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g. SAVE
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 succeedmg job.

fie 5ot DR D N T NI R TZE I St P SN ‘i’” x
b, DUMBY; e v g b ]
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-~ addxs-k DUMP

DUMP specifies the file entry (k) for the system dump tape. A
dump tape must be spec1f1ed for each job, It may be any output
tape.

¥ _,‘4,/;; > .:n‘;‘ ,v) S ﬁ/ NV RVAP): £ B
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 RXADECO 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. Usage
0 System Tape
1 Basic PRESTO input
2 ;il Print/puneh tape
3 New System tape output
4 Scratch tape
5 Scratch tape
6 Library tape
n Library tape
2. Console Functions
B
1. Clear
2. Rewind
3. Load
4. Release (Optienal. Press only when SUCO control is not
desived.) C i il a4
5. Program Stop - sets all memory to SLJ ERR. Must use.
6. Program Run
7. Keyboard Request
8, Type in RSACALLADECOA2 - e
9. Keyboard Release. (Activates DECO)

F. SYSTEM TAPE

A system tape is created by a DECO run. The first block on the sys-
tem 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-
sired name is found. If the desired 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 oy i/ Hru: 0 20
3. SCAT word - 16,0120
4. Cover register information of previous program

Preamble Block

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

[9%]
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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 memory dump routine uses the editing routines and an interruptable
print routine, The memory dump routine saves and stores all registers
and the comparison indicators at the time of entry. Internally, the memory
dump routine uses all 4 arithmetic registers and index registers 1 through
6. It uses index register 5 as a cover register, At the end of the dump
routine, all registers will be restored and control will be returned to the
location following the calling sequence that requested the dump 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
dump 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:

«{s trEvs, de f{ -
SLJ #MPO EX S R
+ lFI 9 ‘i i J - N
+ +FROM, N ;
+ THRU, N

where '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 is-negative then the registers

will not be printed out. Hive sa o albbn 7O
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2. Typewriter Input
The dump routine accepts a typewriter request of the form:
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 memory area to be printed. The contents of the
registers at the time of the request will also be printed,

Format Codes

The following alphabetic codes will be accepted by the dump:

1 Instruction format 8 words per line
A Alphabetic format 16 words per line
D Decimal 8 words per line
O Octal 8 words per line
B Both instruction and octal together 4 pairs per line

A memory dump may 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 memory dump requested by typewriter input would be modified
in this manner,

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

Low Equal High Indicators ARS8 AR4 AR2 ARl
Control Counter Index Registers 1-7

Index Registers 8-15

D. Memory Space

The dump routine occupies cells 02000 through 02777 and is a permanent
part of the executive routine,
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E. Examples

1.

NOTE:

SLJ *MPO

+ TA!
AREA1,0
AREA1+59,0

This calling sequence will cause the 60 memory locations beginning
at AREA1 to be printed out in alphanumeric format, 16 locations per
line, The contents of the registers at the time of the call will be
printed out preceding the memory print out. No Index Register modi-
fication will occur.

SLJ $MPO

+ 't

+ 4#START, 0
+ END, 0

This calling sequence will cause the memory locations beginning at
START and ending with END to be printed out in instruction format,

8 locations per line, The contents of the registers will not be printed.
No index register modification will occur,

SLJ #M PO

+ ID!

+ DATA, 9

+ DATA+7,9

This calling sequence will cause the memory locations beginning at
DATA and ending with DATA+7 to be printed out in decimal format, 8
locations per line. The contents of the registers at the time 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,

In utilizing the memory dump routine with the ALMOST assembly system,
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 dunip routine
will be equated with the proper absolute address. The following label is
then restricted from other use in the source program:

MPO
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B.

Ce

ON-LINE EDITED MEMORY DUMP

PURPOSE

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

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.

CALLING SEQUENCE

1. The memory dump procedure is included in the user's program
by making a call to the procedure DUMP, This call must include
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one list, The value of this list expression 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

eee 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,

MEMORY_ SPACE

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

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
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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 address 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 mnemonic operation code, AR expression, octal operand
address (preceded by * if position 25 of the word is a one bit),

and the index register expression, To the right of the instruction
word representation is the indirect address control word represen-
tation (if valid) containing the operand address (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 address in octal and index
register., All expressions in each representation (with the e xcep-
tion of operand addresses), appear in the same format as normally
coded UTMOST expressions, The operation code J* indicates a
conditional jump operation, such as JP, JL, or JS., Examination
of the AR expression indicates which command is represented.
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TEST DATA ASSEMBLY PROCEDURES

A.  PURPOSE

To provide a method of creating data files of any format using
UTMOST assembly,

B. METHQOD

Data Files are written on tape using the Intermediate Tape
Handling Routine, Three procedures - FILE, BLOCK and

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 BLOCK procedure
are written as a block on the output file,

C. USAGE
1. To specify a file of data the procedure call
FILEs, 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 BLgCK 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 BLOCK 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,
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56 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, BLOCK and FINIS are included
in the source code for assembly by selecting FILEGEN

on the ACCO run, The intermediate tape handling
routines are included on the DECO run,

EXAMPLE

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,
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A.

UNIVAC III FLOATING POINT PACKAGE

PURPOSE

FPAC

To provide the user with a floating point package of arithmetic, normalizing, and

converting routines.

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 Precision to Floating
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C. DEFINITIONS

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 +000000
-0.5 is represented as -505000 -000000
+0. 0 is represented as +000000 +000000

or +500000 +000000

o

Normalized

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
zZero.

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 IIl memory. Floating point numbers may be represented as
double precision numbers with scale factors as shown below,

-511000 -000000 = -100000 -000000 +000001
floating point double precision scale factor
+485000 +000000 = +500000 +000000 -000002

floating point double precision scale factor
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FLOATING POINT PACKAGE ROUTINES, CALLING SEQUENCE,

ENTRY CONDITIONS AND EXIT CONDITIONS

1. Floating Add (or Subtract)

a. Purpose:

To compute the sum of two floating point numbers.
b. Calling Sequence:

SILJ FAD
c. Entry Conditions:

ARS8 - 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
AR1 - least significant part of the second floating point number

d. Exit Conditions:

ARS8 - most significant part of the floating point sum
AR4 - least significant part of the floating point sum
AR2Z - XXXXXX

AR1 - Positive

HI, LO, and EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

If floating point overflow occurs, + 999999 is placed in ARS8 and
AR4. AR1 is set negative. If underflow occurs, +000000 is
placed in AR8 and AR4.

f. Example: The addition of two floating point numbers.

CONTENTS ARS8 AR4 AR2 AR1
BEFORE +551111 +111111 +552222 +222222
AFTER +553333 +333333 XXXKXX positive

g. Timing: 270 microseconds (average)
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Floating Multiply

a.

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

Calling Sequence:
SILJ FMP

Entry Conditions:

ARS8 - 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
AR1 - most significant part of the second floating point number

Exit Conditions:

ARS8 - most significant part of the floating point product
AR4 - least significant part of the floating point product
AR2Z - xxxxxx

AR1 - Positive

HI, LO, and EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If floating point overflow occurs, + 999999 is placed in ARS8
and AR4. ARl is set negative. If underflow occurs, +000000
is placed in AR8 and AR4.

Example: Computing the product of two floating point numbers.

CONTENTS ARS AR4 AR2 AR1
BEFORE +521500 +000000 -53400 -000000
AFTER -546000 -000000 XXXXXX positive

Timing: 627 microseconds (average)
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Floating Divide

a.

f.

Purpose:

To compute the quotient of two floating point numbers,

Calling Sequence:

SLJ  FDV

Entry Conditions:

ARS8 - most significant part of the dividend
AR4 - least significant part of the dividend
ARZ - most significant part of the divisor
AR1 - least significant part of the divisor

Exit Conditions:

ARS8 - most significant part of the quotient
AR4 - least significant part of the quotient

ARZ - xxXxxxxX

AR1 - Positive

HI, LO, and EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If the divisor equals zero or floating point overflow occurs,
+ 999999 is placed in AR8 and AR4. ARI1 is set negative. If
underflow occurs, +000000 is placed in AR8 and AR4.

Example: Computing the quotient of two floating point numbers,

CONTENTS ARS8 AR4 AR2 AR1
BEFORE -521500 -000000 -515000 -000000
AFTER +513000 +000000 XXXXXX positive

Timing: 840 microseconds (average)
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Double Precision Multiply

a.

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

Calling Sequence:
SLJ DMP

Entry Conditions:

ARS8 - 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
AR1 - least significant part of the second double precision number

Exit Conditions:

ARS8 - most significant part of the double precision product
AR4 - least significant part of the double precision product
AR2Z - xxxxxxX

AR1 - Positive

HI, LO, and EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

None

Example: Computing the product of two double precision numbers.

CONTENTS ARS8 AR4 AR2 AR1
BEFORE +333333 +333333 +300000 +000000
AFTER +999999 +999999 XXXXXX positive

Timing: 392 microseconds (average)
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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 Conditions:

ARS8 - 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 divisor
AR1 - least significant part of the double precision divisor

d. Exit Conditions:

ARS8 - most significant part of the double precision quotient
AR4 - least significant part of the double precision quotient
AR2 - xXXXXXX

AR1 - Positive

HI, LO, and EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

If the magnitude of the dividend is greater than or equal to the
magnitude of the divisor, it is considered an overflow, and

+ 999999 is stored in ARS8 and AR4. ARl is set negative. If
the most significant part of the divisor is zero, it is considered
an overflow.

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

CONTENTS ARS8 AR4 AR2 AR1
BEFORE +100000 +000000 +700000 +000000
AFTER +142857 +142857 XXXXXX positive

g. Timing: 710 microseconds (average)
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6.

Normalize
a. Purpose:

To normalize a floating point number.

Calling Sequence:

SILJ NRM

Entry Conditions:

ARS8 - most significant part of the unnormalized floating
point number

AR4 - least significant part of the unnormalized floating
point number

AR2 - xxXxXxxx

ARl - xxxxxx

Exit Conditions:

ARS8 - most significant part of the normalized floating
point number

AR4 - least significant part of the normalized floating
point number

AR2 - xxxxxX

ARI1 - Positive

HI, L.O, EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If underflow occurs, the number + 000000 is placed in ARS8
and AR4.

Example: Normalizing a floating point number.
CONTENTS ARS8 AR4 AR2 AR1
BEFORE +510034 +987654 XXXXXX XXXXXX
AFTER +493498 +765400 XXXXXX  positive

Timing: 260 microseconds (average)
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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 Conditions:

ARS8 - most significant part of the floating point number
AR4 - least significant part of the floating point number
AR2 - XXXXXX
AR1 - XXXXXX

d. Exit Conditions:

ARS8 - most significant part of the integer
AR4 - least significant part of the integer
ARZ - xxxxxxX

AR1 - Positive

HI, LC, 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. ARl is
set negative. If underflow occurs, the number * 000000
is placed in AR8 and AR4.

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

CONTENTS ARS8 AR4 AR2 AR1
BEFORE -551234 ~-567890 XXXXXX XXXXXX
AFTER -000000 -012345 XXXXXX positive

g. Timing: 152 microseconds (average)
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Integer to Floating

a.

f.

g.

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

Calling Sequence:

SLJ ITF

Entry Conditions:

ARS8 - most significant part of the integer
AR4 - least significant part of the integer
AR2 - xxxxxX
AR1 - XXXXXX

Exit Conditions:

ARS8 - most significant part of the normalized floating
point number

AR4 - least significant part of the normalized floating
point number

AR2 - xxxxxxX

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

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

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

CONTENTS ARS8 AR4 AR2 AR1
BEFORE +123123 +121212 XXXXXX XXXXXX
AFTER +621231 +231212 XXXXXX positive

Timing: 242 microseconds (average)
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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:
ARS8 - most significant part of the floating point number

AR4 - least significant part of the floating point number
AR2 - xxXXXXX
AR1 ~ xxxxxXxX

d. Exit Conditions:

ARS8 - 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:
None
f. Example: Converting a floating point number into normalized
double precision number with a 2 digit scale factor.
CONTENTS ARS8 AR4 AR2 AR1
BEFORE +489876 +543210 XXXXXX XXXXXX
AFTER +987654 +321000 -000002 positive

g. Timing: 108 microseconds (average)
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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:

SIJ DTF
c. Entry Conditions:
ARS8 - 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:
ARS8 - most significant part of the floating point number
AR4 - least significant part of the floating point number
AR2 - xxxxxx
AR1 - Positive
HI, LO, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered
INDEX REGISTERS - unaltered
e. Special Conditions:
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.

1. Example: Converting double precision to floating point.
CONTENTS ARS8 AR4 AR2 AR1
BEFORE +000012 +345678 +000022 XXXXXX
AFTER +681234 +567800 XXXXXX positive

g. Timing: 238 microseconds (average)
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STORAGE ALLOCATION AND TIMING CHART

FOR

UNIVAC III FLOATING POINT PACKAGE

Average Time

Routine Length In Microseconds
FAD 59 270
FMP 32 627*
FDV 33 840**
DMP 13 392
DDV 23 T10**
NRM 7 260%**
FTI 26 152
ITF 15 242 %%
FTD 10 108
DTF 14 238**x
DDV2 38
NRM2 47 Internal
OFLO Subroutines
UFLO
CONSTANTS AND
ERASABLE STORAGE 74
FPAC 398

* Includes time for DMP
*k Includes time for DDV2
***  Tnecludes time for NRM2



REVISION: SECTION:
5-0002
UNIVAC III SUPPORT
DATE: PAGE:
U-3519 January 15, 1963 1

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
The mathematical package for the UNIVAC III consists of a set of
routines for evaluating trigonometric, hyperbolic, exponential and
logarithmic functions, and for finding roots and powers 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 MATHPAC routines are not independent and require the
presence of other MATHPAC routines. All the MATHPAC routines
require the UNIVAC III Floating Point Package (FPAC). If one or
more of the MATHPAC 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 -  Square Root (x)
CBRT -  Cube Root (x)

EXPONENTIAL FUNCTIONS

EXP - exX
TENX - 10

LOGARTHMIC FUNCTIONS

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

POWER FUNCTIONS

XTOP - x*

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 EE (excess fifty) and a ten
digit mantissa MMMMMMMMMM

+1. 0 is represented as +511000 +000000
-0.5 is represented as -505000 -000000
+0. 0 is represented as +000000 +000000

or +500000 +000000

Normalized

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.
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D. MATHEMATICAL ROUTINES, CALLING SEQUENCES,

ENTRY CONDITIONS AND EXIT CONDITIONS

1. Floating Sine or Cosine Routine
a. Purpose:

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

Calling Sequence:

SLJ SIN or
SLJ COoS

Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
ARZ - XXXXXX
AR1 - XXXXXX

Exit Conditions:

ARS8 - most significant part of the Sine or Cosine
AR4 - least significant part of the Sine or Cosine
AR2 - xxXxxXxx

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If the magnitude of x is greater than 1010, +000000 is
placed in AR8 and AR4, and AR1 is set negative. If
floating point underflow occurs, +000000 is placed in
ARS8 and ARA4.

Example: Computing the value of Sine (. 18)

CONTENTS ARS AR4 AR2 AR1
BEFORE + 501800 + 000000 XXXXXX ) 9:0.0.0.0:4
AFTER + 501790 + 295734 XXXXXX positive
Length: 174
Time: SINE requires 3540 microseconds (average)

COSINE requires 3580 microseconds (average)
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2. Floating Tangent Routine
a. Purpose:
To compute the value ofTangent (x), where x is a floating
point number. x must be expressed in radians.

b. Calling Sequence:

SLJ TAN
c. Entry Conditions:
ARS8 - most significant part of x

|

AR4 - least significant part of x
AR2 - xxxxxx
AR1 - xxXxxxxX

d. Exit Conditions:

ARS8 - 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:

1
If x is greater than 10 O, +000000 is placed in AR8 and AR4,

and ARI is set negative. If floating point overflow occurs,
+999999 is placed in ARS8 and AR4, and ARl is set negative.
If underflow occurs, +000000 is placed in AR8 and AR4.

f. Example: Computing the value ofTangent (. 26)

CONTENTS ARS8 AR4 AR2 AR1
BEFORE + 502600 + 000000 XXXXXX XXXXXX
AFTER + 502660 + 215417 XXXXXX positive

g. Length: 169

h. Time: 3780 microseconds (average)
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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. Calling Sequence:

SLJ TNGT

el

Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - XXXXXX
AR1 - xXxXxXxXxXX

d. Exit Conditions:

ARS8 - most significant part of the Tangent
AR4 - least significant part of the Tangent
AR2 - xXxxXxxxX

AR1 - Positive

HI, 1,O, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

If x is greater than 1010, +000000 is placed in AR8 and AR4,
and AR1 is set negative., If floating point overflow occurs,

+ 999999 is placed in AR8 and AR4, and ARI1 is set negative.
If underflow occurs, +000000 is placed in AR8 and AR4.

f. Example: Computing the value of Tangent (. 26)

CONTENTS ARS8 AR4 AR2 AR1

BEFORE + 502600 + 000000 XXXXXX XXXXXX

AFTER + 502660 + 215417 XXXXXX positive
g. Length: 14 + SIN + SQRT

h. Time: 7500 microseconds (average)
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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 (-P1/2, + P1/2). The Arcosine (x) will lie in the interval
(O, PI).

b. Calling Sequence:

SLJ ASIN or
SLJ ACOS

c. Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - xxxxxx
AR1 - xxxxxx

d. Exit Conditions:

ARS8 - most significant part of the Arcsine or Arcosine
AR4 - least significant part of the Arcsine or Arcosine
AR2 - xxXxXxxX

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

If the magnitude of x is greater than 1.0, +000000 is
placed in AR8 and AR4. AR1 is set negative. If float-
ing point underflow occurs, +000000 is placed in ARS8
and AR4,

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

CONTENTS ARS8 AR4 AR2 AR1
BE FORE + 501986 + 693308 XXKXXX XXKXXXX
AFTER + 502000 + 000000 XXXXXX positive
g. Length: 36 + ATAN + SQRT
h. Time: ARCSINE requires 8000 microseconds (average)

ARCCOSINE requires 8160 microseconds (average)
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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) will lie in the interval
(-P1/2, + PI/2).

b. Calling Sequence:
SLJ ATAN

c. Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - xoxxxxx
AR1 - xxxxxx

d. Exit Conditions:

ARS8 - 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
ARS8 and AR4.

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

CONTENTS ARS8 AR4 AR2 AR1
BEFORE + 503537 + 368780 XXXXXX XXXXXX
AFTER + 503400 + 000000 XXXXXX XXXXXX

g. Length: 141

h. Time: 3990 microseconds (average)
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Floating Hyperbolic Sine Routine

a.

€.

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

Calling Sequence:

SLJ SINH

Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
ARZ - xxxxxX
AR1 - xxxxxX

Exit Conditions:

ARS8 - 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 INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If floating point overflow occurs, + 999999 is placed in ARS8
and AR4, and AR1 is set negative. If underflow occurs,
+000000 is placed in AR8 and AR4.

Example: Computing the value of Hyperbolic-Sine (. 4)

CONTENTS ARS8 AR4 AR2 AR1

BEFORE + 504000 + 000000 XXXXXX XXXXXX

AFTER + 504107 + 523255 XXXKXXX positive
Length: 41 + EXP

Time: 6510 microseconds (average)
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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:

ARS8 - most significant part of x
AR4 -~ least significant part of x
AR2 - xxXxxXxXX
AR - xXxXXxXxX

d. Exit Conditions:

ARS8 - most significant part of the Hyperbolic Cosine
AR4 - least significant part of the Hyperbolic Cosine
AR2 - xxxXxxXxX

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

If floating point overflow occurs, + 999999 is placed in ARS8
and AR4, and ARI1 is set negative. If underflow occurs,
+000000 is placed in ARS8 and AR4.

1. Example: Computing the value of Hyperbolic-Cosine (. 4)

CONTENTS ARS8 AR4 AR2 AR1

BEFORE + 504000 + 000000 XXXXXX XXXXXX

AFTER + 511081 + 072371 KXXKXX positive
g. Length: 15 + EXP

h. Time: 6470 microseconds (average)
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8. Floating Hyperbolic Tangent Routine

a.

[¢)

Purpose:

To compute the value of Hyperbolic Tangent (x), where x
a floating point number.

Calling Sequence:

SLJ TANH

Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - XXXXXX
AR1 - xxxxxX

Exit Conditions:

ARS8 - most significant part of the Hyperbolic Tangent
AR4 - least significant part of the Hyperbolic Tangent
AR2 - xxxxxx

AR1 - Positive

HI, I.O, EQ INDICATORS - may be altered

SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If floating point underflow occurs, +000000 is placed in
ARS8 and ARA4.

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

CONTENTS ARS8 AR4 AR2 AR1

BEFORE + 504000 + 000000 XXXXXX XXXXXX

AFTER + 503799 + 489621 XXXXXX positive
Length: 53 + EXP

Time: 6260 microseconds (average)

is
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9. Floating Square Root Routine

a. Purpose:
To compute the value of the SquareRoot of x, where x is

a floating point number.

b. Calling Sequence:
SLJ  SQRT

c. Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - xxxxxXx
AR1 - xxXxXXX

d. Exit Conditions:

ARS8 - most significant part of the Square Root
AR4 - least significant part of the Square Root
AR2 - xxXXXXX

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. ARl is set to negative.

f. Example: Computing the Square Root of . 44

CONTENTS ARS8 AR4 AR2 AR1
BEFORE + 504400 + 000000 XXXXXX XXXXXX
AFTER + 506633 + 249581 XXXXXX positive

h. Time: 2160 microseconds (average)
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10.

Floating Cube Root Routine

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

a floating point number.

b. Calling Sequence:

SLJ CBRT

c. Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - XXXXXX
AR1 - xXxXXXXX

d. Exit Conditions:

ARS8 - most significant part of the Cube Root
AR4 - least significant part of the Cube Root
AR2Z - xXxxXxXxX

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e. Special Conditions:

None

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

CONTENTS ARS8 AR4 AR2 AR1
BEFORE +504400 +000000 XXXXXX XXXXXX
AFTER +507605 +904922 KXXXXX positive

h. Time: 2960 microseconds (average)
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11. Floating e* or 10" Routine

a. Purpose: % x
To compute the value of e or 10 , where x is a floating

point number.

b. Calling Sequence:

SLJY EXP (for et or
SLI TENX (for 10)

c. Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - XXXXXX
AR1 - XXXXXX

d. Exit Conditions:

ARS8 - most significant part of ez or 10?{
AR4 - least significant part of e or 10
AR2 - xXxxxxx

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

e, Special Conditions:

If floating point overflow occurs, +999999 is placed in ARS8
and AR4, and ARI1 is set negative. If underflow occurs,
+000000 is placed in AR8 and AR4.

f. Example: Computing the value of e’ 16
CONTENTS ARS8 AR4 AR2 ARl
BE FORE + 501600 + 000000 XXXXXX XXXXXX
AFTER + 511173 + 510871 XXXXXX positive

g. Length: 122

h. Time: ex requires 4420 microseconds (average)

10x requires 3780 microseconds (average)
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Floating Log (Base ¢) or Log (Base 10) Routine

.

To compute the value of Tog (x) (hase e} orLog(x) hase 1,
where x is a flosting point number,

Calling Sequence:

s LOGN  tor dog (hase ) or
SI.T LOGT  forios (base 10)

Intry Conditions:

ARS - most significunt part of x
AR4 - least significant part of x
ARZ - xXXMXX
ART - xxxxxx

Exit Conditions:

ARS - most significant part of the Log

AR1 - least significant part of the Log

ARZ - xoxxxs

ARl - Positive

HI, L.O, EQ INDICATORS - may he altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

If x is negative, the L of the absolute value of x is computed,
and AR1 is set negative, If floating point overflow occurs, -499496
15 placed in AR8 and AR4, and ARL1 is set negative. 1f underfiow
oceurs, +000000 is placed in AR8 and AR+,

(31. 584073985

Example: Computing the value of Log
CONTENTS ARS8 AR4 ARZ AR1
BEFORE + 511584 + 073985 XXXXXX XXXEXX
AFTER + 504600 + 000000 XXXXXX positive

Length: 111

Time: Log (base e) requires 4360 microseconds (averige)

Log (base 10) requires 3700 microseconds (average)
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13.

Floating x* Routine

a.

e.

Purpose:

To compute the value of x® where x and p are both
floating point numbers. The sign of xP will always be

positive.

Calling Sequence:

SLJ XTOP

Entry Conditions:

ARS8 - most significant part of x
AR4 - least significant part of x
AR2 - most significant part of p
AR1 - least significant part of p

Exit Conditions:

ARS8 - most significant part of xP

AR4 - least significant part of

AR2 - xxxxxx

AR1 - Positive

HI, LO, EQ INDICATORS - may be altered
SENSE INDICATORS - unaltered

INDEX REGISTERS - unaltered

Special Conditions:

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
ARS8 and AR4. ARl is set negative. If underflow occurs,

+000000 is placed in AR8 and AR4.

Example: Computing the value of (. 6839903787 )3' 2

CONTENTS ARS8 AR4 AR2

BEFORE +506839 +903787 +513000

AFTER +503200 +000000 XXXXXX
Length: 8 + TENX + LOGT

Time: 8150 microseconds (average)

AR1
+000000
positive
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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
bites 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 proviced 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
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 '1* 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's then 6
whole words and 1 partial word of alphanumeric information
would be contracted to 1 edited word (see example 1lc in Sect-
ion F), The edit routine will automatically pick up the subse-
quent input words.

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 ARS,

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 '1! 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,

b.

SLJ IE Edit input information, Assembled word will be
left in ARS,

Initial Register Settings

ARl = first word of input information

AR2 = :000000

IR2 = location of first input word

IR4 = starting address minus 1 of format codes

SLJ OE Disassemble contents of AR1 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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Initial 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

C. SLJ GNC 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 themselves.

d. SLJ PNC 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,

3. 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, ARS8 should be left intact; otherwise it should
be drained out on a character by character basis using linkages to PNC
(see above),

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 ' - '. 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

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:

end of format code word

end of format code set

sign

space

1 bit octal

2 bits octal implies excess-three conversion
3 bits octal

4 bits (decimal)

5 bits

6 bits (alphanumeric)

W o0 U kLN EHO

Examples

1. Input
DATA FORMAT FORMAT CODE WORDS EDITED DATA FORMAT

a. Alphanumeric +277777 ~999999
+710000

b. Alphanumeric +279977 -9AA99
+100000

c. Alphanumeric +444444 11113111133113111331111131111
+444444
+444444
+444444
+410000
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2.  Output
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

FORMAT CODE WORDS EDITED DATA FORMAT

+266666
+666335
+100000

+327777
+771000

+339339
+991000

+324630
+663463
+466631

+637335
+373353
+733537
+331000

+444444
+444444
+444444
+444444
+410000

+-777
+7777
+7SSS

+S5-99
+9999

+SSAS
+SAAA

+S-17
+S778
+17S1
+777S

+7598
+S359
+SS3S
+95S3
+S9SS

+AAAA
+AAAA
+AAAA
+AAAA
+AAAA
+AAAA
+ASSS

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

- 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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NOTE:

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:

1E
OE
GNC
PNC
EC1
EC2
EC3
GNM
1E4
IE2
OE1l
OE2
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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 3-0001
WRITE SYSTEM TAPE 3-0002
ON-LINE MEMORY DUMP 4-0002
EDITING ROUTINES 6-0001
MOVE PROCEDURE 6-0002
FLOATING DOLLAR SIGN ROUTINE 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.
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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
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UNIVAC III SUPPORT U-3519

UPDATING PACKAGE C

The attached sheets contain additions to the SUPPORT III
Manual.

PUNCHED PAPER TAPE READER SYMBIONT 2~-0005
ON-LINE EDITED MEMORY DUMP 4~0002
TEST DATA ASSEMBLY PROCEDURES 4~0003

These routines should be placed in the manual in sequence
oy their section numbers, and this page filed directly
after the INDFEX until a new INDEX is received.
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UNIVAC III SUPPORT U-3519

UPDATING PACKAGE D

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

INDEX 3 pages
Replace entire section

INTERMEDIATE TAPE HANDLING ROUTINE 1-0004 5 pages
Replace entire section

TAPE INPUT-OUTPUT ITEM HANDLING ROUTINE 1-0005 23 pages
Replace entire section

TAPE INPUT-CUTPUT VARIABLE SIZE ITEM HANDLING 1-0006 17 pages
Add (new section)

FLOATING POINT PACKAGE 5-0001 13 pages
Add (new section)

MATHEMATICAL PACKAGE 5-0002 16 pages
Add (new section)
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UNIVAC 111
SUPPORT, U~3519

UPDATING PACKAGE E

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

INDEX 3 pages

Replace entire section

UPCO (UPdating COntrol) 3-0003 16 pages
Add (new section)

ACCO (Assembler Compiler COntrol) 30004 18 pages

Add (new section)
DECO (DEsignation COntrol) 3-0005 38 pages

Add (new section)

This sheet should be retained and inserted after the INDEX to serve as
a catalogue of change.
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INTIRCO! MUNICATION

T¢: UNIVAC III Programmers Frox (NAME): R Klose
LOCATION & DATE: New York - April 9, 1963
DEPARTMENT: UNIVAC Data Processing Center

CARBONS: SUBJECT: UNIVAC III Information Exchange

#NY 1

UTMOST Routines

The following routines are available and debugged and
may help you in programming in UTMOST. They are procedures
and may be called in your program thru SELECT cards at ACCO
time. The celling sequence in your coding i1s indicated.

routins is not on Symbolic library from CSC,
ut 1s obtainable from New York Data Processing Center.

DATA (i.e., SELECT DATA)***
Cenerates constants in UTMCST FORMATS.
Call is
DATA LIST1 LIST2 LIST3 etc.

Where LISTn is a l1ist of 1 thru 4 expressions which will
gznerate data worcs, indirect address control words, etc.,
according to UTMOST data word generation rules.

o

UMP * Kk x

Provides BOSS III on-line memory dump calling sequences
for & variety of dump formats including BOSS III formats, any
specizl formats you would care to define in accordance with
the cescription in SUPPORT III (#4-0001) and three special
formets as below. Also takes care of repositioning paper in
Printer.

Call is

Dowp F, S, E, SIR, EIR 1
or

DATADUMP S, B, SIR, ZIR 1
or

PROGDUMP S, E, SIR, EIR 1
or

BOTHDUMP S, E, SIR, EIR 1

FORM A3C-41 REV, 14 PRINTED IN U, 3. A,
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is format code or address of edit list (see
#4-0001 of SUPPORT III),

S, SiR are the starting address and IR (if any)
of area to be dumped (see #4-0001 of SUPPORT III)

I, BIR are onding address and IR i3 ohove

1 is 1 if Registers and Indicators are desired,
blank or zero i1f not.

DATADUM? call edits each word in alpha, octal
anc¢ decimal formut, words to a line.

PROGDUMP czll edits each word in octal, instruc-
“ion, indirect address, and field select control wordw
formats, 2 words to a line.

BOTHDUMP call edits each word in all formats of
DATADUMP and PROGDUMP, 1 word to a line.

3

=

ZDITRPROC *%*%

Provices the editing subroutines described in SUPPORT III
::6-000L. The feasibility of using the identical coding occurcrci
in BOsSS is nil. To do so, you would have to overlay compu-
ter absoliute location 19 so that =11 contingency interrupts can
bz icgnored while using these subroutines. Should be called in
some convenient area of your program and then the calling se-
guences described in SUPPORT III can be used.

Call is
EDIT.

ng

JMS

Provides Jump Minus with consistent AR designation. Uses
JPS procedure.
Call 1is
JiS AR, M, IR

JIT kwK

Provicdes consistent sense indicator designation and con-
venient mnemonic code.

all is
Jn M, IR
or
Sa
or
Rn
Where n stands for Sense Indicator 1 thru 8

Jn is Jump if Sense Indicator n is set.
Sn is Set Sense Indicator n
Rn is Reset Sense Indicator n



oL
Provices Jump 1if not less, if not equal, if not greater.
Call s
Jul M, IR
orr
Ng M, IR
or
JNG M, IR
JPS
Provides consistent AR designation for Jump Positive.
Call 1is
JPS AR, M, IR
LAED

Provides consistent memory addressing for LAE.

LATD LR, M, IR

Provides convenient mnemonic for generating sets of in-
structions for BRanching 1in your program.
Call is
BRX AR FLD, ADD, IR, 2AIR rLD,ADD,FIR,AIR etc.

Where BRX 4
BRL for Y
BRE for bra: equal
BRG for brarch greater
BRNL for brencn 1Z not less
BRNE for brench if not equal
BRNG for branch it not cLeater

AR 1s the Arithmetic Register(s) spec
PLD,FIR 1is the adcress and IR of fiel

less

"3 ~5 4]

1C
C

O‘W
’_‘I.

SHES )
FJ
FhoFh Fn

}..J,

"
()_

tested
ADD,AIR i1s the adcress and IR to jump to if

branching condition is met.
TYPEOUT

Provides BOSS III calling sequence for typeout control.
Call is
TYPEOUT (a)

TYPECUT (¥)



S the start of the message
on of A.

re forecoing, the following are in the

a procecurs using a set of closed subroutines to
ide variety of calls to move and £ill arcas of memory
where the neocessary parameters can be provided at

or at object time or any combination thzreotf.

INITIAL - a proc o comgletely automate mapping within an
UTMOST program and provica a running check on index coverage.
Also will, when completed, provide a wide variety of convenilent
mremonics inclucing SALT mnemonics. Frovides Typeout and Tyse-

in Control and & portion of initialization.

LTRL - & proc, similar to DATA, to generate litera
stants, i1.e.., constants to appear in thz constant pool rath
than at the spot in your program waere they are calied.

U

VPRI - Due to changes to UTHMOST and the elimination of
s5ity oZ using RES 010C0C in programs, the standara
oC no longer works. A cnange to it will be availablsz

the

i, nD bl

Wi D

snortly.

SNAPSHOT and SNIPSHOT, procs to cenerate opre:n «ad closed
subroutine memory dumps, respectively, of a snapshot nature.
Similar to dump, but can call a large numkter 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
into & series of right (or left?) justified fields of desired
formats and, conversely, to edit a series of right (or left?
justified fields of various formats into an edited line image
with Zacility of decimal point, blank, and other character cde-
letion and insertion and zero suppression.

The following routines are as yvet unavailable (SUPPORT III):
Paper Tape Symbiont #2-0005
On-line edited Mem. Dump #4-0002Z.

will probably ke provided as a relocatable
han a proc as de ibed.

-
5
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d]
-3
ky
I
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oy
[t]
H
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Great care should e
L, and QBR, while loowxing Like

crocedures. In particuinr,
typical instruction 127 generate two or, in o=
caszc of QBR, sometim b . object ooaLuq, yoEoet v
can oo pq51ly overWOU\ G waen tweing reflexive addressing in

vicinity.
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