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============================================================================================~ 

g. SAVE 

h. 

alias k SAVE 

SAVE sets the "save" bit in file entry k of the tape assignment 
table, and thereby causes the file to be carried over to the next 
run. If file k has not been described as a SCRACH, INPUT, 
INEX or OUTPUT file, it causes carryover anyway. If the file 
is not in use, it causes MOUNT message and rewind-with-inter­
lock, if appropriate. 

A tape which has been "saved" must be assigned (with an ASSIGN 
card) in the succeeding job. , 

I . · ~ ) : r J ;'i . . , ,I ';', ,.,:- /:.' \ . '!J '."1 "" ,''', "'1.1; i "'" A·~ ,I <'\ ' 
. ~ ~ i J i --', ( .. ~l__ ,,' 't . 

DUMPI;:."_~ ) .. ,' ; .... :: ... ' {~:'ii;:.,'.;·l;1 ~~(l ,'- plJ.~.l/ ': 
I .... h ' ~,I. ;.!,.)~' -. q r: ,/,\. J' ' . .i! '. , 

,. ~ " -". 1-,", ~ / 

,'6/' /,-
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.... ~-k DUMP 

DUMP specifies the file entry (k) for the system dump tape. A 
dump tape must be specified for each job. It may be any output 

I tape. ; 
~, .• J"~J\ ,.'.), ?" __ ,_J'/, I, ' " 'f" I I" /' 't;l , .. .. '! ,./>;, '. 

E. OPERATIONAL CONTROL 

1. Nominal Tape Assignment 

The following tape assignments are used for DECO. These assign­
ments may not be changed if DECO is called by an R~ECO type­
in. When DECO is under control of SUCO, these assignments may 
be changed once in a DECO run by the use of a SERVO card follow­
ed by appropriate tape assignment cards. 
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File No. 
o 
1 
2 

3 
4 
5 
6 

n 

2. Console Functions 

1. Clear 
2. Rewind 
3. Load 

REVISION: 

U-3519 

Usage 
System Tape 
Basic PRESTO input 
Pr intfpuooh tape 
New System tape output 
Scratch tape 
Scratch tape 
Library tape 

Library tape 
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4. Release (Qptwnal. Press only when SUyO control is not 
uJe.s.i.~-e.d. ) :~ I, / :..: ' I" ' 1j i' 

5. Program Stop - sets all memory to SLJ ERR. Must use. 
6. Program Run 
7. Keyboard Request 

'j'ff. Type in RS~CALL~DECO~2 ~. j' 

9. Keyboard Release. (Activates DECO) 

F. SYSTEM TAPE 

A system tape is created by a DE CO run. The first block on the sys­
tern tape will be BOOT (bootstrap). BOOT will automatically call in 
EXEC, which will be next on the system tape. 

The system tape is terminated by special end-of-file sentinels; search­
ing is normally done by searching forward through the file until the de­
s ired name is found. If the des ired name is not found on the second 
pass, an error message is typed out. 
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A section of the system tape containing a job called JOBA would appear 
as: 

Symbol Block 
1. SCAT word - 3, TCD 
2. Segment of three words 

a. Transfer address of previous, program 
b. JOBA, name of this job (5 (' j 7 /.,J'l J I~ = /' 0J))/ ) .. 

3. SCAT word - 16,0120 
4. Cover register information of previous program 

Preamble Block 
1. SCA T word - signed negatively to make this block trans­

parent to BOOT 
2. Control information for SUCO, such as tape assignment 

parameters 

Information Blocks 
As many as 19 segment pairs consisting of: 
1. SCA T word - number of contiguous instructions, absolute 

location of first instruction 
2. Segment of contiguous instructions 

Perhaps Additional Symbol Blocks with Associated Information 
Blocks for Segments or Links of the Job 
Symbol Block 
1. SCAT WORD - 3, TCD 
2. Segment 

a. Transfer address of JOBA (or the last segment or link) 
b. Name of next job physically on tape 

3. SCAT word - 16, 0120 
4. Cover register information for JOBA (or the last segment 

or link) 
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ON-LINE MEMORY DUMP 

A. Purpose 

To provide an on-line memory dump on the printer useful in debugging 
programs. It can be used either through a calling sequence in a snap shot 
manner or can be called upon by typewriter input. 

B. Method 

The m.emory dump routine uses the editing routines and an interruptable 
print routine. The memory dump routine saves and stores all registers 
and the cornparison indicators at the time of entry. Internally, the memory 
durrlP routine uses all 4 arithn1etic registers and index registers 1 through 
6. It uses index register 5 as a cover register. At the end of the durnp 
routine, all registers will be restored and control will be returned to the 
location following the calling sequence that requested the dun1p or to the 
point at which the interrupt occurred if the dump was requested by the 
operator. This exit will occur even if there has been a typed-in restart 
during the course of the memory dump. (See Section C.) The memory 
dUIT1P routine is capable of producing 5 different fixed formats. These are: 
instruction, alphabetic, decimal, octal and instruction and octal together. 

C. Operating Procedure 

1. Program calling sequence 

The memory dump routine accepts a calling sequence of the form: 

SLJ 
+ 
+ 
.~ 

+ 

~MPO 

'F' 
.. FROM, N 

THRU, N 

Ii r,( I; l + ,J 

1 

where r F' represents a single letter format code in the low order 
position of the word as designated below, FROM is the starting address 
of the area to be dumped, and THRU is the ending address of the area 
to be dumped. N can be either 0 or index register 7 through 15. If 
N is not zero then the current value of the index register specified will 
be used to establish the area being printed.. If the third word in the 
calling sequence, the FROM location, carries a + sign then the contents 
of the registers at the time of entry to the routine will be printed out in 
addition to the specified area. If this..-sign ,i,s--Rega:u..ve then the registers 
will not be printed out. I ') ~ ('1 'I;~.1"\ 
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2. Typewriter Input 

The dUIT1P routine accepts a typewriter request of the forln: 

MX 11111 22222 

where M is the standard typewriter control symbol for a memory print 
out, X designates what format is to be used as described below, 11111 
designates the first location in octal and 22222 designates the last lo­
cation in octal of the Inemory area to be printed. The contents of the 
registers at the time of the request will also be printed. 

Forlnat Codes 

The following alphabetic codes will be accepted by the dUlnp: 

I 
A 

Instruction forn1at 
Alphabetic format 

8 words per line 
16 words per line 

D Decinlal 8 words per line 
o Octal 8 words per line 
B Both instruction and octal together 4 pairs per line 

A 111emory dUlnp Inay be stopped and restarted by keying in new limits on 
the typewriter. This will cause the dump to be interrupted immediately. 
The printout of the registers occurs only on the original request. Ordinar­
ily, only a nlenlory dump requested by typewriter input would be modified 
in this Inanner. 

If called for, the contents of the registers at the time of entry to the memory 
dun1p routine are printed in the following format: 

Low Equal High Indicators AR8 AR4 AR2 AR1 
Control Counter Index Registers 1-7 
Index Registers 8-15 

D. Memory Space 

The dU111P routine occupies cells 02000 through 02777 and is a permanent 
part of the executive routine. 

2 
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E. Examples 

1. 

2. 

SLJ 
+ 
+ 
+ 

.MPO 
tAt 

AREAl, 0 
AREA1+59, 0 

This calling sequence will cause the 60 menlory locations beginning 
at AREAl to be printed out in alphanumeric format, 16 locations per 
line. The contents of the registers at the tinle of the call will be 
printed out preceding the memory print out. No Index Register modi­
fication will occur. 

SLJ ·MPO 
+ rp 

t * START, ° 
+ END,O 

This calling sequence will cause the memory locations beginning at 
STAHT and ending with END to be printed out in instruction fornlat, 
8 locatjons per line. The contents of the registers will not be printed. 
No index register modification will occur. 

SLJ 
+ 
+ 
+ 

'MPO 
'D' 
DATA, 9 
DATA+7, 9 

This calling sequence will cause the nlemory locations beginning at 
mTA and ending with DATA+7 to be printed out in decimal format, 8 
locations per line. The contents of the registers at the tiule of the call 
will be printed out preceding the memory print out. The contents of 
Index Register 9 at the time of the call will be used to establish the 
starting and ending addresses. 

NOTE: In utilizing the Inemory dump routine with the ALMOST assenlbly systenl, 
a standard EQU card should be placed ahead of the ALMOST symbolic deck 
which is to be assembled. In this manner, the label for the durnp routine 
will be equated with the proper absolute address. The following label is 
then restricted from other use in the source progranl: 

MPO 
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ON-LINE EDITED MEMORY DUMP 

A. PURPOSE 

To provide an on-line memory dump on the printer in edited data 
or program format for use in debugging. 

B. METHOD 

The edited memory dump uses an interruptable printer control 
routine. The arithmetic registers, index registers, and the Low, 
Equal and Greater indicators are stored and printed on entry to 
the dump routine and are restored prior to exit. The routine uses 
the arithmetic registers and index registers 8 and 9. The routine 
is called as a procedure in the user's program, and is therefore, 
covered by the use registers assigned by the user. Care must be 
taken to ensure that the covering index register of the routine is 
neither 8 nor 9. The edited :memory dump can produce either of 
two formats: 

1. Data - which prints each word in octal, alphanumeric, and 
decimal representations. 

2. Program - which prints each word in octal, instruction word, 
indirect address control word and field select control word 
representations. The latter three representations are not 
printed if the word is not legitimate for the individual 
representation. For example, a word would not be printed 
in instruction word representation if bits 15 through 20 of 
that word contain a bit configuration equivalent to an invalid 
operation code. Similarly, a word is not printed in indirect 
address control word representation if a one bit exists in 
positions 16 through 20. A word is not printed in field select 
control word representation if that word has a one bit in 
position 25, or the contents of bits 16 through 20 and 11 
through 15 are legitimate representations of a left boundary 
and right boundary. 

C. CALLING SEQUENCE 

1. The memory dump procedure is included in the user's progranl 
by making a call to the procedure DUMP. This call must include 

1 
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one list. The value of this list expres sion is the label of 
the entry line which must precede the call to the procedure. 
Following the procedure call should be an indirectly addressed 
jump to the entry line. An example of the calling sequence is: 

PRNTMEMY + $ 

DUMP PRNTMEMY 

J *PRNTMEMY 

The label PRNTMEMY in the above examples, is assigned by the user and 
thus may have any value consistent with UTMOST label conventions. 

2. In order to cause a memory dump the user codes the following 
sequence: 

SLJ PRNTMEMY 

± 
+ 

••• 

FROM 

TO 

return from memory dump 

In the above example, the operand of the SLJ instruction is 
a label identical to label of the entry line preceding the 
procedure call. The label FROM is the label of the starting 
address of the area to be dumped. If the sign of this entry 
is + , the area dumped is printed in "program" format. If 
the sign of this entry is - , the area dumped is in "data" 
format. The label TO is the ending address of the area to 
be dumped. 

D. MEMORY SPACE 

The dump routine requires 581 words in memory, exclusive of the 
printer control routine. 

E. EXAMPLE OF OUTPUT 

An example of the output from a dump in data format followed by 
output in instruction format is shown on page 4. The first line of 
the dump printout contains the Control Counter contents in octal 
at the point at which the dump was entered, the contents of the 
arithmetic registers in octal and an indication of which (if any) of 

2 
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the low (L), equal (E), or greater (G), indicators was set. The 
second line of the printout contains the contents of the index 
registers in octal. The following two lines of the dump printout 
are in the data format. On the left is the octal address of the 
first word on the line (four words are printed on each line). 
Each word is printed in octal, alphanumeric and decimal 
representation. The next two lines contain the control counter, 
arithmetic register, index register, and indicator contents on 
entry to the program format dump. The following lines are in 
program format. On the left of each line is the addres s in octal 
of the first word printed on the line (two words are printed on 
each line). Each word is represented in octal" To the right of 
the octal representation is printed the instruction word represen­
tation (if valid) • The instruction word representation contains 
the mnelTIonic operation code, AR expression, octal operand 
address (preceded by * if position 25 of the word is a one bit), 
and the index register expres sion. To the right of the instruction 
word representation is the indirect address control word represen­
tation (if valid) containing the operand addres s (preceded by * if 
position 25 of the word is a one bit) and the index register" Follow­
ing the indirect address control word representation is the field 
select control word representation (if valid), containing the left 
boundary, right boundary, operand addres s in octal and index 
register. All expressions in each representation (with the e xcep­
tion of operand addresses), appear in the same format as norn1all.Y 
coded UTMOST expressions. The operation code J* indicates a 
conditional jump operation, such as JP, JL, or JS. Exal11ination 
of the AR expression indicates which comnland is represented. 

4-0002 

'> .) 
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TEST DATA ASSEMBLY PROCEDURES 

PURPOSE ----"--
To provide a method of creating data files of any format using 
UTMOST assembly. 

B. METHOD 

Data Files are written on tape using the Intermediate Tape 
Handling Routine. Three procedures - FILE, B L¢C K and 

PAGE: 

FINIS generate calling sequences to the output routines. Data 
words coded using UTMOST Data Word Generation (see UTMOST, 
Section II, page 18) following each call to the BL¢CK procedure 
are written as a block on the output file. 

c. USAGE 

1. To specify a file of data the procedure call 

FILE s, r 

is used. s indicates the Uniservo on which the file is to 
be written. r indicates rewind if 1, or no rewind if 0 .. 

2. To specify the contents of a block of the output file the 
procedure call BL0CK is used. Following this call are 
coded the words desired in the block:. The user must code 
the entire content of all blocks, including data descriptors, 
label flags, and sentinels if these are desired. 

3. The end of a block is indicated in the coding by the next 
procedure call BL¢CK or FILE or FINIS. 

4. To end the assembly of data files the procedure call FINIS 
is used. More than one file of data may be assembled in 
a single assembly. 

4-0003 

1 
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5. The amount of data assembled in any single program is 
restricted to that which can be represented within a 
program consisting of 12000 words of object code. 

6. An END directive should follow the FINIS procedure 
call. The label in the operand field of the END directive 
should be identical to the label in the label field of the 
first call to the FILE procedure. 

7. The procedures FILE, BL¢CK and FINIS are included 
in the source code for as sembly by selecting FILEG EN 
on the ACCO run. The intermediate tape handling 
routines are included on the DECO run. 

D. EXAMPLE 

PAGE: 

The sample coding on page 3 will generate a single file on Uniservo 4. 
Rewind is specified. The blocks are in order - a label block, a data 
block consisting of two 5-word items, and two end of file sentinel 
blocks. 

2 
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UNIVAC III FLOATING POINT PACKAGE 

FPAC 

A. PURPOSE 

To provide the user with a floating point package of arithmetic, nor rna liz ing, and 
converting routines. 

B. METHOD 

The floating point package must be used as a unit, and will be included in the sys­
tem as a packaged subroutine. A reference in UTMOST coding to one of the in­
cluded subroutines will cause the entire FPAC package to be included with the 
user's object code at DECO time. 

The following routines are included in FPAC and are available to the programmer: 

ARITHMETIC ROUTINES 

FAD 
FMP 
FDV 
DMP 
DDV 

Floating Add (or subtract) 
Floating Multiply 
Floating Divide 
Double Precision Multiply 
Double Precision Divide 

NORMALIZATION ROUTINES 

NRM Normalize 

CONVERSION ROUTINES 

FTI 
ITF 
FTD 
DTF 

Floating to Integer 
Integer to Floating 
Floating to Double Precision 
Double Precis ion to Floating 

1 
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C. DE FINITIONS 

1. Floating Point Number 

A UNIVAC III floating point number consists of a two digit exponent 
(excess fifty) followed by a ten digit mantissa. A twelve digit float­
ing point number occupies two words of UNIVAC III memory. The 
signs of both words must be the same. The decimal point of the man­
tissa lies to the left of the high order digit of the mantissa (i. e. the 
magnitude of the mantissa is less than 1. 0). Several examples of 
floating point numbers are shown below. 

+EEMMMM +MMMMMM represents a two digit exponent EE 
(excess fifty) and a ten digit mantissa 
MMMMMMMMMM 

+ 1. 0 is represented as +511000 
-0. 5 is represented as -505000 
+0. 0 is represented as +000000 

or +500000 

2. N ormaliz ed 

+000000 
-000000 
+000000 
+000000 

A floating point number is said to be normalized if the high order (left­
most) digit of the mantissa is greater than zero. A double precision 
number is said to be normalized if its high order digit is greater than 
zero. 

3. Scale Factor 

A scale factor is a two digit exponent (not excess fifty) that is associa­
ted with a double precision number. A scale factor may take on posi­
tive or negative values. A scale factor occupies one word of the 
UNIVAC III memory. Floating point numbers may be represented as 
double precision numbers with scale factors as shown below. 

-511000 -000000 
floating point 

+485000 +000000 
floating point 

-100000 -000000 
double prec is ion 

+500000 +000000 
double prec IS ion 

+000001 
scale factor 

-000002 
scale factor 

2 



REVISION: SECTION: 

UNIVAC m SUPPORT ~---~~--.- ~---.---+----"----~--

DATE: 

U-3519 
January 15, 1963 

D. FLOATING POINT PACKAGE ROUTINES, CALLING SEQUENCE, 

ENTRY CONDITIONS AND EXIT CONDITIONS 

1. ylo::tting Add (or Subtract) 

a. Purpose: 
To compute the sum of two floating point numbers. 

b. Calling~equence: 

SLJ FAD 

c. Entry Conditions: 

PAGE: 

AR8 - most significant part of the first floating point number 
AR4 .- least significant part of the first floating point number 
AR2 - most significant part of the second floating point nUlnber 
AR1 .- least significant part of the second floating point number 

d. Exit Conditions: 

AR8 - most significant part of the floating point sum 
AR4 - least significant part of the floating point sum 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, and EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. §2ecial Conditions: 

f. 

g. 

If floating point overflow occurs, + 999999 is placed in A H8 and 
AR4. AR1 is set negative. If underflow occurs, +000000 is 
placed in ARB and AR4. 

ExamEle: The addition of two floating point numbers. 

CONTENTS ARB AR4 AR2 AR1 
BEFORE +551111 +111111 +552222 +222222 
AFTER +553333 +333333 xxxxxx positive 

Timing: 270 microseconds (average) 

5-0001 - ~- ~- -
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2. Floating Multiply 

a. Purpose: 
To compute the product of two floating point numbers. 

b. Calling Sequence: 

SLJ FMP 

c. Entry Conditions: 

AR8 - most significant part of the first floating point number 
AR4 - least significant part of the first floating point number 
AR2 - most significant part of the second floating point number 
ARI - most significant part of the second floating point number 

d. Exit Conditions: 

AR8 - most significant part of the floating point product 
AR4 - least significant part of the floating point product 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, and EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. SpeCial Conditions: 

f. 

g. 

If floating point overflow occurs, ~ 999999 is placed in AR8 
and AR4. AR1 is set negative. If underflow occurs, +000000 
is placed in AR8 and AR4. 

Example: Computing the product of two floating point numbers. 

CONTENTS AR8 
BEFORE +521500 
AFTER -546000 

AR4 
+000000 
-000000 

Timing: 627 m~croseconds (average) 

AR2 
-53400 
xxxxxx 

AR1 
-000000 
positive 

5-0001 
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3. Floating Divide 

a. Purpose: 
To compute the quotient of two floating point numbers. 

b. Calling Sequence: 

SLJ FDV 

c. Entry Conditions: 

AR8 - most significant part of the dividend 
AR4 - least significant part of the dividend 
AR2 - most significant part of the divisor 
ARI - least significant part of the divisor 

d. Exit Conditions: 

AR8 - most significant part of the quotient 
AR4 - least significant part of the quotient 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, and EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If the divisor equals zero or floating point overflow occurs, 
-=!:: 999999 is placed in AR8 and AR4. ARI is set negative. If 
underflow occurs, +000000 is placed in AR8 and AR4. 

I SECTION: 

I 

I 5-0001 
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f. Example: Computing the quotient of two floating point nurnbers. 

g. 

CONTENTS 
BEFORE 
AFTER 

AR8 
-521500 
+513000 

AR4 
-000000 
+000000 

Timing: 840 microseconds (ave rage) 

AR2 
-515000 
xxxxxx 

AR1 
-000000 
positive 
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4. Double Precision Multiply 

a. Purpose: 
To compute the product of two double precision numbers. 

b. Calling Sequence: 

SLJ DMP 

c. Entry Conditions: 

AR8 - most significant part of the first double precision number 
AR4 - least significant part of the first double precision number 
AR2 - most significant part of the second double precision number 
ARI - least significant part of the second double precision number 

d. Exit Conditions: 

AR8 - most significant part of the double precision product 
AR4 - least significant part of the double precis ion product 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, and EQ INDICA TORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

None 

f. Example: Computing the product of two double precision numbers. 

CONTENTS AR8 AR4 AR2 ARI 
BEFORE +333333 +333333 +300000 +000000 
AFTER +999999 +999999 xxxxxx positive 

g. Timing: 392 microseconds (average) 

5-0001 
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5. Double Precision Divide 

a. Purpose: 
To compute the quotient of two double precision numbers. 

b. Calling Sequence: 

SLJ DDV 

NOTE: DDV is a special purpose divide routine that is used by the 
floating point mathematical function routines (Sin, etc). 
DDV should be used only if the divisor is normalized. The 
quotient produced will have an error not greater than three 
in the last digit. In most cases, the quotient will have no 
error. 

c. Entry Condit ions: 

AR8 - most significant part of the double precision dividend 
AR4 - least significant part of the double precision dividend 
AR2 - most significant part of the double precision divi sor 
AR1 - least significant part of the double precis ion divisor 

d. Exit Conditions: 

AR8 - most significant part of the double precision quotient 
AR4 - least significant part of the double precision quotient 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, and EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

If the magnitude of the dividend is greater than or equal to the 
magnitude of the divisor, it is cons idered an overflow, and 
.2:. 999999 is stored in AR8 and AR4. AR1 is set negative. If 
the most significant part of the divisor is zero, it is considered 
an overflow. 

Example: Computing the quotient of two double precision numbers. 

CONTENTS 
BEFORE 
AFTER 

AR8 
+100000 
+142857 

AR4 
+000000 
+142857 

Timing: 710 microseconds (average) 

AR2 
+700000 
XXXXx.x 

AR1 
+000000 
positive 

7 
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6. Normalize 

a. Purpose: 
To normalize a floating point number. 

b. Calling Sequence: 

SLJ NRM 

c. Entry Conditions: 

AR8 - most significant part of the unnormaliz ed floating 
point number 

AR4 - least significant part of the unnormaliz ed floating 
point number 

AR2 - xxxxxx 
ARI - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the normalized floating 
point number 

AR4 - least significant part of the normalized floating 
point number 

AR2 - xxxxxx 
ARI - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

If underflow occurs, the number + 000000 is placed in AR8 
and AR4. 

Example: Normalizing a floating point number. 

CONTENTS AR8 
BEFORE +510034 
AFTER +493498 

AR4 
+987654 
+765400 

Timing: 260 microseconds (average) 

AR2 
xxxxxx 
x:xxxxx 

ARI 
xxxxxx 

positive 

SECTION: 
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7. Floating to Integer 

a. Purpose: 
To convert a floating point number into a twelve digit integer. 

b. Calling Sequence: 

SLJ FTI 

c. Entry Condit ions: 

AR8 - most significant part of the floating point number 
AR4 - least significant part of the floating point number 
AR2 - xxxxxx 
ARI - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the integer 
AR4 - least significant part of the integer 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If the integer is greater than 12 digits, it is considered an 
overflow, and ~ 999999 is stored in AR8 and AR4. ARI is 
set negative. If underflow occurs, the number + 000000 
is placed in AR8 and AR4. 

SECTION: 

PAGE: 

f. Example: Converting a floating point number into a 12 digit integer. 

g. 

CONTENTS 
BEFORE 
AFTER 

AR8 
-551234 
-000000 

AR4 
-567890 
-012345 

Timing: 152 microseconds (average) 

AR2 
xxxxxx 
xxxxxx 

ARI 
xxxxxx 

positive 

5-0001 
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8. Integer to Floating 

a. Purpose: 
To convert a twelve digit integer into a floating point number. 

b. Calling Sequence: 

SLJ ITF 

c. Entry Conditions: 

AR8 - most significant part of the integer 
AR4 - least significant part of the integer 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the normalized floating 
point number 

AR4 - least significant part of the normalized floating 
point number 

AR2 - xxx.xxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If underflow occurs, the number + 000000 is placed in AR8. 

SECTION: 
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f. Example: Converting a 12 digit integer into a floating point number. 

g. 

CONTENTS 
BEFORE 
AFTER 

AR8 
+123123 
+621231 

AR4 
+121212 
+231212 

Timing: 242 microseconds (average) 

AR2 
xxxxxx 
xxxx:xx 

AR1 
xxxxxx 
positive 

5-0001 
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9. Floating to Double Precision 

a. Purpose: 
To convert a floating point number into a normalized double 
precision number with a two digit scale factor. The scale 
factor is not excess fifty and may take on positive or nega­
tive values. 

b. Calling Sequence: 

SLJ FTD 

c. Entry Conditions: 

AR8 - most significant part of the floating point number 
AR4 - least Significant pirt of the floating point number 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the normalized double 
precision number 

AR4 - least Significant part of the normalized double 
precision number 

AR2 - scale factor in the two low order digits 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

None 

Example: Converting a floating point number into normalized 
double preCision number with a 2 digit scale factor. 

CONTENTS AR8 
BE FORE +489876 
AFTER +987654 

AR4 
+543210 
+321000 

AR2 
xxxxxx 

-000002 

Timing: 108 microseconds (average) 

AR1 
xxxx:xx 
positive 
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10. Double Precision to Floating 

a. Purpose: 
To convert an unnormalized double precision number with a two 
digit scale factor into a floating point number. The scale factor 
is not excess-fifty and may take on positive or negative values. 

b. Calling Sequence: 

SLJ DTF 

c. Entry Conditions: 

AR8 - most significant part of the unnormalized double precision 
number 

AR4 - least significant part of the unnormalized double precision 
number 

AR2 - scale factor in the two low order digits 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the floating point number 
AR4 - least significant part of the floating point number 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If floating point overflow occurs, ~ 999999 is placed in AR8 
and AR4. ARI is set negative. If underflow occurs, 
+ 000000 is placed in AR8 and AR4. 

f. Exam2le: Converting double prectsion to floating point. 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE +000012 +345678 +000022 x.xxxxx 
AFTER +681234 +567800 x.xxxxx positive 

g. Timing: 238 microseconds (average) 

5-0001 

12 



E. 

REVISION: 

UNIVAC m SUPPORT 
DATE: 

U-3519 January 15, 1963 

STORAGE ALLOCATION AND TIMING CHART 

FOR 

UNIVAC III FLOATING POINT PACKAGE 

Average Time 

SECTION: 

PAGE: 

Routine Length In Microseconds 

FAD 59 270 
FMP 32 627* 
FDV 33 840** 
DMP 13 392 
DDV 23 710** 
NRM 7 260*** 
FTI 26 152 
ITF 15 242*** 
FTD 10 108 
DTF 14 238*** 
DDV2 38

1 
NRM2 47 

Internal 
OFLO 4 
UFLO 3 

Subroutines 

CONSTANTS AND 
ERASABLE STORAGE 74 

FPAC 398 

* Includes time for DMP 
** Includes time for DDV2 
*** Includes time for NRM2 

5-0001 
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UNIVAC III MATHEMATICAL PACKAGE 

MATHPAC 

A. PURPOSE 
To provide the user with a set of routines for computing trigono­
metric, hyperbolic, exponential, and logarithmic functions, and 
for evaluating roots and powers of numbers. 

B. METHOD 

1 

The mathematical package for the UNrv AC III consists of a set of 
routines for evaluating trigonometric, hyperbolic, exponential and 
logarithmic functions, and for finding roots and power s of numbers. 
This set of routines is called MATHPAC. In general, the routines 
in MATHPAC are independent of each other. A reference to one of 
the MATHPAC routines will cause the object code for that routine 
to be included with the user's object code at DECO time. 

Some of the MA THPAC routines are not independent and require the 
presence of other MATHPAC routines. All the MATHPAC routines 
require the UNrv AC III Floating Point Package (FP AC). If one or 
more of the MA THP AC routines is used, FPAC will automatically 
be included with the user's object code at DECO time. 

ROUTINES IN MATHPAC: 

TRIGONOMETRIC FUNCTIONS 

SIN Sine (x) 
COS - Cosine (x) 
TAN - Tangent (x) 
TNGT- Tangent (x) 
ASIN - Arcsine (x) 
ACOS- Arcosine (x) 
ATAN- Arctangent (x) 
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HYPERBOLIC FUNCTIONS 

SINH Hyperbolic-Sine (x) 
COSH - Hyperbolic-Cosine (x) 
TANH - Hyperbolic-Tangent (x) 

ROOT FUNCTIONS 

SQRT -
CBRT -

Square Root (x) 
Cube Root (x) 

EXPONENTIAL FUNCTIONS 

EXP 
TENX -

LOGARTHMIC FUNCTIONS 

LOGN - Log (x) (Base e) 
LOGT - Log (x) (Base 10) 

POWER FUNCTIONS 

XTOP - ~ 

The following routines are not independent: 

SUBROUTINE OTHER ROUTINES USED 

TNGT SIN, SQRT 
ASIS-ACOS ATAN, SQRT 
SINH EXP 
COSH EXP 
TANH EXP 
XTOP TENX, LOGT 
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C. DEFINITIONS 

1. Floating Point Number 

A UNIVAC III floating point number consists of a two digit ex­
ponent (excess fifty) followed by a ten digit mantissa. A twelve 
digit floating point number occupies two words of UNIVAC III 
memory. The signs of both words must be the same. The 
decimal point of the mantissa lies to the left of the high order 
digit of the mantissa (i. e. the magnitude of the mantissa is less 
than 1. 0). Several examples of floating point numbers are 
shown below: 

+EEMMMM +MMMMMM represents a two digit ex­
ponent E E (exce s s fifty) and a ten 
digit mantissa MMMMMMMMl\tlM 

+ 1. 0 is represented as 
-0. 5 is represented as 
+0. 0 is represented as 

or 

2. Normalized 

+511000 
-505000 
+000000 
+500000 

+000000 
-000000 
+000000 
+000000 

A floating point number is said to be normalized if the high or­
der (left-most) digit of the mantissa is greater than zero. All 
input to MATHPAC must be normalized floating point numbers. 
Unnormalized numbers will be treated as zeros. 

SECTION: 
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D. MATHEMATICAL ROUTINES, CALLING SEQUENCES, 
ENTRY CONDITIONS AND EXIT CONDITIONS 

1. Floating Sine or Cosine Routine 

a. Purpose: 

SECTION: 

5-0002 

PAGE: 

4 

To compute the value of Sine (x) or Cosine (x), where x is a 
floating point number. x must be expressed in radians. 

b. Calling Sequence: 

SLJ SIN or 
SLJ COS 

c. Entry Conditions: 

ARS - most significant part of x 
AR4 - least Significant part of x 
AR2 - xxxxxx 
ARI - xxxxxx 

d. Exit Conditions: 

ARS - most Significant part of the Sine or Cosine 
AR4 - least significant part of the Sine or Cosine 
AR2 - xxxxxx 
ARI - Pos itive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If the magnitude of x is greater than 10
10

, +000000 is 
placed in ARS and AR4, and ARI is set negative. If 
floating point underflow occurs, +000000 is placed in 
ARS and AR4. 

f. Example: Computing the value of Sine (. IS) 

CONTENTS ARS 
BEFORE + 501S00 
AFTER + 501790 

g. Length: 174 

AR4 
+ 000000 
+ 295734 

AR2 
xxxxxx 
xxxxxx 

ARI 
xx:xxxx 
positive 

h. Time: SINE requires 3540 microseconds (average) 
COSINE requires 35S0 microseconds (average) 
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2. Float ing Tangent Rout ine 

a. Purpose: 
To compute the value of Tangent (x), where x is a floating 
point number. x must be expressed in radians. 

b. Calling Sequence: 

SLJ TAN 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Cond it ions: 

AR8 - most significant part of the Tangent 
AR4 - least significant part of the Tangent 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. SpeCial Conditions: 

I 
PAGE: 

I 

If x is greater than 10
10

, +000000 is placed in AR8 and AR4, 
and AR.1 is set negative. If floating point overflow occurs, 

f. 

g. 

h. 

~ 999999 is placed in AR8 and AR4, and AR1 is set negative. 
If underflow occurs, +000000 is placed in AR8 and AR4. 

Example: Computing the value oITangent (.26) 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE + 502600 + 000000 xxxxxx xxxxxx 
AFTER + 502660 + 215417 xxxxxx positive 

Length: 169 

Time: 3780 microseconds (average) --

5 



REVISION: 

UNIVAC m SUPPORT 
DATE: 

U-3519 January 15, 1963 

3. Alternate Floating Tangent Routine 

a. Purpose: 
To compute the value of Tangent (x), where x is a floating 
point number. x must be expressed in radians. 

b. Call ing Sequence: 

SLJ TNGT 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the Tangent 
AR4 - least significant part of the Tangent 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If x is greater than 10
10

, +000000 is placed in AR8 and AR4, 
and AR1 is set negative. If floating point overflow occurs, 

f. 

g. 

h. 

~ 999999 is placed in AR8 and AR4, and AR1 is set negative. 
If underflow occurs, +000000 is placed in AR8 and AR4. 

Exam:ele: Computing the value of Tangent (.26) 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE + 502600 + 000000 xxxxxx xxxxxx 
AFTER + 502660 + 215417 xxxxxx positive 

Length: 14 + SIN + SQRT 

Time: 7500 microseconds (average) 

SECTION: 
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4. Floating Arcsine-Arcosine Routine 

a. Purpose: 
To compute the value of Arcsine (x) or Arcosine (x), where x 
is a floating point number. The Arcsine (x) will lie in the in­
terval (-PI/2, + PI/2). The Arcosine (x) will lie in the interval 
(0, PI). 

b. Calling Sequence: 

SLJ ASIN or 
SLJ ACOS 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
ARI - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the Arcsine or Arcosine 
AR4 - least significant part of the Arcsine or Arcosine 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If the magnitude of x is greater than 1. 0, +000000 is 
placed in AR8 and AR4. ARI is set negative. If float­
ing point underflow occurs, +000000 is placed in AR8 
and AR4. 

f. Example: Computing the value of Arcosine (.1986693308) 

g. 

h. 

CONTENTS AR8 
BE FORE + 501986 
AFTER + 502000 

AR4 
+ 693308 
+ 000000 

Length: 36 + ATAN + SQRT 

AR2 
xxxxxx 
xxxxx:x 

ARI 
xxxxxx 
positive 

Time: ARCSINE requires 8000 microseconds (average) 
ARCCOSINE requires 8160 microseconds (average) 

5-0002 
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5. Floating Arctangent Routine 

a. Purpose: 
To compute the value of Arctangent (x), where x is a floating 
point number. The Arctangent (x) w ill lie in the interval 
(-PI/2, + PI/2). 

b. Calling Sequence: 

SLJ ATAN 

c. Entry Condit ions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
AR1 - XX}l"XXX 

d. Exit Conditions: 

AR8 - most significant part of the Arctangent 
AR4 - least significant part of the Arctangent 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If floating point underflow occurs, +000000 is placed in 
AR8 and AR4. 

f. Example: Computing the value of Arctangent (. 353736878) 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE + 503537 + 368780 xxxxxx xxxxxx 
AFTER + 503400 + 000000 xxxxxx xxxxxx 

g. Length: 141 

h. Time: 3990 microseconds (average) 

SECTION: 
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6. Floating Hyperbolic Sine Routine 

a. Purpose: 
To compute the value of Hyperbolic-£ ine (x), where x is a 
floating point number. 

b. Calling Sequence: 

SLJ SINH 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the Hyperbolic-Sine 
AR4 - least significant part of the Hyperbolic-Sine 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If floating point overflow occurs, + 999999 is placed in AR8 
and AR4, and AR1 is set negative. If underflow occurs, 
+000000 is placed in AR8 and AR4. 

f. Exam2le: Computing the value of Hyperbolic-.Si.ne (.4) 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE + 504000 + 000000 xxxxxx xxxxxx 
AFTER + 504107 + 523255 xx:xxxx positive 

g. Length: 41 + EXP 

h. Time: 6510 microseconds (average) 

SECTION: 
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7. Floating Hyperbolic Cosine Routine 

a. Purpose: 
To compute the value of Hyperbolic-Cosine (x), where x 
is a floating point number. 

b. Calling Sequence: 

SLJ COSH 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - x:xxxxx 
AR1 - x:xxxxx 

d. Exit Conditions: 

AR8 - most significant part of the Hyperbolic Cosine 
AR4 - least significant part of the Hyperbolic Cosine 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

h. 

If floating point overflow occurs, ~ 999999 is placed in AR8 
and AR4, and AR1 is set negative. If underflow occurs, 
+000000 is placed in AR8 and AR4. 

Example: Computing the value ofHyperbolic-Cosine (.4) 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE + 504000 + 000000 xxxxxx xxxxxx 
AFTER + 511081 + 072371 x:xxxxx positive 

Length: 15 + EXP 

Time: 6470 microseconds (average) 

SECTION: 
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8. Floating Hyperbolic Tangent Routine 

a. Purpose: 
To compute the value of Hyperbolic Thngent (x), where x is 
a floating point number. 

b. Calling Sequence: 

SLJ TANH 

c. Entry Conditions: 

AR8 .- most significant part of x 
AR4 .- least significant part of x 
AR2 .- xxxxx:x: 

ARl- xxxxxx 

d. Exit Conditions: 

AR8 '- most significant part of the Hyperbolic Thngent 
AR4- least significant part of the Hyperbolic Thngent 
AR2 .- xxxxxx 
ARI .- Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

h. 

If floating point underflow occurs, +000000 is placed in 
AR8 and AR4. 

Example: Computing the value of Hyperbolic Thngent (.4) 

CONTENTS AR8 AR4 AR2 ARI 
BEFORE + 504000 + 000000 xxxxxx xxxxxx 
AFTER + 503799 + 489621 xxxxxx positive 

Length: 53 + EXP 

Time: 6260 microseconds (average) 

PAGE: 
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9. Floating Square Root Routine 

a. Purpose: 
To compute the value of the Square Root of x, where x is 
a floating point number. 

h. Calling Sequence: 

SLJ SQRT 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 

AR8 - most significant part of the Square Root 
AR4 - least significant part of the Square Root 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

If x is negative, the square root of the absolute value of 
x is computed. AR1 is set to negative. 

f. Example: Computing the Square Root of . 44 

CONTENTS AR8 AR4 AR2 ARI 
BEFORE + 504400 + 000000 xxxxxx xxx:xxx 
AFTER + 506633 + 249581 xxx.xxx positive 

g. Length: 95 

h. Time: 2160 microseconds (average) 

SECTION: 
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10. Float ing Cube Root Routine 

a. Purpose: 
To compute the value of the Cube Root of x, where x is 
a floating point number. 

b. ~alling Sequence: 

SLJ CBRT 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 

AR2 - xxxxxx 
AR 1 - xxxx:xx 

d. Exit Conditions: 

AR8 - most significant part of the Cube Root 
AR4 - least significant part of the Cube Root 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICA TORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

None 

f. Example: Computing the value of the Cube Root of .44 

CONTENTS AR8 
BE FORE +504400 
AFTER +507605 

g. Length: 96 

AR4 
+000000 
+904922 

h. Time: 2960 mkroseconds (average) 

AR2 
xxxxxx 
xxxxxx 

ARI 
xxxx:xx 

positive 

I 13 
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11. Floating eX or lOx Routine 

a. Purpose: 
To compute the value of eX or lOx, where X is a floating 
point number. 

b. Calling Sequence: 

SLJ 
SLJ 

EXP 
TENX 

X 
(for e.2 
(for 10 ) 

or 

c. Entry Conditions: 

AR8 - most significant part of X 
AR4 - least significant part of X 
AR2 - xxxxxx 
AR1 - xxxxxx 

d. Exit Conditions: 
X 

AR8 - most significant part of e 
X 

AR4 - least significant part of e 
AR2 - xxxxxx 
AR1 - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

f. 

g. 

h. 

If floating point overflow occurs, +999999 is placed in AR8 
and AR4, and AR1 is set negative. If underflow occurs, 
+000000 is placed in AR8 and AR4. 

Example: Computing the value of e· 16 

CONTENTS AR8 
BE FORE + 501600 
AFTER + 511173 

Length: 122 

AR4 
+ 000000 
+ 510871 

AR2 
xxxxxx 
xxxxxx 

ARI 
xxxxxx 
positive 

Time: 
x 

e requires 4420 microseconds (average) 

lOx requires 3780 microseconds (average) 

SECTION: 

5-0002 

PAGE: 
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a. _pu!~PO s_~ : 

b. 

c. 

d. 

f. 

g. 

h. 

To COlnpute the value of log {x) (base (-~! orL, Ii.!; ('..::) n 
pi liDt nUlul,cr. 

Call 

st.] 
SLT 

I lV; 1\~ tor l.~)g 0)ase 
L()GT' fOl [,0;:· {ha~;;e :10) 

Entrv Conditions: __ ... _..1 ..•. _ 

,\H8 - rnost significant part of x 
AHA -- least s ign..ifi('ant pari of x 
.. \ H2 -.. xxxxxx 
AH .- XXXx,xx 

Exit Cond it ions' 

or 

t\ H:'1 ... most ~;ignificant part of thv log 
j\ TU - least s igllificant part of the log 
A H.2 - xxxxx,'< 

AH 1 - Positive 
Ht, L(J, EQ INDICATORS - rnay be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTEHS - unaltered 

[f x is negative, the Lq.?; of the absolute value of x is comput ed_, 
and AR 1 is set negative. If floating point overflow occurs, -~19D9g9 
is placed in i\RH anel AH4, and AH1 is set negative. If undernov. 

oceurs~ j-OOOOOO is placed in ARB and AR,+, 

Computing the value of Log; 
1. 584073985 

e 

CONTENTS AIl8 AR4 AH2 AH] 

BEFORE 
AFTER 

Tilne: 

t 511584 + 073985 xxx xxx x.x.,:.}:...-x x 

+ 504600 + 000000 xxxxxx pos itive 

111 

Log (base e) requires 4360 microseconds (c1\'I_'r;t~~e) 

Log (hase 10) requires 3700 microseconds (average) 

\I{I(I,..: 
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13. Floating ~ Routine 

a. Purpose: 
To compute the value of ~ where x and p are both 
floating point numbers. The sign of ~ will always be 
positive. 

b. Calling Sequence: 

SLJ XTOP 

c. Entry Conditions: 

AR8 - most significant part of x 
AR4 - least significant part of x 
AR2 - most significant part of p 
AR1 - least significant part of p 

d. Exit Conditions: 

AR8 - most significant part of ~ 
AR4 - least significant part of ~ 
AR2 - xxxxxx 
ARI - Positive 
HI, LO, EQ INDICATORS - may be altered 
SENSE INDICATORS - unaltered 
INDEX REGISTERS - unaltered 

e. Special Conditions: 

SECTION: 

5-0002 

PAGE: 

16 

If x is negative, the absolute value of x is raised to the p-th 
power. If floating point overflow occurs, +999999 is placed in 
AR8 and AR4. AR1 is set negative. If underflow occurs, 
+000000 is placed in AR8 and AR4. 

f. Example: Computing the value of (.6839903787)3.2 

CONTENTS AR8 AR4 AR2 AR1 
BEFORE +506839 +903787 +513000 +000000 
AFTER +503200 +000000 xxxxxx positive 

g. Length: 8 + TENX + LOGT 

h. Time: 8150 microseconds (average) 
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EDITING ROUTINES 

A. Purpose 

To provide a means of editing input or output information on a character 
by character basis. These routines have the ability to delete or insert 
blanks and to accept octal, decimal or alphanumeric information. These 
routines do not include any binary decimal conversions. 

B. Method 

The input edit routine accepts 6 bit characters and transforms them to 
bit'?$ of 6 bits or less. The output editing routine accepts bites 
of from 1 to 6 bits and transforms them to 6 bit characters. 

The editing format codes provid.ed by the calling program as 4-bit X-S 3 
numerics act as the heart of the processing for the editing routines. The 
editing routines process information by examining these format codes on 

1 

a 4 bit bite-by-bite basis and making a corresponding interpretation of the 
next sequential input or output character. This resulting character is then 
placed in the appropriate portion of the word or words being created. The 
editing format codes are written as decimal digits using as many words as 
are required to assemble or disassemble (as the case may be) the word or 
words of information. It is possible to create multiple edited words on 
input and to edit multiple words on output through the use of repeated link­
ages to the editing routines. 

c. Memory Space 

The editing routines occupy approximately 75 words. 

D. Operating Procedures 

1. Editing Routines 

a. Input 

The input edit (IE) routine accepts alphanumeric (6 bit) char­
acters one character at a time, and contracts them to 1, 2, 3, 
4, 5, or 6 bit edited bites. Blanks may be removed anywhere 
in a word. This process is terminated by the digit tIt in an 
editing format word, usually after a complete word has been assembled. 
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For example, if the format codes consisted of all 4 t s then 6 
whole words and 1 partial word of alphanumeric information 
would be contracted to 1 edited word (see example lc in Sect­
ion F). The edit routine will automatically pick up the subse­
quent input words. 

2 

To utilize the input edit routine the arithmetic and index regis­
ters noted below should be loaded as indicated and an SLJ IE 
instruction executed. When the editing is complete the routine 
will return control with the assembled word in AR8. 

b. Output 

The output edit (OE) routine accepts 1, 2, 3, 4,5 or 6 bit bites, 
one bite at a time and expands them to 6 bit edited characters. 
Blanks may be inserted anywhere in a word. This process is 
terminated by the digit 'If in an editing format word, usually 
after a whole word has been disassembled. For example, if 
the format codes consisted of all 4' s then 1 data word would be 
expanded to 6 whole words and 1 partial word of 6 bit characters. 
(See example 2f in Section F). The edit routine will automati­
cally store each output word in consecutive locations as specif­
ied by the calling program. 

2. Calling Sequences 

The following sequences are normally used for communication with the 
editing routines: 

a. SLJ IE 

b. SLJ OE 

Edit input information. Assembled word will be 
left in AR8. 

Initial Register Settings 

ARI = first word of input information 
AR2 = :000000 
IR2 
IR4 = 

location of first input word 
starting address minus 1 of format codes 

Disassemble contents of ARI and output as con­
secutive characters. Partial word may be left 
in AR8. Use PNC (see below) to drain out these 
additional characters. 

= 
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d. SLJ PNC 
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Ini tial Register Settings 

AR1 word to be disassembled 
AR2 :000000 
AR8 = 1 (causes full word to be gathered be­

fore return) 
IR3 = location of first word of output information 
IR4 location of first format codes word minus 1 

Get next character (GNC) will place the next 
input character in bit positions 1-6 of AR4. The 
rest of AR4 will be zero. This routine will ordin­
arily be used only by the edit routines then1.sel ves. 

Put next character (PNC) will putput bits 1-6 of 
AR4 into the next consecutive output character. 
This routine may be used to drain out partially 
filled output words upon exit from the OE routine. 

Multiple word editing 

Editing of more than one word of input or output may be accomplished 
by repeated linkages to the proper routine. The index registers shown 
above will be incremented at the time of return to accept the next con­
secutive words. In the case of input the calling routine may store the 
assembled word and reenter the IE routine. In the case of output the 
next information word to be disassembled may be loaded in AR1 and the 
OE routine reentered. On output, if it is desired to add to a partially 
accumulated word in AR8, AR8 should be left intact; otherwise it should 
be drained out on a character by character basis using linkages to PN C 
(see above). 

E. Editing Codes 

Editing codes are written as decimal digits. 

Code 0 indicates the end of a format code word. The editing routine will automat­
ically continue on to the next format code word. It is not necessary to end 
a format code word with zero as in this case the routine will automatically 
recognize the end of word and continue. 
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Code 1 terminates an editing linkage. 

Code 2 is normally used for output editing only. A code 2 on output will 
cause a bit to be represented as ' - r. A code 2 on input editing should 
only be used to interpret the first bit of a word. Codes 2, 4, 5 and 6 all 
treat a ' - , as a 1 bit during input editing. 

Code 3 (space) will cause a space to be skipped on input or generated for 
output. 

Codes 4, 5 or 6 will treat the information as an octal representation of 

6-0001 

4 

the respective number of bits 1, 2 and 3. On input they will cause the infor­
mation to be converted from excess-three representation and on output into 
excess-three. 

Codes 7, 8 or 9 will cause the information to be transcribed directly with 
only a contraction or expansion in the number of bits 4, 5 and 6 as specified. 

Editing code table: 

o 
1 
2 
3 
4 
5 
6 

7 
8 
9 

end of format code word 
end of format code set 
sign 
space 
1 bit octal '. 

2 bits octal) 
3 bits octal 
4 bits (decimal) 
5 bits 

implies excess-three conversion 

6 bits (alphanumeric) 

F. Examples 

1. Input 
DATA FORMAT FORMAT CODE WORDS EDITED DATA FORMAT 

a. Alphanumeric +277777 -999999 
+710000 

b. Alphanl1..meric +279977 -9AA99 
+100000 

c. Alphanumeric +444444 1111111111111111111111111 
+444444 
+444444 
+444444 
+410000 
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2. Output 

DATA FORMAT FORMAT CODE WORDS EDITED DATA FORMAT 

a. 1 word octal 

b. 1 word decimal 

c. 1 word 
alphanumeric 

d. 1 word 
instruction 

e. 1 word mixed 
information 

f. 1 word binary 

+266666 
+66633:) 
+100000 

+327777 
+771000 

+339339 
+991000 

+324630 
+663463 
+466631 

+637335 
+373353 
+733537 
+331000 

+444444 
+444444 
+444444 
+444444 
+410000 

where in the data and edited data words 

7 indicates digits 0-7 
3 indicates digits 0-3 
1 indicates digits 0-1 
9 indicates digits 0-9 
A indicates any alphanumeric character 
S indicates space 

+-777 
+7777 
+7SSS 

+S-99 
+9999 

+SSAS 
+SAAA 

+S-17 
+S778 
+1781 
+7778 

+7898 
+8389 
+8838 
+9883 
+898S 

+AAAA 
+AAAA 
+AAAA 
+AAAA 
+AAAA 
+AAAA 
+A888 

- indicates either - or space on output and the sign bit on input 
+ indicates sign is ignored 

and the format codes in the format code words are as described in 
Section E. 2. 
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The Editing Routines in the typewriter control section of the 
executive system should not be used unless contingency inter­
rupt is prevented. In utilizing these Editing Routines with the 
ALMOST assembly system, standard EQU cards should be 
placed ahead of the ALMOST symbolic deck which is to be 
assembled. In this manner, the labels for the Editing Routines 
will be equated with proper absolute addresses. 

If the Editing Routines of the typewriter control section are 
used then the following labels are restricted from other use 
in the source program: 

IE 
OE 
GNC 
PNC 

If the Editing Routines are included in the ALMOST symbolic 
source program as a separate sub-routine, then the above 
restrictions do not apply. Instead the following labels must 
be excluded from other use in the source program: 

IE 
OE 
GNC 
PNC 
EC1 
EC2 
EC3 
GNM 
IE4 
IE2 
OE1 
OE2 

SECTION: 

6-0001 

PAGE: 
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UNIVAC III SUPPORT U-3519 

UPDATING PACKAGE A 

The attached sheets are the first addition to the SUPPORT III Manual. 

There are six routines comprising a total of 32 pages. These routines 

should be read carefully. 

BOOT 

WRITE SYSTEM TAPE 

ON-LINE MEMORY DUMP 

EDITING ROUTINES 

MOVE PROCEDURE 

FLOATING DOLLAR SIGN ROUTINE 

3-:0001 

3-0002 

4-0002 

6-0001 

6-0002 

6-0003 

These routines should be placed in the manual by their numbers and this page 

filed directly after the INDEX until a new INDEX is received. 



October 10, 1962 

UNIVAC III SUPPORT U-3519 

UPDATING PACKAGE B 

The attached sheets contain important additions to the SUPPORT III 
Manual. These routines .should be read carefully. 

INTERMEDIATE TAPE HANDLING ROUTINE 1-0004 

TAPE INPUT-oUTPUT ITEM HANDLING ROUTINE 1-0005 

These routines should be placed in the manual by their numbers and 
this page filed directly after the INDEX until a new INDEX is 
received. 

The following routines should be removed from the SUPPORT III Manual 
and destroyed. Corrected documentation for these routines can be 
found in the UTMOST Manual. 

MOVE PROCEDURE 6-0002 

FLOATING DOLLAR PROCEDURE 6-0003 



November 16, 1962 

UNIVAC III SUPPORT U-3519 

UPDATING PACKAGE C 

The attached sheets contain additions to the SUPPORT III 
Manual. 

PUNCHED PAPER TAPE READER SYMBIONT 

ON-LINE EDITED MBlviORY DUMP 

TEST DATA ASSEMBL Y PROCEDURRS 

2-0005 

4-0002 

4-0003 

These routines should be placed in the manual in sequence 
by their section numbers, and this page filed directly 
after the INDEX until a new INDEX is received. 



January 15, 1963 

UNIVAC III SUPPORT U-3519 

UPDATING PACKAGE D 

The attached sheets contain important corrections and additions to the 
SUPPORT III Manual. 

INDEX 
Re?lace entire section 

INTERMEDIATE TAPE HANDLING ROUTINE 
Replace entire section 

TAPE INPUT-OUTPUT ITEN HANDLING ROUTINE 
Replace entire section 

TAPE INPUT-OUTPUT VARIABLE SIZE ITEM HANDLING 
Add (new section) 

FLOATING POINT PACKAGE 
Add (new section) 

MATHEMATICAL PACKAGE 
Add (new section) 

3 pages 

1-0004 5 pages 

1-0005 23 pages 

1-0006 17 pages 

5-0001 1.3 pages 

5-0002 16 pages 
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SUPPORT, U-3519 

UPDATING PACKAGE E 

March 27, 1963 

The attached sheets contain major additions to the SUPPORT III 
Reference Manual, Section 3 (Utility Routines). 

INDEX 
Replace entire section 

UPCO (UPdating COntrol) 

Add (new section) 

ACCO (Assembler Compiler COntrol) 
Add (new section) 

DECO (DEsignation COntrol) 
Add (new section) 

3 pages 

3-0003 16 pages 

3-0004 18 pages 

3-0005 38 pages 

This sheet should be retained and inserted after the INDEX to serve as 

a catalogue of change. 
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TO: UNIVAC III Programmers FRO,',', (Nh",",,): R. Klose 

CA~ SONS; 

1..0CATIO~ 3. DATE: New York - Ap:--il 9, 196~~ 

DE?ARTMENT: UNIVAC Data Proce s s i n<; Ce n te r 

SUaJECT: U::.JIVAC III Information ExchangE.: 
#NY 1 

UTIviOST Rot:t i ne s 

Toe following routines are available and debugged and 
:-:-:CiY he lp you in pro·;rraIThlling in UTMOST. They are procedure s 
2nd may be called in your program thru SELECT cards at ACCO 
Lime. The ceIling sequence in your coding is indicated. 

I~cicG~cs routine is not on Symbolic library from CSC, 
b'C.t is obtainable from New York Data Processing Center. 

DATA (i.8., SELECT DATi\) *** 
22ne::ates constants in UTMOST FORMATS. 

Call is 
DATA LISTl LIS':'2 LIST3 etc. 

Where LISTn is a ~ist of 1 thru 4 expressions which will 
g2n~rate data wores, indirect address control words, etc., 
according to UT.HOST data word generation rules. 

DUMP *** 

Provides BOSS IlIon-line memory dump calling sequences 
for 0 variety of dump form~ts including BOSS III formats, any 
speci61 formats you would care to define in accordance with 
the cescription in SUPPO~T III (#4-0001) and three special 
formo.ts as below. Also takes care of repositioning paper in 
Printer. 

20.11 is 
DG~<2 F, S, E, SIR, EIR 1 

0:: 

D.::'.TADUMP S, E, SIR, EIR 1 
or 

P:{OGDUMP S, E, SIR, EIR 1 
or 

BOTHD:Jt/J.P S, E, SIR, EIR 1 

PHINTl:O IN lJ. , ..... 
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~~erc ? is forDat code or 2ddress of edit list (see 
~4-0001 of SUPPORT III), 

S, SIR are the starting address and IR (if any) 
of area to be dumr-:ed (see #4-0001 of SUPPORT III) 

E, EIR ~rG ending 0ddrQ~s and IR ts ohovc 
1 is 1 if Hegisters and Indicators are desirec~, 

blank or zero if ~ot. 
DATADUr{? cell edi.ts each word in alpha, octal 

c.~d decimal for~~t, 4 words to a line. 
PROGDUHP c::~ll eei ts each word in octal, instrL:c­

t.io:l, indirect address, 2.nd field select control Y.;0r.'1~,. 

formats, 2 words to a line. 
BOTHDUHP call edits each word in all formats of 

Dj\r::.:'ADUMP and PROGD\JMP, 1 word to a line. 

?rovi~es the editing subroutines described in SUPPO~T III, 
~~6-0001. The feasibility of using the identical coding occur~ing 
in BOSS III is nil. To do so, you would have to overlay compL­
ter absolute location 19 so that all contingency interrupts can 
be ignored while using these subroutines. Should be called in 
some convenient area of your program and then the callin~ se­
quences described in SUPPORT III can be used. 
Call is 

EDIT. 

Provides Jump Minus ",'ith consistent AR designation. 
JPS procedure. 
Call is 

Ji<S AR, M, IR 

Uses 

Provides consistent sense indicator designation and con­
venient mnemonic code. 
Call is 

In H,IR 
or 

oc 
Rn 

'0Jhere n stands for Sense Indicator 1 thru 8 
In is Ju~p if Sense Indicator n is set. 
Sn is Set Sense Indicator n 
Rn is Reset Sense Indicator n 



JPS 

., 
-.)-

~roviCes Jump if ~ot less, if not equal, if not greatc~. 

oc 
J:T2 M,IR 

or 
JNG M,IR 

Provides consistent f~ designation for Jump Positive. 
Call is 

JPS AI~.,M,IR 

?rovides consistent ~2mory addressing for LAE. 
Call is 

L~\=:O 

*** 

Provides convenient ~~emonic for generating sets of in­
structions for BRanching i~ your ?rogram. 
Call is 

AR :F'LD, ADD, FIR, AIR etc. 

hnere Bn.X :~ s 
BRL for b inc~ if less 
BRE for bra~c~ if equal 
ERG for brarcn if greater 
BRNL for br~nc~ i~ not less 
B~NE for br~nch if not equ&l 
BRNG for branch if not greater 

AR is the Arithmetic Register(s) specified. 
FLD,FIR is the adcress and IR of field to be 

t:.e sted. 
ADD,AIR is tne aa~re3S and IR to jump to if 

bra~ching condition is lliet. 

Provides BOSS III calling sequence for typeout control. 
Call is 

TIrpECUT (A) 
or 

TYPEOUT (y) 



~'"l.. is the 2c~c~:;::-e S3 of Jche start of the 1..r2 ssage 
Y is the locQtion of A. 

In addition to t~G fo::::-egoing, the following are in the 
works or almost ready: 

:.'~)\i'2 - ci proc~':,'Ji::"=:: 'i.l:.:~~;.ng a :3e'~:' 0::= closed subrc1...:":::.inc s to 
;).:~-ovi.c::...:: a wide variet~y 0:;': cc.:.lls C.o mov(::: and fill arcG:':; of .:T.cmory 
<:.:!>~I:lC ntly w~l.ere t~J.2 n·c.::cessary ~")ara.:Tleters can be provided at 
~\CCC tirrl2 or at object ti:TlC: or any combination thereof. 

IN:::::TIAL - a proc~o completely automate r:lappin<; wi~hin ~r. 

UTMOST program and provide a running check on index covera~e. 
Also 1.·/i11, V-.Then cO:'1plc~cG, ~)rovi\=~c <l v1ide variety 0.E convenic:-:t 
mEerr.c:-lics incluc..ing SALT :,w.""lemonics. F~-ovides 'Typeout and T"I.:::'"":Jt".;­
j.n COil.trol an·5 a portion of ini tial~zat.ion. 

LTRL - a r~roc, simil2.r to DAT;\, to generate Ij.tcral CO;l.­

stants, i.e., constants to appear in the constant pooJ. rather 
than at the s:)o-~ in YoL:r program w~lere t}ley are cal:eci. 

r.rYi~;-;:::;::>~ - Due to changes to uT~·:OST and the eliminat:~on of 
the:--_'..:cc: ssi ty o:..~ using i'lliS 01000C j 1"1 p:-ograms, the stc:..na.arci 
~Y'2EI~~ ~)COc no longer works. A c-LleDge to it \-Vil~ be available; 
si1:>rtly. 

SNAPSHOT and Sl.'JIPSHOT.. procs to (~;2nerate opei~ ;~'4l.d closed 
su"0routi ~_e memory C:urr.ps, re specti ve ly I o~: a snapshot nature. 
Similar to dump, but ca:l caJ_l a large number of format-area 
combinations with a single call. First the registers and indi­
cators and the address of the call are printed and then your 
specific calls. 

?rocs are planned to generate coding to edit input images 
~_nto c. series of right (or left?) justified fields of des:'rec. 
formats and, conversely, to edit a series of right (or left?) 
justiE~ed fields of various formats into an edited line i~age 
with =acility of decimal point, blank, and other character ce­
letio~ and insertion and zero suppression. 

The follo'fling routine s are as yet unavailable (SUPPORT III) 
P:3.per Tape Symbior~t #2-0005 
On-line edited I\C'2D. Dump #4-0002. 

The letter will probably be provided as a relocatable 

~jrogTc...:-:1 rc.ther than a proc as described. 



-:)-

GrcLlt C2re ShOLlc' c;xc':~-(>~~3cd in usj_ng ~30;rl:~ oi t-..li'-; 2..~)C:/JC 

~;=-occcur-cs. In pLlrt:_c ~ .. ,r, J~,:;.31 Ji'.'~L, and QBR, y..;h.~.lc loo.,:i:-1ej ~~i~<;>:...: 

typical instruction lin2s, act'l.::: i.:y genera.te tl.'''-O or I 

1 :L 
can .X':';: easily overloo~,~~_d \',.'1(';.."1 l:S~:"J.J.s· reflexive addres;::;::..r:g in ~hcir 
viein:j_ ty. 

R. KLeSS 
we 
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