBOL as 
required in USASI level two of Nucleus and Ta ble Handling modules, and level one 
of Random Access and Sort. 

The additional features of the Nucleus module include: 

- use of characters for arithmetic and relational operators (+, 

- use of qualification for name uniqueness when necessary 

- use of figurative constant form ALL and OR 

- nested redefinition of data areas 

- ability to RENAME data areas 

logical operators AND, OR, NOT 

a bbrevia ted forma ts in relation condition 

etc.) 

- the CORRESPONDING feature of ADD, SUBTRACT, and MOVE verbs 

- expansion of ALTER verb to allow series of specifications 

- the COMPUTE verb with rounding and size error features 

- nested statements within conditional sentences 

- expansion of PERFORM verb to allow VARYING and UNTIL options. 

The additional features of the Table Handling module include: 

- additional options of SET verb to facilitate increasing and decreasing reference 
points within a table. 



The Random Access module provides the following language features: 

- specification of sequential or random direct access storage files 

- expansion of READ and WRITE verbs to allow for INVALID KEY actions 

- SEEK verb to facilitate location of direct access storage records. 

The Sort module provides the following language features: 

- description in data division of physical structure, iden tifica tion, and record names 
of sort files 

the RELEASE verb for transferring records to the sort operation 

the RETURN verb for accessing sorted records from the sort operation 

the SORT verb for specification of sort parameters (ascending keys and/or 
descending keys and input/output procedures (either coded in COBOL by user 
or done by compiler furnished code). 

In addition to the above, both compilers (in conjunction with the operating system) 
provide features such as: 

- sequence check of source images 

- ability to combine compilation output with output from other language processors 

- compilation listings including diagnos tic informa tion 

- a bili ty to ma in tain and/or update a Ii brary of source programs on ma gnetic tape. 

3.2.3. FORTRAN 

FORTRAN is a problem oriented programming language designed primarily for per­
formin g the ma thema tical compu ta tions required for the solutions of en gineering and 
scientific problems. FORTRAN is also useful for many nonscientific data processing 
applications. 

All of the elementary mathematical operations and functions are available to the 
FORTRAN programmer. Moreover, the programmer may combine elementary sequences 
of operations into a more complex procedure, and give this procedure a name. At any 
time, the procedure may be executed merely by referencing it by name. At the time 
of reference, actual parameters may be specified which take the place of formal 
parameters used within the procedure. 

FORTRAN is problem oriented in the sense that the language is designed so that 
the user can express his solution in a way which is natural to his problem. The user 
need not consider the particular characteristics of the computer on which his program 
is executed. 

The program written in the FORTRAN language is input to another program called 
the compiler. This compiler translates the FORTRAN program into a code which is 
more nearly in a form ready to be executed by the computer. (The code must be 
altered by one more program, the linkage editor, before it is ready for execution.) 

Procedures defined outside of the FORTRAN program, and possibly written in a 
language other than FORTRAN, may be referenced by name and thereby be made 
implicitly part of the program. 
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There are actually two FORTRAN compilers for use with the 9400 System. One 
compiler, designed for the tape oriented system, includes the language as defined 
by the American Standard Basic FORTRAN. It also includes the following extensions: 

- the ability to include commentary as part of individual FORTRAN statements 

the option of deleting one or more statement labels from an arithmetic IF state­
ment 

the ability to re-edit with a new FORMAT the last logical record read from any 
device 

the use of the T format code for pointing to a particular character position in 
an input or an output record 

the use of the" quote" form of a literal, that is, a character string in apos trophes 
is a literal. 

The other compiler is designed for use with the direct access storage oriented con­
figuration of the 9400 Sys tern. This compiler includes the Ian gua ge fea tures as 
defined in the American Standard FORTRAN. In addition it includes the following 

extensions: 

- the NAMELIST statement which allows the variables to receive data to be 
specified as part of the data rather than by an input list in the program 

the IMPLICIT statement which allows the type of a variable to be specified 
implicitly by the first character of the variable's name 

the ability to specify initial data values for variables and arrays in TYPE 
statements 

- Seven dimensional arrays 

generalized subscript express ions wh ich may use any of the arithmetic opera tors 
and may include function references 

implicit typing of generic function names by the type of the function argument 

multiple entries to a subroutine of function subprogram by means of the ENTRY 
statement 

hexadecimal constants (for use in data statements) 

the Z format code for reading and w ri ting hexadecima 1 num bers 

the use of the G format code for integer, logical, and complex data 

assignment statements in which complex values may be assigned to integer 
and real variables, and in which real and integer values may be assigned to 
a complex variable 



- the PAUSE' 'text" statement, where text is a message not exceeding 255 
characters 

the specification, in a READ statement, of statements to receive control on 
encountering an error or an end-of-file condition 

"call-by-va1ue" and "call-by-name" actual a rguments in subprogram ca lIs 

the RETURN k statement is a subroutine, which returns control to the statement 
number in the calling program that is the actual argument corresponding to the 
kth marked dummy argument in the SUBROUTINE statement. 

Every statement that is acceptable to the tape oriented compiler is also acceptable 
to the direct access storage compiler. Moreover, the output from each version has 
the same form and may be input to the linkage editor. 

Both compilers and their object module outputs are executable under the UNIVAC 
9400 Operating System. 

3.2.4. Report Program Generator (RPG) 

The UNIVAC 9400 Report Program Generator provides a convenient method of 
obtaining reports and report programs with full utilization of the tape and disc 
features of the system. With upward compatibility in mind, the UNIVAC 9400 RPG 
has been designed to accept UNIVAC 9200 or 9300 RPG source programs for program 
generation and execution on the UNIVAC 9400 System. 

The RPG system provides two options in producing the object program: 

• The generated RPG object program may be punched on cards or recorded on disc 
or tape. This feature results in saving time on frequently run reports by elimin­
ating the generation phase on subsequent report runs. 

• The generated RPG object program may be executed immediately after generation 
without producing the object program in punched cards. This approach is desir­
able for single use reports. 

The object output program of the RPG run is re10catab1e and may be linked as a sub­
program to other assembled or generated programs. In addition to producing the object 
code on punched cards, the program may be stored in the library on disc or magnetic 
tape. 

The requirements for specifying a particular report run are listed on five specification 
forms. These requirements become the input parameters from which the RPG system 
generates the object program. 

• File Description - assigns names to files and specifies input and output devices 

• Input Format Specifications - identifies input files and records, defines sequence, 
data, data field format, and data locations 
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• Calculation Specifications - provides necessary information for setting and resetting 
indicators, linking to other programs, table look-up, looping, arithmetic operations, 
and definition of result fields 

• Output Format Specifications - identifies output files and records, defines which 
are to be produced on the printer, punch, tape or disc, defines constants and editing 

• File Extension Specifications - defines tables and table files, and the format of 
the entries in the tables. 

The generated object program from the RPG utilizes an on/off selector concept to 
process data from input files. If a selector is ON, a group of instructions are carried 
out. If the selector is OFF, the group of instructions are skipped. 

3.3. SERVICE AND UTILITY ROUTINES 

Service and Utility programs are provided to remove the burden from the user for 
accomplishing common functions in opera ting the UNIVAC 9400 System. Some of these 
functions include sorting data according to a specified order and merging of data to 
facilitate processing, maintaining files on magnetic tape and/or direct access storage 
and linking output modules of language processors into a single executable program. 

3.3.1. Sort and Merge 

The Sort and Merge program provides the user with a highly efficient sorting and 
merging capability over a wide range of data processing requirements. The Sort and 
Merge program sequences files containing any volume of records . 

• Scheduling 

The sorting of large files accumulated over a period of time can be expedited by 
sorting the input records in batches as they become available. The ordered subfiles 
can be held until the last batch is available. The subfiles can then be merged with 
the last batch after it has been sorted to produce a completely ordered file . 

• Facility Requirements 

The Sort program uses main storage primarily for temporary storage of data. While 
the Sort program functions in the minimum main storage configuration, it automatically 
expands the size of its workin g storage areas in larger configura tions. This expansion 
of sort work areas permits significantly faster operation of the Sort program when 
the facilities are not shared with other programs. 

The Sort program is modular in design; when more than one system of auxiliary 
storage (magnetic tape or disc) is available, the Sort program can be expanded 
to take advantage of the entire configuration. These facilities can be employed 
either as exclusive alternatives or in combination. 



• Input/Output 

Records may be delivered directly to the Sort program as output from a problem 
program without first being written on an output file. The Sort program can receive 
the records from any input file and in any format permitted by the operating 
system. The size of the records to be sorted or merged depends upon the hard­
ware facilities available, rather than the Sort and Merge program logic. The records 
may be of fixed size or they may be of variable length. Records can be delivered 
directly to a user program without first being written on an output file. Also, the 
ordered records can be written to any medium and in any format permitted by the 
operating system. 

• Keys 

The ordering of the records is based on key fields specified by the user. Any 
choice between ascending and descending sequence may be specified separately 
for each key field. Key field types include: 

- alphanumeric 

- unsigned binary 

- signed zoned decimal 

- signed packed decimal 

- signed binary 

Should be desired ordering criterion be such that it cannot be defined by the 
specification of key fields, the user may elect to supply his own code to determine 
which of any given pair of records is to appear first in the final ordered sequence. 

• Execution of Own Code 

The Sort and Merge program can transfer control to user supplied code when 
equality of specified key fields is detected. Thus, the user may consolidate 
the contents of like records to reduce the overall quantity of data to be pro­
cessed. 

• Parameter Specifica tion 

The Sort and Merge is a fixed program which reacts to parameters at run time. 

However, the parameter elements, may be generated by the Assembler and filed 
in the library for repeated use. 

• Restart 

A convenient restart procedure is available to reproduce, if necessary, any ordered 
subfile. Merging may be scheduled separately from the initial stages of sorting. 

3.3.2. Library Services 

The libraries are files usually described to the system at systems generation 
according to individual ins tallation parameters. Any number of Ii braries may exis t 
as long as the established formats are observed. A system library is required and 
must be defined as such to the system. 
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Input to the language processors, such as the Assembler, FORTRAN, COBOL, etc., 
may exis t as pa rt of a Ii bra ry. The processors, in turn, output information in prescribed 
format to be entered into a library. Specification of which library is to be used is 
accomplished in the job control stream. 

UNIVAC 9400 System software includes the service routines necessary to establish, 
compress, display, and alter the contents of the libraries. The routines necessary for 
interface between the processors and the library is also provided. 

Facilities in response to control cards are provided also for the user to dump selected 
elements of the specified library onto tape or cards and to re-enter the dumped elements 
I ate r dire c t I yin tot h e f i 1 e . 

3.3.3. Linkage Editor 

The primary function of the Linkage Editor is to link object output modules (that 
is, the output of a complete processor run in a particular language) into one load 
module that is suitable for loading and execution by the Supervisor control program. 
In addition, the Linkage Editor also performs the following functions: 

• searches the appropriate library and incorporates modules other than those in its 
primary input, either upon request or automatically 

• performs program modification by deleting, rearranging, and replacing control sections 
as directed by the Linkage Editor control statements 

• produces an overlay scheme for loading by the Supervisor control program 

• reserves s tora ge au toma tically for the comm on control sections genera ted by the 
assembler 

• logs dia gnos tic me ssa ges. 

3.3.4. Utility Programs and Program Testing Aids 

The utility programs transfer data form one peripheral unit to another, or, from one area 
of a peripheral unit to another, and, provides for manipulating (creating, changing, 
deleting) files to best suit the users requirements. The control information required 
by some of these programs are furnished as parameters by means of the job control 
stream. and. in some cases, are supplied by the problem program. 

The UNIVAC 9400 Sys tern s oftw are includes two program tes ting aids: a dynamic 
(snapshot) dump, and a terminal (postmortem) dump. The snapshot dump is used 

primarily as a program "debugging" aid. It provides (by user specification) a listing 
of register contents, control information, or the contents of any range of addresses 
in the users program. It permits the program to be continued after the specified infor­
mation is listed. The postmortem dump is used when a program is terminated through 
an error or abort condition by the Supervisor. This dump provides complete listings 
of all aspects of the user's program. In this case the program must be reloaded before 
attempting to restart. 



3.4. SOFTWARE CONFIGURATOR 

OPERATING SYSTEM BASIC TAPE 
TAPE 

BASIC DISC DISC OPERATING SYSTEM OPERATING 
OPERA TING SYSTEM SYSTEM OPERA TING SYSTEM 

Minimum Hardware 24K Bytes 32K Bytes 24K Bytes 32K Bytes 

Requirements Card ReaderCD Card Reade~ Card ReaderCD Card ReaderCD 

Printer@ Printe~ Printer@ Printer@ 

4 Tape Units 4 Tape Units 2 Discs (8411) 2 Discs (8411) 

Supervisor 

NJD Yes <V Multi programm ing No Yes@) 

Time Allocation No Yes Yes Yes 

Simulated Day Clock No Yes No Yes 

Interval Timer Services Limited services available Yes Limited services available Full capability for all 

Storage Protection® 

for one program programs 

No Yes No Yes 

Transient Area Management Li mited services ava i lable Same Yes Yes 

Automatic Buffer ing No No No Yes 

Program Check Point Yes Yes Yes Yes 

Data Management 

Sequential Access Method Yes Yes Yes Yes 

Direct Access Method Yes @ Yes® Yes Yes 
Index Sequential Access 

Yes ® Yes@) Method Yes Yes 

Job Control 

Control Stream Buffer ing Yes - tape only Yes Yes - Disc only Yes - Disc only 

Program Restart Yes Yes Yes Yes 

Message Control ProgrameD Limited services available Yes Limited services available Queued communications 
control 

Assembler Yes Yes Yes Yes 

COBOL No Yes@ No Yes@) 

FORTRAN No Yes No Yes 

Report Program Generator Yes Yes Yes Yes 

Sort/Merge Yes Yes Yes Yes 

Library Services Yes Yes Yes Yes 

Linkage Editor Yes Yes Yes Yes 

Utility Programs Yes Yes Yes Yes 

Program Testing Aids Yes Yes Yes Yes 

CD Card Reader may be standard online card reader or card reader on 9200/9300 Subsystem or 1004/1005 Subsystem. 

® Printer may be standard online printer or printer on 9200/9300 Subsystem or 1004/1005 Subsystem. 

® Tape Operating System is capable of running one main program with auxiliary data conversion routines. 

® From 1 to 5 user programs depending on user selection at Systems Generation Time - note that with basic systems, running more 
than one program at a time may not be possible due to limited main storage. 

® Memory protect hardware feature required. 

® UNIVAC 8411 Direct Access Storage Subsystem required. 

(j) Data Communications Subsystem hardware required. 

® 32K bytes required for basic COBOL - 65K bytes and disc files required for extended language features. 
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APPENDIX A. UNIVAC 9400 SYSTEM 
INSTRUCTIONS 

The following is a listing of all the UNIVAC 9400 Instructions by type, showing the mnemonic 
source code, the hexadecimal operation code and the timing in microseconds. 

RR TYPE INSTRUCTIONS 

DESCRIPTION MNEMONIC OPE RA TION TIMING IN 
CODE CODE MICROSECONDS 

Add AR lA 6.0 

AND NR 14 6,0 

Branch and Link BALR 05 6.0 

Branch on Condition BCR 07 4.2 

Branch on Count BCTR 06 7.2 

Compare CR 19 6.0 

Compare Logical CLR 15 6.0 

Exclusive OR XR 17 6.0 

Load LR 18 4.8 

Load and Test LTR 12 4.8 

OR OR 16 6.0 

Set Program Mask SPM 04 6.0 

Subtract SR IB 6.0 

Supervisor Ca II SVC OA 6.0 

RX TYPE INSTRUCTIONS 

Add A 5A 6.0 

Add H a I fw 0 r d AH 4A 6.0 

AND N 54 6.0 

Branch and Link BAL 45 4.8 

Branch on Condition BC 47 3.0 

Branch on Count BCT 46 6.0 

Compare C 59 6.0 

Compare Halfword CH 49 6.0 

Compare Logical CL 55 6.0 

Exclusive OR X 57 6.0 

Insert Character IC 43 4.2 

Load L 58 4.8 

Load Address LA 41 4.8 

Load Halfword LH 48 6.0 

OR 0 56 6.0 

Store ST 50 6.0 

Store Character STC 42 4.2 

Store Halfword STH 40 4.2 

Subtract S 5B 6.0 

Subtract Halfword SH 4B 6.0 

NOTE: In the RX instructions the timing is increased by 1.2 I1s when the index (X) field is not 

equa I to zero. 



RS TYPE INSTRUCTIONS 

DESCRIPTION MNEMONIC OPERATION 
CODE CODE 

Load Limits Register LLR 81 

Load Multiple LM 98 

Shift Left Single Logical SLL 89 

Shift Right Single Logical SRL 88 

Store Multiple STM 90 

NOTE: c equals the contents of the base register plus displacement. 

f is the number of full words. 

SI TYPE INSTRUCTIONS 

Add Immed ia te AI 

AND NI 

Compa re Logica I CLI 

Exclusive OR XI 

Halt and Proceed HPR 

Load Program Status Word LPSW 

Move MVI 

OR 01 

Set System Mask SSM 

Start 1/0 510 

Test under Mask TM 

NOTE: t yields an approximate time factor 

SSl TYPE INSTRUCTIONS 

AND NC 

Compare Logica I Character CLC 

Edit ED 

Exclusive OR XC 

Move Characters MVC 

Move N umer ic MVN 

Move Zones MVZ 

OR OC 

Translate TR 

NOTE: n is the number of result bytes 

nl is the number of bytes in operand one 

ns is the number of signs in operand two 

93 

94 

95 

97 

99 

82 

92 

96 

80 

9C 

91 

04 

05 

DE 

07 

02 

01 

03 

06 

DC 

TIMING IN 
MICROSECONDS 

6.0 

2.4 + (2.4 x f) 

10.8 + (1.2 x c) 

13.8 + (2.4 x c) 

2.4 + (2.4 x f) 

4.2 

4.2 

4.2 

4.2 

6.0 

7.2 

4.2 

4.2 

6.0 

6.0 + CU Time t 
4.2 

16.2 + (2.4 x n) 

16.2 + (2.4 x n) 

15.0 + (3.6 x n) 
+ (1.2 x ns) 

16.2 + (2.4 x n) 

16.2 + (2.4 x n) 

16.2 + (2.4 x n) 

16.2 + (2.4 x n) 

16.2 + (2.4 x n) 

15.0 + (4.8 x n1) 
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SS2 TYPE INSTRUCTIONS 

DESCRIPTION MNEMONIC 
CODE 

Add Packed Decimal AP 

Compa re Packed Dec ima I CP 

Divide Packed Decimal DP 

Move with Offset MVO 

Mu Itiply Packed Dec ima I MP 

Pack PACK 
Subtract Packed Dec ima I SP 
Unpack UNPK 
Zero and Add ZAP 

NOTE: nl is the number of bytes in operand one 

n2 is the number of bytes in operand two 

OPERATION 
CODE 

FA 

F9 

FD 

F1 

FC 

F2 
FB 
F3 
F8 

* plus 6.0 + (2.4 x nl) when the result must be recomplemented 

t yields an approximate time factor 

TIMING IN 
MICROSECONDS 

16.2 + (2.4 x n1)* 

16.2 + (2.4 x n1)* 

21.6 x (n1 - n2) 
x (3.5 + n2)t 

16.2 + (2.4 x n1) 

21.6 x (n1 - n2) 
x (2.8 + n2)t 

13.8 + (4.8 x n1) 
16.2 + (2.4 x n1)* 
16.2 + (2.4 x n1) 
16.2 + (2.4 x n1)* 



BIT 

APPENDIX B. ASCII-B AND EBCDIC 
CODE CHARTS 

The convention used for numbering the bit positions within a character differ for each 
of the codes. The conventions are: 

BIT POSITIONS 

EBCDIC o 1 234 567 

ASCII 7 6 X 5 4 3 2 1 

AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) EXTENDED TO EIGHT BITS 

BIT POSITIONS 7, 6, X, 5 

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 11 00 11 01 1110 

0000 NUL DLE 1J 0 @ P 
, 

blank 

0001 SOH DCI ! I A Q a 

0010 STX DC2 " 2 B R b 

0011 ETX DC3 11 3 C S C 

0100 EOT ~TC6p $ 4 D T d 

0101 ENQ NAK % 5 E U e 

0110 ACK SYN & 6 F V f 

POSITIONS 0111 BEL ETB I 7 G W g 

4, 3,2, I 1000 BS CAN ( 8 H X h 

1001 HT EM ) 9 I Y i 

1010 LF SUB * J Z j 

1011 VT ESC + , K [ k 

1100 FF FS , ~ L \ I 

1101 CR GS - ... M ) m 

1110 SO RS / N 1\ n 

1111 SI US / ? 0 - 0 

1111 

P 

q 

r 

5 

t 

u 

v 

w 

x 

Y 

z 

I 

I 
\ 

-
DEL 
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EXTENDED BINARY CODED DECIMAL INTERCHANGE ceDE (E BCDIC) 

o 1 2 3 o 1 2 3 012 3 012 3 

4 5 6 7 a a a a o 0 1 0 a 1 a a o 1 1 ° 456 7 
-

SYMBOL 80. COL. CD. CODE SYMBOL 80 COL. CD. CODE SYMBOL 80 COL. CD. CODE SYMBOL 80 COL. CD. CODE 

0000 NULL 12,0, 9, 8. 1 OS 11,0,9,8,1 SP No Punches -(Minus) 11 0000 

0001 12, 9, 1 SOS 0, 9, 1 12, 0, 9, 1 ;' ( Slash) 0, 1 00 ° 1 
0010 12, 9, 2 FS 0, 9, 2 12,0,9,2 11, 0, 9, 2 0010 

0011 12, 9, 3 0, 9, 3 12,0,9,3 11,0,9,3 0011 
1----- --.- ---------------r----f------f---- ----- f-----

0100 PF 12, 9, 4 BYP 0, 9, 4 12,0,9,4 11,0,9,4 0100 

0101 HT 12, 9, 5 LF 0, 9, 5 12,0,9,5 11.0.9,5 0101 

0110 LC 12, 9, 6 EOB 0, 9, 6 12, 0, 9, 6 11,0,9,6 0110 

0111 DEL 12, 9, 7 PRE 0, 9, 7 12, 0, 9, 7 11.0,9,7 0111 
'-----f---------- ----- -----1----- f------ ----1--------f------

1000 12, 9, 8 0, 9, 8 12,0,9,8 11, 0, 9. 8 1000 

1001 12,9,8,1 0, 9, 8, 1 12, 8, 1 0, 8, 1 1001 

1010 12,9,8,2 SM 0, 9, 8, 2 ¢ 12, 8. 2 \ 12. 11 1010 

1011 12,9,8.3 0, 9, 8, 3 . (Period) 12, 8. 3 , (Colllma) O. 8. 3 1011 
-.------------------------1-----------'------ t--------1----

1100 12,9,8,4 0, 9, 8, 4 12, 8, 4 01 
0 0, 8, 4 1100 

1101 12,9,8,5 0, 9, 8, 5 ( 12, 8, 5 -( U nders c.) 0, 8, 5 1101 

1110 12,9,8,6 0, 9, 8, 6 I 12, 8. 6 0, 8. 6 1110 

1111 12,9,8.7 0, 9, 8, 7 : (Vert. Bar) 12. 8, 7 7 0, 8. 7 1111 

° 001 001 1 a 101 a 1 1 1 

0000 12, 11, 9. 8, 1 12,11, 0,9,8, 1 & 12 12, 11, a 0000 

0001 11, 9, 1 9, 1 12, 11. 9, 1 12,11,0.9,1 0001 

0010 11, 9, 2 9, 2 12, 11, 9. 2 12, 11, 0,9.2 0010 

0011 11, 9, 3 9. 3 12, 11, 9, 3 12.11, 0, 9, 3 0011 
------------------------1-----------f----------------

0100 RES 11, 9, 4 PN 9, 4 12, 11,9, 4 12.11, 0, 9,4 0100 

0101 NL 11, 9, 5 RS 9, 5 12, 11, 9, 5 12, 11, 0, 9, 5 0101 

0110 BS 11, 9. 6 UC 9. 6 12,11,9,6 12, 11, 0, 9, 6 0110 

0111 IL 11, 9, 7 EOT 9, 7 12,11,9,7 12,11, O. 9.7 a III 
-----------------------1------------1-------------

1000 11, 9, 8 9, 8 12, 11,9,8 12,11, O. 9. 8 1000 

1001 11,9,8,1 9, 8, 1 11, 8. 1 8, 1 1ClOl 

1010 11,9,8.2 9, 8, 2 ! (Exclam.Pt.) 11, 8, 2 : (Colon) 8, 2 1JI0 

1011 11,9,8.3 9, 8, 3 $ 11, 8, 3 'I 8, 3 1011 tf 

----------------------- f-----------1---------------
1100 11,9,8,4 9, 8, 4 * 11, 8, 4 (<-<,1 8, 4 1100 

1101 11,9,8,5 9. 8, 5 ) 11, 8, 5 ' (Prime) 8, 5 1101 

1110 11,9,8,6 9, 8, 6 ; (Semicolon) 11, 8. 6 = (Equals) 8, 6 1110 

1111 11,9,8.7 9, 8. 7 '-"] (n at) 11, 8, 7 " (Q u ate) 8, 7 1111 

NOTE: DOUBLE AND TRIPLE LETTER SYMBOLIC CODES ARE FOR USE WITH COMMUNICATIONS DEVICES. 



EXTENDED BINARY-CODED DECIMAL INTERCHANGE CODE (EBCDIC) 

o 1 2 3 o 123 o 1 2 3 o 123 

4 5 67 1 0 a 0 1 a 1 0 1 100 1 110 4 5 6 7 

SYMBOL 80 COL. CD. CODE SYMBOL 80 COL. CD. CODE SYMBOL 80 COL. CD. CODE SYMBOL 80 COL. CD. CODE 

0000 12, 0, 8, 1 11, 0, 8, 1 PZ 12, a 0, 8, 2 0000 

0001 a 12, 0, 1 11, 0, 1 A 12, 1 11, 0, 9, 1 0001 

0010 b 12, 0, 2 s 11, 0, 2 B 12, 2 S 0, 2 0010 

0011 c 12, 0, 3 t 11, 0, 3 C 12, 3 T 0, 3 0011 
1----- I- -- ---~------1-----~------t-----r------t-----1------ 1-----

0100 d 12, (I, 4 u 11, 0, 4 0 12, 4 U 0, 4 0100 

0101 e 12, 0, 5 v 11, 0, 5 E 12, 5 V 0, 5 0101 

0110 f 12, 0, 6 w 11, 0, 6 F 12, 6 W 0, 6 0110 

0111 g 12, 0, 7 x 11, 0, 7 G 12, 7 X 0, 7 0111 
---- f---.- ----------- f-----------1-----r------1-----------1----

1000 h 12, 0, 8 y 11, 0, 8 H 12, 8 Y 0, 8 1000 

1001 i 12, 0, 9 z 11, 0, 9 I 12, 9 Z 0, 9 1001 

1010 12,0,8,2 11,0,8,2 12, 0, 9, 8, 2 11,0,9,8,2 1010 

1011 12,0,8,3 11, 0, 8, 3 12,0,9,8,3 11, 0, 9, 8, 3 1011 
t-----1--.- --------- 1-----------1---- ---------I-- ----------1-----

1100 12,0,8,4 11,0, 8, 4 12, 0, 9, 8, 4 11,0,9,8,4 1100 

1101 12, 0, 8, 5 11,0, 8, 5 12,0,9,8, 5 11,0, 9, 8, 5 1101 

1110 12, 0, 8, 6 11, 0, 8, 6 12, 0, 9, 8, 6 11,0,9,8,6 1110 

1111 12, 0, 8, 7 11,0,8,7 12,0,9,8,7 11, 0,9, 8, 7 1111 

1 ° a 1 101 1 110 1 1 1 1 1 

0000 12,11,8, 1 12,11.0,8.1 MZ 11, 0 0 0 0000 

0001 j 12,11,1 12, 1 L 0, 1 J 11, 1 1 1 0001 

0010 k 12,11,2 12,11.0,2 K 11, 2 2 2 0010 

0011 I 12, 11, 3 12,11.0,3 L 11, 3 3 3 0011 
r----- f------1---- --- - --1-----1---- --- - --1-----r------1-----1------1-----

0100 m 12, 11, 4 12, 1 L 0, 4 M 11, 4 4 4 0100 

0101 n 12, n, 5 12,11.0,5 N 11, 5 5 5 0101 

0110 0 12, 11,6 12,11. 0, 6 0 11, 6 6 6 0110 

0111 p 12, 11,7 12,11,0,7 P 11, 7 7 7 0111 
1-----1------ - 1--------f----1-------- 1-----1---- -- ---1-----1---------1-----

1000 q 12,11,8 12,11,0,8 Q 11, 8 8 8 1000 

1001 r 12, 11,9 12, 11,0,9 R 11, 9 9 9 1001 

1010 12, 11,8, 2 12, 11, 0, 8, 2 12, 11,9,8, 2 12, 11,0,9,8,2 1010 

1011 12, 11,8, 3 12, 11,0,8,3 12, 11, 9,8, 3 12, 11, 0, 9, 8, 3 1011 
f-----1------1--------1-----1-------- f-----1--- -----1-------1-------1-----

1100 12,11,8,4 12, 11. 0, 8, 4 12, 11, 9, 8, 4 12,11,0,9,8,4 1100 

1101 12, 11,8, 5 12,11, 0, 8,5 12, 11,9,8, 5 12, 11,0,9,8, 5 1101 

1110 12, 11,8, 6 12, 1 L 0, 8, 6 12, 11,9,8,6 12, 11, 0, 9, 8, 6 1110 

1111 12, 11,8,7 12, 11, 0, 8, 7 12, 11,9,8,7 12, 11,0,9,8,7 1111 
-

~ NOTE: Lower case letters are industry standard - not printable on the UNIVAC 940U Printer. 
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APPENDIX C. PRINTER 
CHARACTER SET 

MOST SIGNI FICANT BITS 

00 01 10 11 

0000 Blank & - a 

0001 A J i 1 

0010 B K S 2 

00 11 C L T 3 

0100 0 M U 4 
en 
f- 0101 E N V 5 
iii 
f- OlIO F z 0 W 6 
« 
u 0111 G P X 7 
u:: -z 1000 H Q y 8 
(!) 

v; 
f- 1001 I R Z 9 
en 
« 1010 ¢ ! \ : UJ 
-l 

1011 $ (COMMA) 
11 , 

1100 < * % @ 

1101 ( ) 
, 

- r PR IME) 

1110 + I ? -

1111 \ I ? " 

One character is printed per byte, the two most significants bits of each byte are ignored 
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