















































































































































































































































CTSS PROGRAMMER'S GUIDE SEction AG.10.02 PAGE 1

Ldentifi .

Binary to BCD
DEFBC, DELBC, DERBC

Purpose

To convert a binary integer to BCD with leading zeros.
Usage

As library subroutine:

MAD or FORTRAN:

A = DEFBC.(K)
A = DELBC.(K)
A = DERBC.(K)

A will contain a BCD decimal number (modulo
999999), right-justified and zero padded.

DEFBC converts the full 35 bit word (sign s
» ignored) K into a BCD decimal number.

DELBC converts the left half of K (sign is ignored)
into a decimal BCD number.

DERBC converts the right half of K into a decimal
BCD number.
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d ifi i

Binary to spread-octal
OCABC, 0CDBC, 0OCLBC, OCRBC

Purpose

To convert binary fields to spread-octal which is suitable

for printing.

Usage

As library subroutine:

MAD or FORTRAN:

OCABC
~0CDBC

0CLBC
OCRBC

A = O0CABC.(X)
A = 0CDBC.(X)
A = 0CLBC.(X)
A = O0OCRBC.(X)

contains the binary number to be converted
will contain the converted value in spread
octal, i. e., six bits for each octal digit
(0-7)0

converts the address field of X to 5 digits
with leading blank.

converts the decrement field of X to 5 ‘digits
with leading blank.,

converts the left half of X to 6 digits.

converts the right half of X to 6 digits.
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ldentificati

Justification and padding
BZEL,ZEL, LJUST, RJUST

Purpose

To allow the user to 1left or right justify and/or to
interchange blanks and zeros.

Usage
Justification library subroutines:
FAP: TSX LJUST,4 TSX RJUST, 4
PZE WORD PZE WORD
STg X ST@ X
MAD: X LJUST.(WORD) X RJUST.(WORD)

FORTRAN: | LJUST (WORD) | RJUST (WORD)
WORD contains the word to be justified. Upon return

the AC contains the adjusted word.

LJUST by left shifting, leading blanks are replaced
by trailing blanks. Leading zeros are not
replaced. If the word is all blanks, '"bbbbb#"
is returned.

RJUST by right shifting, trailing blanks are
replaced by leading blanks. If the word s
all blanks, "bbbbb*" is returned.

Interchange leading zero and blanks, library subroutine:

MAD, FORTRAN or FAP:

A = BZEL (B) A = 2EL (B)
B contains the word to be modified. Upon
return, the AC and A will contain the modified
word.

BZEL replaces leading zeros with blanks. If B s
zero, "bbbbb0'" will be returned.

2EL replaces leading blanks with zeros. |If B s
all blanks, "00000b" will be returned.
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ldentifi .

General purpose input/output conversion
(1I0H), (RTN), (FIL), I0OHSIZ, STQUO

Purpose
General purpose conversion of BCD to binary or binary to BCD

for input or output, respectively, according to a format and
data list.

Reference
CC 186 FORTRAN and MAD Format Specifications Spall

Method

A standard 22 word buffer 1is assumed to be located at
(77742)8., Presetting of <certain upper core locations
indicates whether input or output conversion is desired. |If

input is indicated, the contents of the buffer is converted
according to the specified format and stored in the
locations specified by the list. |If output 1is indicated,
data from the list specification is converted according to
the format and stored in the buffer.

The actual 1/0 data transmission to or from the buffer must
be per formed by an 1/0 routine. Appropriate calling
sequences to the 1/0 routines and (I0H) are compiled by MAD
and FORTRAN for any read/write statements which specify a
format., Data or format errors cause (I0H) to call RECOUP.

Usage
Qutput, binary to BCD:
Fortran: MAD:
TSX USRSTH, 4 TSX USRSTH, 4
P2ZE FORMAT,,SWITCH P2E FORMAT, ,SWT
RTN . RTN .
LDQ SYMBOL,t STR FIRST,,LAST
STR .
TSX (FIL),b STR 0
USRSTH Sét upper USRSTH Sét upper
core locs core locs
TRA* (10H) TRA* (10H)
ouT . ouT .

TRA 2,4 TRA 2,4
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Input, BCD to binary:
Fortran: MAD:
TSX USRTSH, 4 TSX USRTSH,4
PZE FORMAT,,SWITCH P2E FORMAT,,SWT
RTN . ‘ RTN .
STR )
STQ SYMBOL,t STR FIRST,,LAST
TSX  (RTN), b STR 0
USRTSH Sét upper core USRTSH éet upper core
TRA* (I10H) TRA* (I10H)
IN . IN .
TRA 1,4 TRA 1,4
FORMAT is the beginning 1location of the desired
format. e
SWITCH is zero if the format is enclosed in

SWT

SYMBOL, t

FIRST
LAST

parentheses and stored backwards in core:
SWITCH is non zero if the format is encloséd
in parentheses and stored forward in core
(e.g. BCIl).

is zero if format is forward. SWT is one, if
the format is stored backward.

locates the variable to be converted. A 1loop
may be included here for arrays or a series of
LDQ, STR. After each variable is converted by
(I0H), return is made following the STR in
order to find the next variable to be
converted.

is the starting location of the list.
is the final location of the list. LAST may be

lower in core than FIRST. If the 1list is of
length one, LAST is zero.
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(FIL)

STR 0
(RTN)

USRSTH

USRTSH

IOHSIZ:

MAD,

is called to indicate that all the output data
has been converted and the current buffer
should be truncated.

terminates the list in a MAD call.
is called upon completion of the input data

list. It restores the original (I0H)
initialization (i.e., trap cells).

is the user's output transmission program. |t
must initialize the appropriate upper core
locations before calling (I0H). After each

line image is completed in the buffer, (I10H)
will return to OUT with index register 4 set
in such a way that "CLA 1,4" will put into the
address of the AC the location of the buffer
and in the decrement of the AC the number of
words in the buffer.

For MAD programs, USRSTH will be .TAPWR and
for FORTRAN programs it will be (STH) or
(STHM) .

is the user's input transmission program. It
must initialize the appropriate upper core
locations, read in the first buffer 1load and
then call (I0OH). Control is then returned to
FIRST and the first data word is converted and
placed in the MQ upon entry to (IOH) by way of
the STR. Successive words are converted into
the MQ by subsequent STR's.

An STR following depletion of the input buffer
causes (I0H) to return control to IN in order
to read the next record.

For MAD programs, USRTSH will be .TAPRD and
for FORTRAN it will be (TSH) or (TSHM).

FAP, or FORTRAN

TSX I0HSIZ, 4
PZE N

containing non-zero indicates to (IOH) that
the diagnostic that "the field width of the
format has been exceeded" should be
suppressed. An N of zero resets the normal
mode of printing the diagnostic.
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MAD, FAP, or FORTRAN

TSX STQUO, 4

The next 1/0 statement will be initiated
without resetting the buffer, that is, the
line pointer is 1left where it was at the
conclusion of the 1last /0 <call, This is
normally used in conjunction with the N
modifier. (CC-186 for description of formats).

The following locations must be set before (I10H) is called
for conversion:

(77737)8

address Location of subroutine that (I0H) calls

for input or output. This address
corresponds to INPUT or OUTPUT.
Tag 0

decrement +1 if format stored backwards -1 if

(77740)8

format stored forwards

prefix TXL iIf FORTRAN type call TXH if MAD type

call

address location of first word of format

statement.
tag O

decrement wuser's index register 4 on initial entry

(77741)38

to the input-output subroutine.

prefix TXL for on-line printer TXH for all

other 1/0

address scratch area for (I0H) to wuse for

output., The number of words in the
output record is stored here.
tag O

decrement maximum number of columns available in

(77742)8

(77771)8

input or output record (may not exceed
132),

prefix TXL for output (binary to BCD). TXH for

input (BCD to binary).

The beginning of a 22 word buffer from
which BCD data is converted to binary or
into which BCD data 1is placed after
binary to BCD conversion.

address location of symbol table (if any)

address the address of RTN as RTN 1is the
location to which programs should return
after calling (I0H).,
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ldentificati

Pack and unpack, single characters to full words
PAKR, PAKL, UNPAKR, UNPAKL

Purpose

The characters from an array containing one 6-bit character
per word may be packed into an array containing six 6-bit
characters per word. Conversely the packed array may be
unpacked.

Usage

As a library subroutine:

MAD: NUM= PAKR. (CR...CR(l), WD...WD(J) )
NUM= PAKL. (CL...CL(CI), WD...WD(J) )
NUMB= UNPAKR. (WD...WD(J), CR...CR(I) )
NUMB= UNPAKL. (WD...WD(J), CL...CL(CI) )
FAP: TSX PAKR,4 TSX PAKL,4
TIX CR,,CR='j' TIX CL,,CL="i'
TIX WD,,wWD-"'j" TIX WD,,WD='j'

STO NUM STO NUM

TSX UNPAKR, 4 TSX UNPAKL, 4
TIX WD,,wWD="'j" TIX WD, ,WD="';"
Tlx CR”CR-.i' T'X CL"CL-'i'
STO NUMB STO NUMB

CR is an array of words, each containing one
right adjusted 6-bit character.

CL is an array of words, each containing one left
adjusted 6-bit character.

WD is an array of words containing six 6 bit
characters.|If the last word is not full it is
left adjusted and blank padded.

NUM and the AC will contain the number of words
entered into WD.

NUMB and the AC will contain the number of words
(i.e., characters) entered into CR or CL.

PAKR or PAKL will take successive characters from
(right adjusted) or CL (left adjusted),
respectively, CR and pack them into successive
words in WD,

UNPAKR or UNPAKL will unpack the words in WD as one
character per word with blank padding into CR
(right adjusted) or CL (left adjusted),
respectively,
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II I.E' I.

Fortran integers to/from full word integers.

FINT, MINT

Purpose

Fortran Il integers occupy the decrement portion of a
computer word. Most other systems, including MAD, use full
word integers., These two routines will convert from
decrement to full word or from full word to decrement.

Usaze

As a library subroutine:

Fortran: EQUIVALENCE (A,J)

A = FINT (1) I = MINT (J)
MAD: J= FINT. (1) I = MINT. (J)
INTEGER J, FINT., | INTEGER |, MINT., J
FAP: TSX FINT,4 TSX MINT,4
PZE | FZE J
STO J STO |

I is a full word (MAD) integer.
J is a decrement (FORTRAN) integer.
A is equivalent to J.

FINT converts from full word to decrement integer.
If the integer is too 1large, the following
message will be printed and the integer will
be taken modulo 32768.

MAD INTEGER EXCEEDS 32767

MINT converts from decrement integer to full word.
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ldentification

Determine type of calling program and FILNAM
GNAM

Purpose

To provide a routine which general purpose routines might
call to determine the type of calling-program and a file
name if one be requested.

Usage

Local definitions:
Program is the routine which is calling GNAM,

Calling-program is the routine which is calling
the program.

As library subroutine:

TSX GNAM, 4
PZE IRL
-0OPN FILNAM-

OPN may be PZE, TXH, or TSX.

IRt contains, in the decrement, the contents of
index register 4 at the time the program was
called.

FILNAM (optional) is the first of two consecutive
locations in which the file name will be
stored (forward if PZE, backward if TXH). The
file name is assumed to be located by the
first argument - in the calling sequence to the
program.

AC will contain a code, right-adjusted integer,
specifying the type of the calling=-program,
0 unknown
1 FAP
2 FORTRAN
3 MAD
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ldentificati

Name a format or file name
SETFMT, SETNAM

Purpose

To simplify FORTRAN calls to the library disk routines by
providing formats and file names with labels which then may
be used in calling sequences to library routines.

Usaze

FORTRAN: CALL SETNAM (FILNAM,12H NAME1l NAME2)
CALL SETFMT (FORMAT, nH (.eceee)d )

FILNAM is the location which is to contain a pointer
to the actual file name NAMEl1l NAME2.
NAME1 NAME2 are the actual primary and
secondary names of the file, right-justified.

FORMAT is the location which is to contain a pointer
to the actual format.

pointer is a word which contains in the address
portion the address of the first word of
ei ther the format or file name. The left half
will contain a TSX if the call was made by a
Fortran or FAP program or a TXH if the call
was made by a WMAD program. Bit positions
12-17 will contain (77)8.

These two routines allow the library disk routines to
be called with FILNAM and FORMAT as arguments instead
of the actual BCD information.

i. e., CALL DWRITE (FILNA4, FORMAT, LIST)

instead of, CALL DWRITE (12H NAMEl NAME2, nH(...:), LIST)
















































































































































































































































































