































































































































































































































































































































































































































































































































































































The logical line numbers are kept within the
File Update program. That is, the program
associates a number with each line in any given
source or object program on the input master
file.
will be maintained according to the order of
That is, the
File Update program will associate numbers

For source programs, the line number
appearance of source statements.

from 1 to n with each source statement read
from the file.

6,1.2.1 Insert Data Line Di>rector ($INS). The
INSert data line director specifies that the data

line(s) immediately following it are to be inserted
in the existing program following the specified
logical line number. The format of the director

is shown below:

Field 1 Field 2
$INSA line
number

The $INS identifier must appear in Field 1,
and be followed by a blank,

Field 2 must contain the correct line num-
ber following which the data line(s) are to be in-
serted.
the INSert director.

The data lines must immediately follow

6.1.2.2 Delete Data Line Director ($DEL).

This director specifies that one or more existing

lines in the subject program are to be deleted.

The format of the director is shown below:

Field 1 Field 2 Field 3
$DELA line
number
line line
number number
1 n

The $DEL identifier must appear in Field 1,
and be followed by a blank, Field 2 must con-
tain the logical line number of the single line to
be deleted or the first logical line number of a
series of lines that is to be deleted. If only one
If a

series of consecutive lines is to be deleted,

line is to be deleted, Field 3 is not used,

Field 3 must contain the logical line number of
the last line to be deleted.

When a $DEL data line director is read by
the File Update program, the specified lines
are skipped when the program named on a
$CORP program director is written on

the output master file.

6.1.2.3 Replace Data Line Director ($REP).

The format of this director is shown below:

Field 1 Field 2 Field 3
$REPA line
number

The $REP identifier must appear in Field 1,
followed by a blank,

logical line number of the single line to be re-

Field 2 must contain the
placed. The replacement lines must follow
the $REP director.

6.1.3 END Director ($END)

The END director signals the end of the in-
put data stream to the File Update program. It
is written in record positions 1-4 in Field 1

simply as

$END

When the program reaches the END director, it
copies the remaining portion of the master input
file to the master output file. It then produces a
file directory (unless it has been suppressed by
the N option on a program director record) and

terminates processing.



6.1.4 EOF Director ($EOF)

The EOF director causes an end of file
record (1EOF) to be written on the master output
file. This will be followed by the production of a
file directory (unless it has been suppressed by
the N option on a program director record) and
the processing terminates. This director is
intended to be used when initially putting pro-
grams on the master output file using the $INSP
director. If used, it takes the place of the $END
director, which also copies the remainder of the

master input file.

6.2 File Update Program Outputs

There are three standard outputs froem the

File Update Program:

° The updated master file on the Logic Unit A
(LOGA) device, containing all correctly

submitted corrections and programs.

e A listing on the SYST device of all updates
submitted to the File Update program, with
embedded error printouts indicating any
illegal input directors and the cause of the

error conditions.

® A printout on the SYST device of the file

directory, unless it was suppressed by the

N option on a program director.

The file directory contains the program
name for each program on the master file. This
information is printed in the exact order inwhich
the associated program appears on the updated
master file. Nonstandard outputs may be re-
quested via the option designator L in Field 4 of
program directors as described earlier in this

section.

3: 6-7/8







Section 7. DISC SUPPORT PROGRAMS

7.1 Disc Volume Preparation Program This program assumes that the disc is to
have 320 data bytes per sector, and 20 sectors
This program initializes a new disc for use per track. The number of tracks per cylinder
in the PTS-100 system. It may also be used to and number of cylinders per disc are variables,
erase the information on an old disc to prepare which are accepted as parameters.

it for reuse. A disc must be preprocéssed with

the Disc Volume Preparation program whether Disc Volume Preparation is a standalone
it is to be accessed by physical or logical input/ program; it does not use the IOCS monitor. All
output. input and output for the disc, the card reader,

and the serial printer are handled directly at the
The Disc Volume Preparation program per- physical level.

forms three functions:

7.1.1 Input to the Disc Volume Preparation
° Accepts from the card reader a set of para-

Program
meters describing the desired format of the

disc.
Input consists of a set of six free form para-

® Formats and checks the disc surface. The meters read by the card reader. Each parameter

program executes the Write Address opera- value is preceded by an identifying keyword. All

tion on each track of the disc surface, checks six of the parameters listed in table 3-8 must be

whether each track can be read without error, specified; they may be punched on any number of

and issues messages indicating any tracks cards. If several parameters are punched on one

that cannot be read. card, they must be separated by commas. The
¢  Writes out the Volume Label and makes an parameter cards must be followed immediately by

initial entry in the Volume Directory. a card with /% punched in columns 1 and 2.

Table 3-8, Disc Volume Preparation Program Parameters

Parameter Keyword and Value Description
Disc drive number DRIVENO=n n is a number from 0 to 7, designat-

ing the drive address to be formated.

Volume serial number VOLSER=aaaaaa aaaaaa is any six characters used to
identify the disc,

Address of start of Volume VOLDIRSTRT= The parameter value is a disc address
Directory nnn/nn/nn in the form cylinder/track/sector.
The Volume Directory will start at this
address. ,
Last cylinder in Volume VOLDIRLAST= nnn is the last cylinder number to be
Directory nnn assigned to the Volume Directory.
Number of tracks per TRACKS=nn nn is the number of tracks per
cylinder t cylinder on the disc to be processed.
Number of cylinders per CYLINDERS=nnn nnn is the total number of cylinders
disc ; , on the disc to be processed.



7.1.2 Disc Volume Preparation Program Output

The major output is a disc on which all
tracks have had correct addresses written and
with all tracks checked to see that they can be
read and written. For each track that cannot be
read and written correctly, the following mes-

sage is printed on the serial printer!
BAD TRACK nnn/nn
where nnn/nn is cylinder/track.

As part of the output, the Volume Label is
written on the disc at location cylinder 0, track

0, sector 0. It has the following format:

Volume serial number 6 bytes
Address of start of Volume 4 bytes
Directory

Last cylinder number in 2 bytes
Volume Directory

Highest track number in 2 bytes
cylinder (track number

is in bits 2-4)

Highest cylinder number in disc 2 bytes

Unused remainder of sector

7.1.3 Processing

The processing done by the Disc Volume
Preparation program can be separated function-
ally into three segments: parameter input, for-

mating and checking, and volume initialization.

7.1.3.1

until a card is found with */ in columns 1 and 2.

Parameter Input. Input cards are read

As each card is scanned, the six keywords are

isolated and identified.

If the keyword is not recognized, the serial
printer prints out the message UNRECOGNIZED
KEYWORD, followed by the word as read from
the card.

If the parameter keyword is recognized, a

routine is entered for converting (if necessary),

checking, and storing the value. If the value is
outside permissible limits, the serial printer
prints out the message PARAMETER ERROR,

followed by the keyword.

7.1.3.2 Formating and Checking the Disc

Surface. Using the parameters disc drive num-
ber, tracks per cylinder, and cylinders per pack,
the entire disc surface is formated by means of
the Write Address operation. If this is not suc-
cessfully completed, it is retried three times be-
fore a BAD TRACK message is written on the

serial printer.

Afterthe Write Address operation is performed
for each track, an attempt is made to read each
sector in the track, to see that it is all zeros. If
not, the read is retried three times before a BAD
TRACK message is written.

7.1.3.3 Volume Initialization. Using the para-

meters provided on the input cards, the Volume
Label is written. Also, an end-of-directory
record is written at the beginning of the Volume

Directory area.

7.2 Disc Allocator Program

The Disc Allocator assigns disc space to
files, extends the disc area allocated to files, and
deletes files. It must be used in connection with
the logical IOCS for disc.

written or read through the logical input/output,

Before any file can be

it must be allocated on a disc by the Disc Allocator
program. If a disc is to be accessed by means of
physical input/output only, it is not necessary to

process it with the Disc Allocator program,

Prior to running the Disc Allocator the disc
must be initialized by means of the Disc Volume
Preparation program. Disc Volume Preparation
writes the Volume Label, from which the Disc
Allocator obtains the Volume Directory limits,
the number of tracks per cylinder, and the num-

ber of cylinders per disc.



The program operates from free form keyword
type parameters read from the card reader.

7.2.1 Input to Disc Allocator Program

Input consists of free form parameters read
by the card reader. Each parameter value is pre-
ceded by an identifying keyword. Different com-
binations of parameters are required, depending
on the function being requested and the file organ-

ization involved.

Several files may be allocated in one program
run. A new file is indicated by the appearance of
a FILENAME parameter.

ing that one, up to the END card or another FILE-

All parameters follow-

NAME parameter, are assumed to apply to the

same file.

Except for the FILENAME parameter, the
parameters may appear in any order. If several
parameters are punched on one card, the para-
The last

parameter card must be followed by a card with

meters must be separated by commas.

/* punched in columns 1 and 2.

Table 3-9 lists the parameters, their key-
words, their permissible values, and rules
governing their use.

7.2.2 Disc Allocator Program Output

The Disc Allocator has two outputs: one to
the disc and one to the serial printer. The output
to the disc consists of an entry in the Volume
Directory (in the format shown in subsection
7.2.2,1) and of the file area itself, which is
initialized to zeros. The output to the serial
printer consists of the messages listed in sub-
section 7.2.2.2.

7.2.2.1 Disc Allocator Entries in Volume

Directory.
contains the following ten fields:

Each entry in the Volume Directory

(1) Banner word (2 bytes):

000016 if unused

000116 if active

FEDC16 if end of directory
(2) File name (10 bytes). This is the name by
which the file is always accessed in programs
that manipulate it. It is assigned by the user,

and can contain any characters.
(3) First cylinder number in file (2 bytes).
(4) Last cylinder number in file (2 bytes).
(5) File organization (2 bytes):

K = random organization with keys

N = random organization without keys

S = sequential organization.

(6) Number of sectors per block (2 bytes); applies

to random access only.

(7) Record size (2 bytes).

bytes per record; it must be an even number.

This is the number of

(8) Whether record is fixed or variable in length
(2 bytes):
F = fixed

V = variable
(9) Address of start of overflow area (2 bytes);
applies to random files only; 0 signifies no

overflow area.

(10) Reserved for expansion (26 bytes).

: 7-3




Parameter

File name

Drive number

Function

First cylinder
in file
Last cylinder

in file -

File
organization

Record type

Record size

Overflow
cylinder
address

Table 3-9.

Disc Allocator Program Parameters

Keyword and Value

FILENAME = aaaaaaaaaa

DRIVENO =n

FUNCTION =

NEW
EXT
DEL

FIRSTCYL = nnn

LASTCYL = nnn

K
FILEORG =¢( N
S

RECTYPE ={$}

RECSIZE = nnn

OVERFLOW = nnn

Use

The file name must be the first parameter
in a group of parameters applying to a par-
ticular file. The parameter value can con-
sist of any characters, and any number of
characters up to ten. .

n is a number from 0 to 7, identifying the
device number on which the disc is mounted.
If thisyarameter is omitted, device number
0 is assumed.

The function parameter indicates whether a
file is being allocated (NEW), extended
(EXT), or deleted (DEL). This parameter
must always be present.

This parameter identifies the first (lowest)
cylinder number to be allocated to the file.
It must be present whenever FUNCTION =NEW,

This parameter identifies the last (highest)
cylinder number to be allocated to the file.
For random files, it includes the overflow
area, if any. This parameter must be
present whenever FUNCTION =NEW or EXT.

This parameter indicates whether a file is
random organization with keys (K), random
organization without keys (N), or sequential
organization (S). This parameter must be
present whenever FUNCTION = NEW.

This parameter specifies whether the records
in a file are fixed (F) or variable (V) inlength.
Only F may be specified for random files. If
this parameter is omitted, F is assumed.

This parameter gives the number of bytes per
record and must be an even number. It must
be present whenever FUNCTION = NEW and
RECTYPE =F. :

This parameter indicates the lowest cylinder
number of the overflow area for a type K file.
The overflow area extends from this cylinder
to the last cylinder in the file (LASTCYL).
This parameter should be included only when
FUNCTION = NEW and FILEORG = K. If the
overflow parameter is omitted, it is assumed
that there is no overflow area.



7.2.2.2 Disc Allocator Output to Serial Printer.

The Disc Allocator program outputs the following
messages to the serial printer:

FILENAME = aaaaaaaaaa

This message is printed whenever a new
FILENAME parameter is read. The file
name identifies the file to which the

following message applies.

UNRECOGNIZED KEYWORD keyword
PARAMETER ERROR keyword
PARAMETER OMITTED keyword
VOLUME DIRECTORY OVERFLOW
FILE NAME ALREADY USED

FILE AREA UNAVAILABLE

FILE NOT FOUND

BAD TRACK nnn/nn (cylinder/track)

7.2.3 Processing

The processing done by the Disc Allocator
program can be separated functionally into four
segments: parameter input, check of Volume
Directory against parameters, entry of parameters
into Volume Directory, and initialization of new

file area to zeros (with a read check).

The first program segment reads and checks
the parameters. Each card is scanned, and in the
process each keyword is updated and identified.

If the keyword is not recognized, or if the value is
outside its permissible limits, an error message

is printed. When all the parameters for one file
have been read, the resulting parameter table is
examined to see if all required parameters have
been specified. If not, an error message is

printed.

The second segment checks the Volume
Directory against the parameter list to see if the

requested action can be performed. It checks to

see that a new name is unique, that specified file
limits do not conflict with any existing file, and
that there is room in the Volume Directory for a

new entry.

The third segment makes the necessary entry
in the Volume Directory. This may be a deletion,
a new entry, or an alteration to an old entry, de-

pending on what function was requested.

The fourth segment initializes the new file
area to zeros and checks that it can be read back,

issuing an error message if it cannot be.

7.3

Disc Dump Program

The sole function of the Disc Dump program
is to produce a printed listing of data on all or a
selected portion of any disc unit is use with the
PTS-100.

printer in either hexadecimal or ASCII notation, as

The output is listed on the serial
specified by the input directives. All dump para-
meters are input from a display or teletypewriter
keyboard in response to program messages. As

indicated in Figure 3-10, the PTS-100 Disc Dump
program is a standalone program; it does not use

the IOCS monitor.

KEYBOARD

DISC DUMP
UTILITY
PROGRAM

SERIAL
PRINTER

Figure 3-10. Disc Dump Flowchart




PTS-100 DISK DUMP

BYTE

0000
0040
0080
0120
0160
0200
0240
0280

AAD4C3C9
D4D3ADBI
AAC5C9D4
CB8C5A0D3
AACFD2AO
C5C7C9CE
AACID2C5
CCC5D4D9

D3A0C9D3
BOBOAOC4
C8C5D2A0
C5D2C9Cl
C5CED4C9
CEC9CECT
C1AOD4CF
DOC5ACAO

PTS-100 DISK DUMP

BYTE

0C00
0080
0160
0240

*THIS IS

*EITHER

*OR ENTI
*AREA TO

A SA¥PL
IN HEXAD
RE SECTO

BE DUMP

HEX EXAMPLE

CYLINDER 0050 TRACK 0 SECTOR

AOC1AOD3
C9D3C3A0
C9CEAOCS
CCAODOD2
D2C5A0D3
AOCICEC4
AOC2C5A0
C9CEAOD4

Figure 3-11.

cicobocce
C4D5CDDO
C5D8C1C4
C9CED4C5
C5C3D4CF
AOC5CEC4
C4D5CDDO
C8CHA0C6

ASCII EXAMPLE

CYLINDER 0050

E OF THE
ECIMAL 0O
RS CAN B
ED AR:= E

Figure 3-12.

OUTPUT

R IN ASC
£ DUMPED
NTERED O

CS5AOCFC6
AEAOAOC9
C5C3C9CD
D2AEAOAO
D2D3A0C3
COCECT7AO
C5C4A0C1
CFD2CDAO

AOD4C8C5

'D4A0OC3CI

C1CCAOCF
DOC1D2D4
CICEAOC2
€1C4C4D2
D2C5A0C5
C3D9CcCeo

TRACK O SECTOR

OF THE P TS-100 D

II, ON T
. THE B
N THE TE

HE SERIA
EGINNING
LETYPE,

0000

AOCFD5D4 DOD5D4A0
CEAOC2CS AOCCC9D3
D2AOCOCE AOCID3C3
COC1CCAO D3C5C3D4
C5A0C4D5 CDDOC5C4
C5D3D3C5 D3AOCFCé6
CED4C5D2 C5C4A0CF
CEC4C5D2 AFD4D2CI

Disc Dump Listing in Hexadecimal Notation

0000

IsC puMp .« IT CA
L PRINTE R. PART
AND END ING ADDR
IN THE F  ORd CYLI

Disc Dump Listing in ASCII Code

CFC6A0D4
D4C5C4A0
C9C9ACAO
CFD2D3A0
AEAOAOD4
AOD4C8CH
CEAOD4CS8
C3CBAFD3

N BE LIS
IAL SECT
ESSES OF
NDER/TRA

C8C5A0DO
AOAOAQAO
CFCEAOD4
AOAOAOAQ
C8C5A0C2
AOAOAOAO
C5A0D4C5
C5C3DA4CF

TED
ORS

THE
CK/SECTO



7.3.1 Disc Dump Program Assumptions
The PTS-100 Disc Dump program assumes:

© Discs with two tracks per cylinder.

° The "dump to' address is greater than or

If this
is not true, the program will dump to the end
of the disc.

° The user always responds to the IDENTIFICA -

equal to the '"dump from' address.

TION request by typing any 20 characters on
the display or teletype keyboard.

7.3.2 Input to the Disc Dumping Process

After loading the Disc Dump program, if the
display keyboard is going to be used to input

directives the following sequence must take place:

1. User strikes any key on the display key-

board to be used to input the directives.

2. The display reads:

CHARS PER LINE/NO OF LINES 99/99=

3. User responds by typing a two-digit deci-
mal number representing the number of
characters on one line of the display,
followed by another two-digit decimal
number representing the number of lines

on the display.

When the teletypewriter is used for input
the process begins with step 4.

4. The bisc Dump program issues seven
messages to the display or teletype, each
expecting a response. The sequence of

messages and permissible response

directives are as follows:

3:7-7

Program Message User Types Reply

DEVICE ADDRESS = one-digit drive address

(0-7)

FROM CYLINDER
TRACK SECTOR
999/99/99 =

cylinder, track, and
sector data (in format
indicated) of dump start
location; leading zeros
required

TO CYLINDER
TRACK SECTOR

cylinder, track, and
sector data (in format in-

999/99/99 = dicated) of dump end
location; leading zeros
required

HEX/ASCII = HEX for hexadecimal

output, or ASC for
ASCII output

PARTIAL SECTOR three-digit byte count

999 OR ALL = for partial sector dump;
or ALL for full record
dump

IDENTIFICATION = 20 characters to appear

in the heading of the dump
for identification purposes;
any character is allowed

After the user has typed 20 characters
following the IDENTIFICATION message, the disc
will be dumped as directed. At the completion of
the dump, the following message will be written

on the teletype or display:

Program Message User Types Reply

END OF DUMP ? = Y will terminate the Disc
Dump program.

N will call up the first
message listed above and

reenter the dump cycle.

If the user types an invalid reply to any pro-
The

display version of the disc dump can be termin-

gram message, the message is reissued.

ated at any point by depressing the CANCEL key.




7.3.3 Disc Dump Output

The Disc Dump program generates three
types of print lines on the listing. As shown in
Figures 3-11 and 3-12, the first print line is the
header, which appears once; this is the 20 char-
acters that the user typed in reply to the
IDENTIFICATION message.

print line has the format:

The second type of

BYTE CYLINDER TRACK SECTOR

and appears for each disc sector dumped, indicat-
ing the cylinder, track, and sector numbers.
BYTE is the heading for a byte number, which
will be the left-most entry on each following de-

tail print line.

The third type of print line is the detail line,
containing the dumped data. Four or eight de-

tail lines will be printed per sector, depending

3:7-8

on whether hexadecimal or ASCII representation
was specified. Eight lines will be printed for
hexadecimal notation, and four lines for ASCII
code. Each line will begin with the byte number
of the first byte to be printed on the line, followed
by 80 printed characters. (For hexadecimal
notation the byte numbers on the eight lines will
be 0, 40, 80, 120, 160, 200, 240, and 280; for
ASCII code the byte numbers will be 0, 80, 160,

and 240.) Format of the detail lines is as follows:
9999% XXXXXXXX XXXXKXXXX XXXXXXXXnso

Padding characters (X'00') within a sector will be
suppressed from the printout when full sectors

are being dumped.

aﬁByte number of the first byte of the follow-
ing printed characters.



Section 8, CASSETTE UTILITY PROGRAM

This program provides a method of storing The Cassette Utility program requires the
on, deleting, copying, positioning, and printing IOCS monitor for all input and output data and
the contents of cassette magnetic tape files. device assignments. Peripheral devices that

may be called by the program include:

The Cassette Utility program may be directed

Logical Name
to perform the following functions:

SYSD (LUNS3)
. Copy all or parts of one cassette magnetic
tape to another.

[ Forward or backspace one tape a specified SYST (LUNS5)
number of records.

e Position a cassette tape to a specific record
located by matching a keyword.

o Rewind a tape to its beginning. SYSO (LUNS6)

) Print a specified number of records from

one tape. LOG8 (LUNS8)
. Read cards from the card reader and write

information to a tape.

° Print the input directives. LOG9 (LUN9)

The input directives can be keyed on any

2260 display keyboard, but all inputs must be

Description

Card reader. Used to read in
cards as requested by a Write
directive (see subsection 8.2.6).

Serial printer. Used option-
ally to print directives and
for Edit function printing (see
subsection 8.2.2).

Display keyboard. Used to
enter directives.

Magnetic tape cassette for
performing the requested
operation.

Teletypewriter printer. Used
optionally to print directives
and for Edit function printing
(see subsection 8.2.2).

keyed from the same one. The system flow is shown in Figure 3-13.

DISPLAY
DISPLAY SCREEN
KEYBOARD
CASSETTE
UTILITY >
PROGRAM
CARD
READER
(OPTIONAD '
' MAG NETIC
TAPE
CASSETTES
TELETYPE SERIAL
PRINTER PRINTER
(OPTIONAL) (OPTIONAL)

Figure 3-i3. Cassette Utility Program Flowchart




8.1 Input and Output Devices

This program can have three types of inputs:
input directives keyed by the operator on the dis-
ply keyboard, one of four cassette files, and
optionally the card reader (for the read-to-tape
function). Output will be to one of four cassette
files and optionally to the teletypewriter and/or
serial printers if printout is requested of the

directives or files.

8.2 Operator Input

The Cassette Utility program is loaded using
the Absolute/Relocating Loader program. After
loading, the operator activates the program by
striking any key on any of the display keyboards
connected to the PTS-100 system. The message
NC/CPL/DO/LO will then appear on the display

associated with the keyboard in use,

The operator should respond on the same
keyboard by keying the following hexadecimal

information (using the symbol / as a separator):

Message Decimal Hexadecimal
Number of characters 480 IEO
on screen (NC) 960 3C0

1920 780
- Characters per 40 28
line (CPL) 64 40
80 50
Device on which keyed
directives are to be
listed (DO):
no listing 00
serial printer : 05
teletype 09
Device on which file
records are to be
printed as output of
Edit function (LO)
no listing ' 00
serial printer 05
teletype 09

These must be followed by the ENTER key,
signifying end of message. A typical-operator
response to NC/CPL/DO/LO might be:

3C0/40/09/05 ENTER

signifying a 960 character screen, 40 characters
per line, printout of keyed directives on the tele-
typewriter, and printout of the file records on the

serial printer.

The program then displays on the screen the
following listing of functions, their command

formats, and the request for input.

FUNCTION COMMAND
COPY C/F/T/NNNN
EDIT E/#/NNNN/M
FORWARD SPACE F/#/NNNN
BACKSPACE B/#/NNNN
REWIND R/#

WRITE W/#/M
SEARCH S/#/SSSS/VVVV
REQUEST?

The operator responses are described in detail

in the following subsections. He must depress

the ENTER key to indicate end of message., He
may also use the backspace and forwardspace

keys to edit his input before entering it. Depress-
ing the CANCEL key will terminate the function

at the end of the next cassette Read operation.
8.2.1 Copy Function

The Copy function is used to copy one
cassette tape to another. No rewind of either
tape is performed. Therefore the tapes must be
positioned (using Forward Space, Backspace,
Rewind, or Search functions) previous to the
Copy function. The keyboard entries necessary
for this function are:

C/F/T/NNNN
where

C = Copy function

F = "from' cassette drive number (0, 1, 2
or 3)
T = '"to' cassette drive number (0, 1,2 or 3)

NNNN = number of records.

The Copy function will stop when it has copied
NNNN records or it encounters 1EOF in positions
1 through 4 of a record, on the '"from' tape; the
1EOF will be copied to the "to'' tape.



8.2.2 Edit Function

The Edit function is used to print a specified
number of records from any one of four cassette
tape units on a serial printer or teletypewriter
printer.
ASCII code.

this function are:

The printout thay be hexadecimal or in

The keyboard entries necessary for

E/#/NNNN/M
where
E = Edit function
# = cassette drive number (0,1,2, or 3)
NNNN = number of records
M = mode (H = hexadecimal, A =  ASCII)

The printed output will include the tape record

number of the record being printed.

8.2.3 Forward Space Function

The Forward Space function is used to
position any cassette tape forward a specified
number of records., The keyboard entries

necessaryv for this function are:

F/#/NNNN
where
F = Forward Space function
# = cassette drive number (0, 1,2, or 3)
NNNN = number of records
8.2.4 Backspace Function

The Backspace function is used to position
any cassette tape backward a specified number
of records. The keyboard entries necessary for

this function are:

B/#/NNNN

where

B = Backspace function

# = cassette drive number (0, 1,2, or 3)
NNNN = number of records
8.2.5 Rewind Function

The Rewind function is used to position any
The keyboard

entries necessary for this function are:

cassette tape to its beginning.

R/#
where
R = Rewind function
# = cassette drive number (0, 1,2, or 3)
8.2.6 Write Function

The Write function is used to read either
Hollerith or binary information from punched
cards and to write the information unblocked onto
any magnetic tape cassette unit. The keyboard

entries necessary for this function are:

W/#/M
where
W = Write function
# = cassette drive number (0,1,2, or 3)
M = mode (H = Hollerith, B = binary)

The Write operation begins with the first card
read. The end of file card for Hollerith has
1EOF punched in columns 1 through 4; 1EOF is
The end of file card for

binary has a 2-7-8-9 punch in column 1; this is

copied onto the tape.

not written to the tape.
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8.2.7 Search Function

The Search function is used to position a
cassette tape at a certain fecord. The program
reads the tape until it encounters a specified key.
The keyboard entries necessary for this function

are:
$/#/SSSS/VVVV

where

S = Search function
# = cassette drive number (0, 1,2, or 3)

SSSS = starting position of the key in hex
(0000 is the first position in the
record)

VVVV = value of the key in ASCII (up to 15
characters long)

If 1IEOF is read on the tape before the key is
found, the message NOT FOUND will be dis-

played on the screen.

8.3 Error Messages

If the keyed function cannot be completed,

one of the following error messages will be dis-

played:

Error Message

READ ERROR
CASSETTE NOT
OPERATIONAL

KS NOT
OPERATIONAL

SP NOT
OPERATIONAL

CR NOT
OPERATIONAL

END OF TAPE
KEYBOARD ERROR

NOT FOUND

Meaning

Unable to read cassette
record.

Cassette tape not in drive,
or cassette not working.

Teletypewriter printer not
working.

Serial printer not working.

Card reader not working.

Have reached end of tape.
Keyboard not working.

On search, value was not
found.



Absolute/relocating loader
error listing
input
output
symbol map
ACIC directive
ASGL directive
ASGP directive

CALL directive

Cassette utility program

Correct program director ($CORP)

Data line directors
Debug, interactive
commands
addition
alter
backspace
breakpoint
cancel record
clear breakpoint
computational
dump
editing
fill
go to
memory value access
proceed
search
set breakpoint
subtract
error messages
input
loading
Delete data line director ($DEL)
Delete program director ($DELP)
Disc allocator program
Disc dump program
Disc volume preparation program
Dump program

disc

END directive
END director ($END)
EOF director ($EOF)

INDEX TO PART 3

w W W W W w w

1 2-4
:2-3
:2-3
1 2-3
:4-2
4.3
4.4

3:4-6

w

: 8-1
: 6-4

: 6-5

3:3-10

3:
3:

3-8
3.3

3:3-16

3:

3-3

3:3-16
3: 3-10

W ow W w w

13-4
: 3-3
: 3-8
: 3-8
: 3-4

3: 3-12

3:

3-6

3:3-16
3: 3.11
3:3-17

W W W W w Ww w w W

w

: 3-1
:3-2
: 6-6
: 6-3
: 7-2
t 7-5
: 7-1
: 5-1
: 7-5

File update program
outputs
Input directors
Insert data line director ($INS)
Insert program director ($INSP)

Interactive debug program

Loader programs
absolute/relocating

general

piggyback

Memory dump programs
calling sequence
input parameters

output

Peripheral device dump
director
inputs
output
Piggyback loader
input
output
Program directors
correct
delete
insert

replace

Replace data line director ($REP)
Replace program director ($REPP)

SYSGEN program
System generation directives
ACIC
ASGL
ASGP
CALL
command
END
TITLE

System generation processing

TITLE directive

Volume directory (disc)

3:5.3,3: 5.5
3:5.2,3: 5-4

3: 5-3,3:

w W w w

W W W w Ww w Ww

w

: 2-2
:2-2
1 6-2
: 6-4

6-3
6-3
6-5

: 6-6

3: 6-5

W W W W w w w Ww







PART 4

PTS-100 MACRO LIBRARY FILES






[ T

NN DV IV DD IV DD DD DD DD
— O 00 ~N o0 Ul bk W DN

.10

11

.12
.13
.14
.15
.16
.17

.18

.19
.20

PART 4
PTS-100 MACRO LIBRARY FILES

TABLE OF CONTENTS

SECTION 1. SYSTEM MACRO LIBRARY FILE

System Cells Macro Routine (#IMSCP)

Interrupt Packet Initialization Macro
Routine (#IMIP)

Logical 10 Control Table Macro
Routine (#IMCTL)

Physical Control Block Macro
Routine (#IMCTP)

Channel Interface Control Block Macro
Routine (#IMCCB)

Logical Unit Assignment Macro
Routine (#IMLAS)

Physical Input/Output Table Macro
Routine (#IMPIT)

Driver Common Macro Routine (#IMCOM)
Level Service Macro Routine (#IMLSR)
Device Driver and Service Macro Routines

Monitor Service Call (MSC) Macro
Routine (#IMMSC)

EXIT Macro Routine (#IMEXT)
CLOSE Macro Routine (#IMCLL)
INITialization Macro Routine (#IMINT)
OPEN Macro Routine (#IMOPL)
IOACTion Macro Routine (#IMACT)

Compute PCB Address Macro
Routine (#IMPCB)

Error Logging Macro Routine (#IMLOG)
Clock Service Macro Routine (#IMCLK)
Parity Error Macro Routine (#IMPAR)

SECTION 2. USER MACRO LIBRARY FILE

IOFIOB Macro Routine

IOIOCQ Macro Routine

READ Macro Routine

WRITE Macro Routine

REWIND Macro Routine

OPEN Macro Routine

CLOSE Macro Routine

INIT Macro Routine

EXIT Macro Routine

Watchdog Timer (WDTMSC) Macro Routine

4: 1-7
4: 1-13
4: 1-13
1-14

W

1-14
: 1-19
: 1-20
1-20
1-20
1-20

L N N L

1-21
1-21
1-21
1 1-22

[ Y NN N

:2-2
: 2-4
: 2-5
: 2-7
: 2-8
: 2-8
:2-9
4: 2-10
4: 2-11
4: 2-11

I N N




.11
.12
.13
.14
.15
16

| NS SSTR SUREE ST NS oV

2.18
2.19
2.20

2.21

4-5
4-6
4-7
4-8

4-9

4-10
4-11
4-12
4-13
4-14

TABLE OF CONTENTS (cont)

Page
Device Sensing (DVSMSC) Macro Routine 4: 2-12
CICMSC Macro Routine 4: 2-13
TT2260 Macro Routine 4: 2-14
TTASCI Macro Routine 4: 2-16
TTIPAR Macro Routine 4: 2-16
Baudot to ASCII Converter Macra Routine 4: 2-16
ASCII to Baudot Converter Macro Routine 4: 2-20
ALIOCS Macro Routine 4: 2-22
Disc Logical Input/Output Macro Routine 4:2-22
Disc File Control Block Description
Macro Routine 4:2-23
Disc Action and Status Macros 4:2-25
2.21.1 Open Disc (OPEND) 4:2-25
2.21.2 Close Disc (CLOSED) 4:2-26
2.21.3 Get (GETD) 4:2-26
2.21.4 Put (PUTD) 4:2-27
2.21.5 Read (READD) 4:2-27
2.21.6 Write (WRITED) 4:2.28
2.21.7 Delete (DELD) 4:2-28
2.21.8 Wait (WAITD) 4:2-29/30
2.21.9 Test (TESTD) 4:2-29/30

INDEX TO MACRO ROUTINES
LIST OF ILLUSTRATIONS
Page

Generalized Coding of the Interrupt Packet
Initialization Routine 4:1-2
Generalized Coding of the #IMCTL Routine 4: 1-
Generalized Coding of the #IMCDP Routine
(2 Sheets) 4:1-8
Generalized Coding of the #IMCT1 and
#IMCT2 Routines 4:1-10
Generalized Coding of the #IMLAS Macro Routine 4:1-11
Generalized Coding of the #IMPIT Macro Routine 4:1-12
Generalized Coding of the #IMLSR Macro Routine 4:1-15
Generalized Coding of the Modem Send Device
Driver and Device Service Routine (#IMDMS)
(3 Sheets) 4:1-16
Generalized Coding of the EXIT Macro Routine 4:1-19
Generalized Coding of the IOIOCQ Macro Routine 4: 2-6
Generalized Coding of the TT2260 Macro Routine 4: 2-15
Generalized Coding of the TTASCI Macro Routine 4: 2-17
Generalized Coding of the TTIPAR Macro Routine 4: 2-18
Generalized Coding of the FCBD Macro Routine 4:2-24

4: iv



PART 4.

Section 1.

The System Macro Library file is a collec-
tion of all the generalized, source-coded
routines used to create a user-specialized Input/
Output Control System (IOCS) monitor. That is,
the System Macro Library file contains all of the
optional and standard routines that may be in-
corporated into an IOCS monitor to be created
for any given user of a PTS-100. Any routine
on the System Macro Library file may be called
by the System Generator (SYSGEN) program,
which generates macro call statements accord-
ing to user-specified system descriptions. The
SYSGEN macro call statements are written onto
an Assembler-formatted file, which is input,
along with the System Macro Library file, to a
PTS-100 Assembler run, and processed by the
macro processor phase to produce specialized

IOCS monitor routines.

Presented on the following pages are de-
tailed descriptions of the macro routines com-
prising the IOCS monitor, and the manner in
which they are specialized to create a unique
version of the monitor. The purpose of these
descriptions is to indicate to the user the intri-
cate relationship and structure of the various
parts of the monitor and the technical require-
ments that must be met if additions or altera-
tions ‘are to be made to the IOCS monitor

supplied by Raytheon Data Systems.

1.1 System Cells Macro Routine (#IMSCP)

This macro routine causes the IOCS moni-
tor's global communications (system cell) area
to be initialized in decimal locations 0-127,
That is, it sets up the cross-reference area via
which routines within the monitor can be
accessed by other monitor routines. Specifically,

this routine establishes the origin of the monitor

PTS-100 MACRO LIBRARY FILES

SYSTEM MACRO LIBRARY FILE

at location 0, reserves communications areas,
identifies symbols used in monitor routines
other than itself, and assigns the addresses of
all monitor service routines, some of which are
OPEN LUN, CLOSE LUN, EXIT, INITialization,
and IOACT. The system cells routine is always
called by the SYSGEN program, which generates
the call

$A #IMSCP

Since there is no actual argument list supplied in
this macro call, and no dummy arguments in the
routine, the entire #IMSCP routine is incorpo-

rated in the IOCS monitor being generated.

1.2 Interrupt Packet Initialization Macro
Routine (#IMIP)

This macro routine is called by the SYSGEN
programto effect the creation of the interrupt
packets of the IOCS monitor. The routine con-
tains specialized coding for interrupt packets
for interrupt levels 0 and 9, and generalized
coding for the packets of the external interrupt
levels 1 - 8 and the parity interrupt level 10, as

shown in Figure 4-1,

Notice that the generalized coding for the
interrupt packets contain dummy arguments in

the form
n, ﬁ, 00

This type of dummy argument specifies that the
macro routine statement in which it appears is
to be omitted from the specialized routine if the
nth actual argument inthe associated macro call
statement is equal (E) or not equal (N) to the
value 00, The associated macro call generated

by the SYSGEN program is shown below:




2HIMIP

ii*ii**iﬁi****ﬁﬁ**ﬁ****i******i**i*i‘h******ﬁ'ﬁi*iﬁ***i*ti*********i*ﬁ*ii
*i*it*t**i**iiﬁ*****‘********i&t*ﬁﬁit****iﬁ*i‘i***ii**ﬁi******ii*i*ii*i

*
*
*

INTERRUPT PACKETS

i*i*ﬁﬁﬁtﬁ*i**ﬁi***ti’***i**i***iti***i*****iti*ﬁ**i****ti****i******i*ii
*i*i’*iﬁﬁ**it**it*i**#i*i*t‘.i***i****ﬁ**t*&**i***i**ii*ti'ti*t*ﬁii***iti

*
*

HITIP® RFSV,n 2 OLD PC FOR LEVEL @
RESV,a 2 OLD LEVEL AND CB
ADC #IYCLK CLOCK SERVICE ROUTINE
INR INTFRRUPT RETURN
*
#ITIPY RFSV,n 2 OLD PC FOR LEVEL 1
RESV,m 2 nLD LEVEL AND CB
ADC #IXSR1 LEVFL 1 SERVICF ROUTINE (1,E,00)
ADC * 4D IGNRRE IMTERRUPT (1.,N,02)
INR INTFRRUPT RETURN
*
#ITIP2 RESV,n 2 OLD PC FOR LEVEL 2
RESV,n 2 OLD LEVEL AND CR
ADC #IXSR2 LEVFL 2 SERVICE ROUTINE (2,E,029)
ADC *42 IGNNRE INTERRUPT (2,N,00)
INR INTFRRUPT RETURN
*
#ITIP3 RESV,Q 2 OLD PC FOR LEVEL 3
RESV,n 2 OLD LEVEL AND CR
ADC #IXSR3 LEVFL 3 SERVICF ROUTINE (3,E,00)
ADC *+2 TGNORE INTERRUPT (3,N,na)
INR _INTERRUPT RETURN
*
#ITIP4 RFSV,q 2 OLh PC FOR LEVEL 4
RESV,n 2 OLP LEVEL AND CR
ADC #IXSR4 LFVFL 4 SERVICE ROUTINE (4,E,09)
ADC *+D IGNORE INTERRUPT (4,N,00)
INR INTFRRUPT RETURN
*
#ITIP5 RESV,? 2 OLD PC FOR LEVEL 5
RESV,q 2 NLD LEVEL AND CR
ADC #IXSR5 LEVFL 5 SERVICE ROUTINE (5,E,00)
ADC *42 IGNNRE INTERRUPT (5,N,20)
INR INTERRIPT RETURN
*
#ITIP6 RESV, 2 OLD PC FOR LEVEL 6
RESV,® 2 OLD LEVEL AND CB
ADC #IXSR6 LEVEL 6 SERVICE ROUTINE (6,E,20)
ADC *+2 IGNORE INTERRUPT (6,N,20)
INR INTERRIUPT RETURN
*
#ITIP7 RESV,p 2 OLD PC FOR LEVEL 7
RESV,? 2 OLD LEVEL AND CB
ADC #IXSR7 LEVFL 7 SERVICE ROUTINE (7,E,00)
ADC *+2 IGNORE INTERRUPT (7,N,20)
INR INTERRUPT RETURN
w
#ITIPB RESV,a 2 OLD PC FOR LEVEL 8
RESV,2 2 OLD LEVEL AND CB
ADC’ #IXSR8 LEVEL 8 SERVICE ROUTINE (8,E,22)
ADC “+2 IGNORE INTERRUPT (8,N,n0)
INR INTERRUPT RETURN
w*
#ITIP9 RESV,? 2 OLD PC FOR LEVEL 9 T
e ... RESV,2 2 } OLD LEVEL AND CB .
ADC #IUMSC MONITOR SERVICE CALL ROUTINE
— ___RESV,® 2 ___SPARE .
*
#ITIPA RESV,0 2 OLD PC FOR LEVEL 1@
RESV,0 2 OLD LEVEL AND CB
ADC #IVPAR PARITY ERROR RETURN (1@,E,00)
TTTTTTTTTADE T T we2 T T T T TIGNORE INTERRUPT (19,N,0@)
e INR___INTERRUPT RETURN .
SKIP™ P
END
Figure 4-1. Generalized Coding of the Interrupt Packet Initialization Routine
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$0 #IMIP o Arg,, Arg,, Arg,, Arg,, Argg, Arg, Arg,, Argg, 00, Argl'o

The actual arguments, Argl through Arglo,
correspond to the interrupt levels 1 through 10.
That is, the first argument in the list pertains to
external interrupt level 1, the second to interrupt
level 2, etc, The 9th argument is a default argu-
ment to cause an interrupt packet to be generated
for level 9, the interrupt level at which the
monitor runs. The level 10 packet is generated
only if an argument other than 00 appears in
position 10 of the #IMIP call. The argument list
is generated by SYSGEN to indicate whether or
not one or more devices have been assigned to
the interrupt levels, as specified on the ASGP
directive. Thus, if a device is assigned to
interrupt level 1, the first argument's value is
0l. In this manner, the remaining arguments
indicate both the level and assignment of devices
to the level. If no device assignment has been
specified for a given interrupt level, SYSGEN
generates an actual argument of 00 for the

corresponding position of the argument list,

When the $A#IMIP macro call is processed
by the Assembler's macro phase, the arguments
are read and inserted in a table in the order of
their appearance in the list. The #IMIP macro
routine is then located in the System Macro
Library file and the specialization of the routine
is performed. The first step in processing is to
write the coding for the level 0 interrupt packet
onto the IOCS output file. The coding for packet
1 is then read. The first two statements are
written onto the output file. The third statement
contains the dummy argument (1, E, 00). To
specialize this statement, the prbcessor com-
pares argument 1 in the argument table with the
specified value 00. If the two values are equal,
the ADC statement is omitted from the special-
ized interrupt packet. That is, if the argument
value is 00, no device has been assigned to this
interrupt level, hence no service routine will
be generated for the interrupt level. Statement
4 in the packet coding contains the dummy argu-

ment (1, N, 00). When the statement is selected

for processing, the actual argument 1 is com-
pared to 00, and if they are not equal the state-
ment is omitted from the interrupt packet coding
that is written onto the output file for the IOCS
monitor being created. Thus, the coding of
interrupt packets 1 through 8 specifies that either
statement 3 or 4, but not both, is to be included
in the specialized coding, depending on whether
or not a device assignment has been specified

for the corresponding interrupt level.

The interrupt packet for level 9 contains no
dummy arguments, and is therefore written onto

the output file of the monitor.,

The interrupt packet for level 10 is special-
ized with the address constant statement assign-
ing the address of the parity routine if the value
of actual argument 10 in the macro call state-
ment is other than 00. The value of actual
argument 10 is assigned in the SYSGEN CALL
directive which specifies the optional Parity

Error Routine, as described in subsection 1, 20.

1.3 Logical IO Control Table Macro Routine

(#IMCTL)

The IO Control Table (IOCT) of the IOCS
monitor consists of two parts: the logical-to-
physical device pointers and the Physical Control
Blocks (PCBs).
portion of the table is created by the Assembler

The logical-to-physical pointers

via specialization of this macro routine. The
logical-to-physical pointers portion of the IOCT
will contain 13 one-word entries containing the
logical unit name, the identifier of the physical
unit assigned to the logical unit, and the logical
unit number (LUN) of that particular device.

That is, for any given IOCS monitor, 13 logical
units may be assigned to actual physical devices. -
Eight logical units may be assigned for the use of
systems programs (e.g., the Assembler, the
loaders, the debug and dump programs, etc.).
Five logical units may be assigned for use of

applications programs. The names of the




system-reserved logical units begin with the
characters #IS:YS, followed by an additional
character which denotes the use of the unit by
systems programs. The names of logical units
that may be assigned for applications programs
begin with the characters #ILOG. The logical-
to- physical pointers are developed from user-
specified physical device identifiers on the ASGL
directive in the SYSGEN input deck. That is,

the ASGL directive may assign from one to 13
devices to logical units by entering the device
identifiers in the order in which they are to be
assigned to logical units in the IOCT. If no
physical device is to be assigned to a logical
unit, the user indicates the omission by three
zeros in the corresponding position on the ASGL
directive. When the SYSGEN program analyzes
the ASGL directive, a macro, call is generated in

the format:

D,,D

$A #IMCTLA Dy, D,, FYRRRIS [N

where the Ds are device identifiers, described

2¥IMCTL

in the detailed discussion of the PCBs in the

following subsection.

When the Assembler macro processor en-
counters the $A #IMCLT macro call, it con-
structs an argument table, enters the D
arguments in the table in the order in which they
appear in the call statement list, locates the
#IMCLT macro routine on the System Macro
Library file, and specializes the IOCT logical-
to-physical pointers by inserting the table entries
in the corresponding dummy argument positions
in the generalized #IMCTL routine, shown in

Figure 4-2.

The second portion of the IOCT, the Physical
Control Blocks, is generated from the general-
ized #IMCTP macro routine, described in the
following subsection. Notice that the specialized
#IT(n) address constant becomes the label of the

corresponding PCB for the assigned device.

dhhhkhhdkdkhbkhk bk rrdkhh bbb bbb kbbb bbb h bbb bbb bbbk bk bbbk kb bhdhkddkddd
de dr ok de de de vk v e d o v e o ok o ok ok e vk e de e ke e e o e sk e e ok ek ok o ok o ok b e ok e o o e e e e o o ok ke ok o o o o ok e o ok ok o ok

*

* I0 CONTROL TARLF - LOGICAL

*

I R R R R A S s R R R RS RS E R REl X
khhkhkkd ke kb b bk hdbdkkbhbhkh kbbb hdhhhdbbrbh bk bbb bhbdb bbb rkkkdedddhhhhdd

*
*

PGa #1TANR
glTunan  EQU #IAARS
#ISCTL ENQU *
#ISYSF ADC #IT(1) SYSTEM FILE
#ISYSI APC #1T(2) SYSTEM INPUT
#IsSYSL ANC #I1T(3) SYSTEM LOG
#ISYSDH ANC #I1T7(4) SYSTEM DATA
#1Syss8 ADC #IT(5) BINARY INPUT
#ISYST ADC #IT(H) LISTING ) T
#ISYSO ADC #IT(7) SYSTEM QUTPUT
#ISYSR ANC #1T(8) SCRATCH
#IL0G8 ADC #IT(9) LOGICAL UNIT 8
#IL0G9 ADC #IT(12) LOGICAL UNIT 9
#IL0OGA ADC #IT(11) LLOGICAL UNIT A
#IL0GB ADC #17(12) LOGICAL UNIT B o : h
#I1L0GC ADC #IT(13) LOGICAL UNIT C

SKIP P

FND

Figure 4-2. Generalized Coding of the #IMCTL Routine
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1.4 Physical Control Block Macro Routine

(#IMCTP)

The Physical Control Blocks (PCBs) form
the second portion of the Input/Output Control
Table in the IOCS monitor. The PCBs are
seven-word tables that specify the necessary
information to control the physical devices
within the equipment configuration. That is, a
PCB is created for each device to be serviced

by the monitor,

The information for each PCB is specified
in sets of parameters on the ASGP directive
that is input to SYSGEN. Each set of parameters

is specified as follows:
DID, DAD, DIL, DSC, DIM, SEN
where:
DID is one of the following:

o the device identifier if this is the only
device of this type to be attached to a

multiplex controller.
° the first of a group of identical devices.

* a comma if more than one device of this
type is attached to a given multiplex con-
troller, as specified by the DIM para-

meter in position 5 of the parameter set.

DAD is the device hardware address of the

assigned device.

DIL is the external interrupt level 1 through

8 to which the device is being assigned.

DSC is a two-character code to be used to

effect the unique identification of the partic-

ular device's Physical Input/Output Table
(PIOT).

DIM is one of the following:

a comma if the DID parameter specifies

a device identifier

the multiplexed device identifier if DID
is a comma, indicating that two or more
devices of the same type are attached

to a given multiplex controller

SEN is a sentinel specified as one of the

following:

a comma if the DIM parameter is a
comma or if this is not the last device
of the same type to be attached to a

given multiplex controller

an L to indicate that the device identified
by the DIM parameter just preceding is
the last device of its type attached to a

given multiplex controller.

For each parameter set specified on the
ASGP directive, the SYSGEN program generates
a macro call with the parameter set as its

argument list, as shown below:
$A#IMCTP A4 DID, DAD, DIL, DSC, DIM, SEN

At assembly time, the macro processor
constructs an argument table for the $A#IMCTP
argument list, locates the #IMCTP macro
routine on the System Macro Library file, and
inserts the arguments for each device in place
of dummy arguments in the PCB generalized
macro routine, shown below. That is, a PCB is
created for each device assigned on the ASGP

directive.




?2#IMCTP

*

*=====PHYSICAL CONTROL RLOCKS

* .

#IT(1) HFX (3 (1N)
HEX (3) oY)
HE X 1(2) DEVICE ADDRESS
ADC #IDC(C1) PEVICE DRIVER (1N)
ADC #1ID(5) NEVICE DRIVER (y)
RESV, 0 4 10CQ CONTROL
ANC #ITP(4) PIOT ADDRESS
RFSV,® 2 SPARE (6Y)
HE X FFFF MPX SENTINEL (6N)
END

Notice that if the DID parameter is specified,
the first HEX statement of the generalized rou-
tine is specialized with the DID completing the
label and the interrupt level (DIL) completing the
operand field.

If DID is not specified, the first HEX state-
ment is omitted from the routine and the
interrupt level is enteréd as the operand field of
the second HEX statement. In all cases, the
DAD parameter must appear and is inserted to
complete the operand field of the third HEX

statement.

The first ADC statement operand is com-
pleted with the DID value, if specified. If it is
not specified, the statement is omitted from the
specialized routine. The second ADC statement
is specialized if the first ADC statement is
omitted. That is, if the DID parameter is not
specified, the DIM parameter must be specified
and is used to complete the multiplexed Device

Driver Routine address.

The PIOT address in the last ADC statement
If the
SEN parameter is specified, the last RESV
statement is omitted from the specialized rou-

If

is specialized with the DSC parameter.

tine and the last HEX statement is included.
the SEN parameter is not specified, the last
RESYV statement is included and the following

HEX statement is omitted when the specialized

coding is written by the Assembler.

1.5 Channel Interface Control Block Macro
Routine (#IMCCB)

The #IMCCB macro routine is called once
for each device assigned to the Channel Interface
Controller via the ACIC directive input to SYS-
GEN, Each macro call is in the format:

$A#IMCCBA TAG, CAD,PDAD

where:

TAB is the symbolic tag to be assigned to
the starting location of the CCB for each

assigned device.
CAD is the channel address of the device.

PDAD is the physical address of a specific
device within a group of devices attached to

a channel,

At assembly time, the #IMCCB routine is
called and a channel control block (CCB) is
specialized for each device by replacing the
dummy arguments with the actual arguments in
the SYSGEN macro call.

of the #IMCCB macro routine is as follows:

The generalized coding



2#IMCCH

e CIC DEVICF

*

#ITC(1) HE X 0
HE X 1(2)
ADC #IDCT0
RESV, 4
ADC #1TD(1)
HF X nC3)
END

Notice that the first actual argument is used
to specialize the label of the CCB and also to
specialize the address constant #ITD(1) for the
associated device packet. That is, a device
De-
vice packets are created by specialization of the
#IMCDP macro routine for which SYSGEN gen-

erates the call

packet is created for each assigned device.

$A#IMCDPAnn, T
where:

nn is the total number of devices attached to
the CIC (i.e., 16,32,48, or 64),

T specifies the tumble table to be used.

For each device specified by nn, a 16-byte
device packet is created at assembly time. The
generalized coding of the #IMCDP routine is

shown in Figure 4-3.

The T argument is used to specialize the
first statement in the #IMCDP routine. This

first statement is the macro call statement:

$A#IMCT(2)

which causes interrupt tumble tables to be
created for use of the CIC. There are two
macro routines which define interrupt tumble
tables within the System Macro Library file:
the prototype CIC interrupt tumble table routine
(#IMCT1) and the production CIC interrupt
tumble table routine (#IMCT2).

routine will be called and inserted in the IOCS

The prototype

monitor being created if the actual value of the

T argument is 1, and the production routine will

CHANNE]L.
CIC DEVICE DRIVFR
10CHA CONTROL
PACKFT ADDRFSS
NEVICE ADDRESS

ADDRESS

be called and inserted if the actual value of T is
2. The generalized coding of the #IMCT1 and
#IMCT?2 routines is shown in Figure 4-4,

1.6 Logical Unit Assignment Macro Routine

(#IMLAS)

This macro routine contains only comments,

and provides user documentation of the logical
unit assignments within his particular version of
the IOCS monitor. The coding of the #IMLAS
macro routine is shown in Figure 4-5. At
SYSGEN time, the tags of the Physical Control
Blocks (PCBs) of the assigned logical units are
inserted in the place of the associated dummy
arguments in the comments of the form

*#IT (n) EQU

operand value (nN)

if a logical unit has been assigned.
The #IMLAS comments are printed by the

SYSGEN program.

corporated in the assembly-formatted file.

They are not, however, in-

It is the responsibility of the programer to de-
termine the LUN assignments from the docu-
mentation of his particular IOCS monitor.

1.7 Physical Input/Output Table Macro Routine

(#IMPIT)

This routine is used to create a Physical
Input/Output Table (PIOT) area for each device
assigned on the ASGP directive input to SYSGEN,
That is, the fourth parameter, DSC, in each set
of ASGP parameters is used to specialize the

beginning address (i. e., the label) of the PIOT
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1)
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*
*
*

CIC DEVICE PACKETS

R A R R Y Y X R R 2 R R R T
LA AR R R RS R R R R R R R R o A e X S T T T ]

*
*
*

MND 256
#1TDUA RFSV,n 16 DEVICE PACKET @
EXDEF #1TDOQ
#ITDA1 RESV,p 16 NEVICE PACKET 1
EXDFF #ITDAY
#ITD@2 RESV,n 16 DEVICE PACKET 2
EXDEF #17DA2
#I1TDA3 RESV,n 16 DEVICE PACKET 3
EXDEF  #17DM3
#1TDP4 RESV,n 16 DEVICE PACKET 4
EXVEF #17004
#1TDP5 RESV,n 16 DEVICE PACKET &
EXDFF #1TDN5
#1TD@6 RFSV,n 16 NEVICE PACKET 6
EXDEF #I1TD26
#1707 RESV,q 16 NDEVICE PACKET 7
EXDEF #1TDA7
#ITDP8B RESV,n 16 NEVICE PACKET 8
EXDEF #17TDA8
#1TDP9 RESV,n 16 DEVICE PACKET 9
EXDEF #1TDA9
HITD@A RESV,n 16 DEVICE PACKET A
EXDEF HITDAA
#ITDOR RESV,n 16 NDEVICE PACKFT B
EXDEF #17DAB
#ITD@C RESV,n 16 PEVICE PACKET C
-~ EXDFF #1T00C
#ITDAD RESV,n 16 DEVICE PACKET D
EXDEF #1TDAD
#ITDOE RESV,n 16 DEVICE PACKET E
EXDEF H1TDRE
#ITDAF RESV,0 16 DEVICE PACKET F
T EXOEF T AITOOF
*
#ITD1@ RESV,0 16 DEV PACKET 10 (1,E,16)
EXDEF #I1TD1@ ‘ (1,E,16)
#ITD11 RESV,n 16 DEV PACKET 11 (1,E,16)
EXDEF #ITD11Y S (1,E,16)
TH#ITDiI2 RESV, AT 16T DEV PACKET 12 (1,E,16)
EXDEF #I1TD12 (1,E,16)
#17013 RESV,n 16 DEV PACKET 13 (1,E,16)
EXDEF #ITD13 ) (1,E,16)
#1TD14 RESV,n 16 DEV PACKET 14 (1,€,16)
EXDEF #I1TD14 (1,E,16)
TEITDIS RESV,@ 16 ~~ UTUBEV PACKET 13T T (1,E,18)
EXDEF #I1TD15 S (1,E,16)
“#ITD16 RESV,a 16 DEV PACKETY 16 (1,E,16)
EXDEF _ _#ITDt6 . .(1,E,16)
TH#ITD17 TRESV,@ 16 DEV PACKET 17 (1,E»16)
EXDEF #ITD17 (1,E,16)
#ITD18 RESV, 9 16 DEV PACKET 18 (1,E,16)
EXDEF #17D18 o o (1,E,16)
“#1TD19 RESV,e 16 DEV PACKET 19 (1,E,16)
EXDEF #1709 _(1,En16)
"#ITD1A RESV,2 16 DEV PACKET (A (1,E,16)
EXDEF #ITD1A (1,E,16)
#ITDIB RESV, D 16 DEV PACKET 1B (1,E,16)
EXDEF #1TD1B . (1,Enx6
“RITUIT TRESV,d 16 ~ T DEV PACKET {C (1,E,16)
EXDEF #ITDIC . (1,E,16)
Figure 4-3. Generalized Coding of the #IMCDP Routine (Sheet 1 of 2)



KITDIND RESV,n 16 DEV PACKET 1D (1,E,16)

EXDEF #ITDID (1,E,16)
#ITD{E "RESV,n i6 DEV PACKET {E (1,E,16)
EXDEF #ITD1E (1,E,16)
#ITDIF RESV,R 16 DEV PACKET 1{F (1,E,16)
EXDEF #ITD1F (1,E,16)
#11D2m  RESV,@ 16 DP 2a (1,£,16)(1,E,32)
EXDEF #ITD20 (1,E,16)(1,E,32)
#1TD21 RESv,n 16 hP 21 (1,6,16)(1,€,32)
EXDEF #17021 (1,€,16)(1,E,32)
#I1TD22 RESV,n 16 NP 22 (1,E,16)(1,E,32)
EXDEF #1TD22 (1,6,16)(1,E,32)
#I1TD23 RESV,n 16 NP 23 (1,6,16)(1,E,32)
EXDEF #17D23 (1,E,16)(1,E,32)
¥ITD24 RESV,® 16 NP 24 (1,E,16)(1,E,32)
EXDEF #17D24 (1,E,16)(1,E,32)
#1TD25 RESV,n 16 NP 25 (1,E,16)(1,E,32)
EXDEF #17D25 (1,E,16)(1,E,32)
#1TD26 RESV,n 16 DP 26 (1,€,16)(1,E,32)
EXDEF #I1TD26 (1,E,16)(1,E,32)
#ITD27 RESV,n 16 np 27 (1,E,16)(1,E,32)
EXDEF #17027 (1,F,16)(1,E,32)
#1TD28 RFSV,n 16 DP 28 (1,E,16)(1,E,32)
EXDEF #17TD28 (1,E,16)(1,E,32)
#1TD29 RESV,n 16 np 29 (1,E,16)(1,E,32)
EXDEF #1T7D29 (1,E,16)(1,E,32)
#ITD2A RESV,Q 16 NP 2A (1,E,16)(1,E,32)
EXDEF #1TD2A (1,E,16)(1,E,32)
#1TD2B RESV,? 16 NP 2R (1,E,16)(1,E,32)
EXDEF #1TD28 (1,E,16)(1,E,32)
#1TD2C RFSV,A 16 DP 2¢ (1,E,16)(1,E,32)
EXDEF #1TD2C (1,E,16)(1,E,32)
#I17TD2D RESV,n 16 DP 2D (1,E,16)(1,E,32)
EXDEF #1TD2D (1,E,16)(1,E,32)
#1TD2E RESV,n 16 nP 2F (1,E,16)(1,E,32)
EXDEF #ITD2E (1,E,16)(1,E,32)
#1TD2F RESV,0 16 PP 2F (1,E,16)(1,E,32)
. EXDEF #ITD2F (1,E,16)(1,E,32)
#ITD3® RESV,n 16 NP 39 (+,E,16)(1,E,32)(1,E,48)
EXDEF #1TD30 (1,E,16)¢1,E,32)(1,E,48)
#1TD31 RESV, @ 16 DP 3% (1,E,16)(1,E,32)(1,E,48)
EXDEF #1TD31 (1,E,16)(1,E,32)(1,E,48)
#1TD32 RESV,M 16 pP 32 €1,E,16)(1,E,32)(1,E,48)
L . _ EXDEF #1TD32 (1.€,16)(1,E,32)(1,.E,48)
#1TD33 RESV,Q 16 DP 33 (1,E,16)(1,E,32)(1,E,48)
EXDEF #1TD33 (1,E,16)(1,E,32)(1,E,48)
#ITD34 RESV,0 16 pDP 34 (1,E,16)C1,E,32)(1,E,48)
) EXDEF #1TD34 (1,E,16)(1,E,32)(1,E,48)
#1TD35 RESV,Q 16 DP 35 (1,E,16)(1,E,32)(1,E,48)
e _EXDEF_ _ #1TD35 e (1:E£,16)(1,E.32)(1,E,48)
#I1TD36 RESV,Q 16 pP 36 (1,E,16)(1,€,32)(1,E,48)
- EXDEF #1TD36 (1,E,16)(1,E,32)(1,E,48)
#1TD37 RESV,@ 16 pP 37 (1,E,16)(1,E,32)(1,E,48)
I ~ EXDEF w1TD37 (106116)(15E1321(11E148)
#17D38 RESV,Q 16 ppP 38 (1,E,16)(1,E,32)(1,E,48)
EXDEF  #ITD38 — (1.E,16)(1.E,32)01,E,48)
#1TD39 RESV,0 16 pP 39 (1,E,16)(1,E,32)(1,E,48)
. .. EXDEF _ #ITD39 . . (1,E,16)(1,E,32)(1,E,48)
#1TD3A RESV,0 16 DP 3A (1,E,16)(1,E,32)(1,E,48)
.. _.  EXDEF _ _ #ITD3A _ = _ ... (1,E,16)(1,E,32)(3,E,48)
#1TD3B RESV,0 16 ) DP 38 (1,E,16)(1,E,32)(1,E,48)
EXDEF #1TD38 (1,E,16)¢1,E,32)(1,E,48)
#ITD3C RESV,0 16 DP 3cC (1,E,16)(1,E,32)(1,E,48)
. _ . EXDEF_ _ wITD3C ~ _ _ _  (1,E,16)(1,E,32)(1,E,48)
#ITD3D RESV,0 16 DP 3D (1,E,16)(1,E,32)(1,E,48)
__ _EXDEF _ #I17TD3D __ __ __ (1,E,16)(1,E,32)(1,E,48)
T MITD3E RESV,0 16 DP 3E (1,E,16)(1,E,32)(1,E,48)
EXDEF #ITD3E (4,E,16)¢1,E,32)(1,E,48)
#ITD3F RESV,0 16 DP 3F (1,E,16)(1,E,32)(1,E,48)
___ ____EXDEF __ #ITD3F | (1,E,16)¢1,E,32)(1,E,48)
*
______ SKIP P e
END

Figure 4-3. Generalized Coding of the #IMCDP Routine (Sheet 2 of 2)



2#4IMCTY

R R R R R R S R R S R AR R 2222222
LA R R R s R R S R R S R AR AR AR B
*

* INTERRUPT TUMBLF TARLES

* PROTOTYPF CIC

e ok e sk ok e e de ke ok ke ok ok ke ke ok ke ok ke Rk ok ke ok ok ok ke bk sk ok ko ke ok e sk ke e ok ok ok
R R R R R R 22222 222 2222 2
*

*

*=m===TIIMRLF TARLE 1
M0y 256

#ITITH RFSV,n 128 INTFRRUPT TUMBLE TABLE 1
EXDFF #ITITHY

.

*

*me===TIIMRLE TARLE 2
MOD 256

#ITIT?2 RFESV,n 128 INTEFRPRIIPT TUMBLE TARLE 2
EXDEF #ITIT2

*
SKIP P
END

24#IMCT2

R R R R R R T T e L
ek d ke ek ok ke h ko k ok ko ke k ok kk ok ko h ok kk ko dek ok ko k ok ok ok ok
*

* INTERRUPT TUMBLF TABLES

* PRODUCTINN CIC

LR R T S E T a2
AR R T R R R R R R R Y T T )
*

*

wmm===TIIMRLE TARLE 1t
MOD 64

#ITIT1 RESV,a 64 INTFRRUPT TUMBLE TABLE 1
EXDEF #ITITY

*

*

wm====TUMRLE TABLF 2
a) 64

4ITIT2 RFSY,» 64 INTFRRUPT "TUMBLE TABLE 2
EXDEF #ITIT2
RESV,p 512 (1,E,16)(1,E,32)
SK1P P
END

Figure 4-4. Generalized Coding of the #IMCT1 and #IMCT2 Routines
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?#IMLAS

SKTP P
********************************'********i*******f*******i****iﬁi‘**i*
****i*i****ﬁ*****i************i****ﬁ***i******ﬁ***i*******ﬁ**ﬁ*i****
*

* LUN ASSIGNMENTS
*
W R R R e 2 R 2 A I T I I

Tk ko ko kA ke bk ok kdkk ks rh ek ko kddk ok de b bk de kb kel ok ke ke
*

*#[SYSF EQU @ SYSTEM FILE
*#ISYSI EQU 1 SYSTEM INPUT
«*#1SYSL EQU 2 SYSTEM LOG
*#ISYSD ENU 3 SYSTEM DATA
«#ISYSR EQU 4 RINARY INPUT
*#ISYST FaU' 5 LISTING
*#1SYSO EQU [ SYSTEM QUTPUT
*#ISYSR Fnu 7 SCRATCH
«#1L0G8 ENU ] LOGTICAL UNIT 8
*#ILOGY ENU 9 LOGICAL UNIT 9
*#IL0GA EQU A LOGICAL UNIT A
*#ILOGH ENU R LOGICAL UNIT B
«*#[LOGC EQU c LOGTCAL UNIT C
*HIT(1) EQU D C1IN)
*21T(2) EQU E (2N)
*#1T(3) EQU F (3N)
*#1T(4) EQU 10 (4N)
*2#IT(5) EQU 11 (5N)
*#[T(6) ENU 12 (6N)
*#1T(7) EQU 13 (7N)
*#IT(R) FAU 14 (8N)
*#IT(9) EQU 15 (9N)
*#IT(10) FQU 16 (19N)
*2IT(11) FQu 17 (11N)
*#IT(12) EQI 18 (12N)
*#IT(13) FQU 19 (13N)
«#1T(14) EQU 1A (14N)
*2IT(15) EQU 18 (15N)
*#IT(16) FQu 1C - (16N)
*#IT(17) EQU 1D (17N)
*#IT(18) FQU 1E (18N)
*#IT(19) FQU 1F (19N)
*#IT(200) EQU 20 (29N)
*#IT(21) EQU 21 (21N)
*#1T(22) EQH 22 (22N)
*#I1T(23) EQU 23 (23N)
*#1T(24) Fuu 24 (24N)
*#IT(25) EQU 25 (25N)
*#IT(26) FQU 26 (26N)
*#I1T(27) EQU 27 (27N)
*#]T(28) EQU 28 (28N)
*#1T(29) EQU 29 (29N)
*#IT(30) EQU 2A (32N)
*#I1T(31) FQU 2R (31N)
*#]1T7(32) EQU 2C (32N)
»*
*

SKTIP P

END

Figure 4-5. Generalized Coding of the #IMLAS Macro Routine
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associated with each device assigned at system
generation time. When the SYSGEN program
processes the ASGP directive in its input deck,

it generates the macro call
$A #IMPITA DSCl, DSCZ, ceneney DSCn

When the Assembler processes the macro
call, it arranges the DSCs in an argument table,
locates the #IMPIT routine on the System Macro
Library file, and replaces the dummy arguments
with the actual values in the argument table. ‘
The generalized coding of the #IMPIT routine is
shown in Figure 4-6. Notice the dummy argu-
ments of the form nN at the right side of each,

source statement. If the corresponding actual

2HIMPITY

argument is not specified, the nN dummy argu-
ment causes the source statement to be omitted
from the specialized routine. That is, no PIOT
area is reserved and the symbolic tag of its

beginning location is not completed.

At program execution time, execution of an
IOACT service request to the IJOCS monitor
causes thé appropriate programer-defined FIOB
information to be moved to the associated IOCQ
table entry, from which the monitor subsequently
moves it into the PIOT associated with the de-
vice on which the I/O operation is to be per-
formed. The PIOT is then used by the device
driver and service routines to performthe re-

quired action.

Fdkddkkdhkkdkhdkdkhdhdk bk bbbk dk bk kdbk kbbb kdkkkkkdkhdhkddkhkdhdk bbbk ok
Jr e de e e s de vt e de v ok b sk ke e ke de e e e b e e ek e e ok e e de e e o e ok e e e sk e ok e e ok v e ok sk T e e e e ke e o e e e ek

*
* PIOT TABLES

*

ddkdkddkkh ko hdkkk ke hkd ko kddhd bk kbbb kbbb kb dr bl kbbb kb
dhkhhdrkdk ko kkdk bk kbbb kdkdkkhdd bbbk kbdk bbbk hdk bk bbbk bk

*
*

MaD 16
"
#ITP(1) RESV,a 16 PIOT
#ITP(2) RESV,@ 16 PINT
#ITP(3) RESV,n 16 PIDY
#ITP(4) RESV,Q 16 PIOT
#ITP(5) RESV,nm 16 PIOT
#ITP(6) RESV,0 16 PIOT
#1TP(7) RESV,n 16 PIOT
#ITP(8) RESV,0 16 PIOT
#ITP(9) RESV,m 16 PIOT
BITP(10) RESV,A 16 PIOT
#ITP(11) RESV,a 16 PIOT
#ITP(12) RESV,?® 16 PIOT
#ITP(13) RESV,a 16 PIOT
#ITP(14) RESV,”? 16 PIOT
#ITP(15) RESV,® 16 PIDT
#ITP(16) RESV,® 16 PIOY
#ITP(17) RESV,@ 16 PIONT
#ITP(18) RESV,? 16 PIOT
#ITP(19) RESV,a 16 PIOT
#ITP(20) RESV,® 16 PIOT
#1TP(21) RESV,? 16 PIOT
#1TP(22) RESV,® 16 PIOT
#1TP(23) RESV,@ 16 PIOT
#ITP(24) RESV,A 16 PIOT

SKIP P

END
Figure 4-6.

START AT 8 WORD BOUNDARY

TABLE 1 (1N)

TABLE 2 (2N)

TABLE 3 (3N)

TABLE 4 (4N)

TABLE 5 (5N)

TABLE 6 (6N)

TABLE 7 (7N)

TABLE 8 (8N)

TABLE 9 =~ CLD

TABLE 10 (18N)
TABLE 11 (11N)
TABLE 12 (12N)
TABLE 13 (13N)
TABLE 14 (14N)
TABLE {5 = 7 T UUCYBNY
TABLE 16 (16N)
TABLE 17 7N
TABLE 18 (18N)
TABLE 19 19Ny
TABLE 20 ' (28N)
TABLE 21 T TG T
TABLE 22 (22N)
TABLE 23 (23Ny
TABLE 24 o L24n)

Generalized Coding of the #IMPIT Macro Routine
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1.8 Driver Common Macro Routine (#IMCOM)

This routine is always incorporated in any
IOCS monitor that is being created. That is,
it is always called by SYSGEN via the macro call

$A#IMCOM

The routine contains no dummy arguments,
hence no actual argument list appears in the

macro call,

The #IMCOM routine performs all device
independent processing required to set up for
any 1/0 operation and record the status of the

completed operation,

The main functions of the Device Common

Routine are:

Setting up for the return of control to the

calling routine.

Setting up the PIOT with the information in
words 2 through 9 of the IOCQ entry to be

processed.

Testing for and recording 1/O status in the
logical status field of the IOCQ.

Disabling interrupts at the start of the IOCQ
entry processing, and enabling interrupts

when processing is complete.

Starting the required 1/0 operation.

1.9 Level Service Macro Routine (#IMLSR)

A specialized version of this routine is pre-
pared for each external interrupt level 1-8. The
routine reserves a storage area for saving
registers of the interrupted program, establishes
linkages to all driver and service routines for

the devices assigned to each given interrupt

4:1-13

level, enables invalid interrupt message logging,

and restores the interrupted processing level.

For each interrupt level assigned on the
ASGP directive, the SYSGEN program generates

a macro call in the format shown below:

argument set 1 argument set 2
T 1T 1
$A#IMLSRA Argl, Argz, Arg3, Arg4,Arg5, Argé, Arg7, Arg8, cen

argument set 8
[eue ,'Arg24, Arg25, Argz()‘

where:

Argl is the interrupt level to be serviced by

a given level service routine

Arg2 is a logging flag if the System Log
device was assigned a LUN ID via the
ASGL directive, or 00 if no device was

assigned.

The remainder of the arguments in the
$A#IMLSR statement call list form three argu-
ment sets, where the left argument in each set
is the first two characters of the device identi-
fier, the second argument is the third character
of the device identifier (i. e., the decimal
integer portion of the identifier, denoting the
specific device of a given type), and the third
and last argument in the set is the DSC para-
meter specified for each device on the ASGP
directive. In this usage the DSC parameter
effects specialization of the Device Driver and
Device Service Routines for the assigned device.
Eight argument sets may appear in a given
$A#IMLSR macro call,

The general coding of the #IMLSR routine
is shown in Figure 4-7, Notice that the inter-
rupt level (argument 1) and the logging flag
(argument 2) are inserted in numerous places
within the routine. As many as eight Device
Driver Routine macro calls may be specialized
within the #IMLSR coding set. The generalized
macro call coding from the #IMLSR routine is

as follows:




$ #IMD(3) (3),04),(2),C1),(5) (3N)

$ #IMD(0) (6)+(7),(2),(12),(8) (6N)

$ #IMD(Y) (), (1), (2), (1), (11) (on)
E} #IMD(L2)  (12),(13),(2),(1),(14) (12n)
3 #IMD(15)  (15),(16),(2), (1), (17) (15N) -
$ #IMD(LIR)  (1B),(19),(2),(C1),(20) (18N)
§) #IMD(21)  (21),(22),(2),(1),(23) (21N)
) #IMD(24) (24),(29),(2),(1),(26) (24N)

Each Device Driver Routine name (#IMD(n))
is specialized by inserting the two character
alphabetic portion of the device identifier in the
place of the dummy argument that appears at
the right end of the name. The two characters
of the identifier also becomes the first actual
argument in the call. The second actual
argument contains the decimal integer portion
of the device identifier, The third actual argu-
ment contains the logging flag, and the fourth
actual argument contains the interrupt level.
The fifth actual argument contains the DSC
parameter from the ASGP directive.

Notice also that a given Driver Routine
macro call is not generated if an argument set
in the $4 #IMLSR macro call is not specified, as
controlled by the dummy arguments of the form
(nN) at the right end of the generalized state-

ment coding,

Note also that if no logging device has been
assigned (i. e., if the second argument in the
$A#IMLSR call is 00), the coding of the Invalid
Interrupt Logging Routine is to be omitted from
the specialized #IMLSR coding, as specified by
the dummy argument of the form (n, E, 00) at the
end of each statement of the generalized routine

coding.

1.10 Device Driver and Service Macro Routines

For each device attached to a given PTS-100,
a Device Driver Routine and a Device Service
Routine must appear inthe IOCS monitor to be
used on the system. For all standard devices
supplied with the PTS-100, generalized driver
and service macro routines appear onthe System
Macro Library file. For nonstandard de-
vices, the user must assume the responsibility

of designing, implementing, and incorporating

the required driver and service routines in the
IOCS monitor.

Generalized device driver and device ser-
vice routines are called via macro calls within
the level Service Routine (#IMLSR) for the
interrupt level to which the associated device
is assigned, as described in subsection 1, 9.

The generalized device driver and service macro
routines are specialized with the three-
character device identifier (i.e., arguments 1
and 2 in the macro call specialized within the
#IMLSR macro routine). That is, the device
identifier replaces dummy arguments 1 and 2
throughout the driver and service macro rou-
tines for the assigned device. Generalized
macro routine coding for the Modem Send Driver
and Modem Send Service routines is illustrated
in Figure 4-8. Other driver and service rou-
tines for standard PTS-100 devices are coded in
the same manner., That is, the device identifier
is inserted throughout the generalized routines

to specialize addresses, tags, etc.

1.11 Monitor Service Call (MSC) Macro
Routine (#IMMSC)

This macro routine is incorporated in each
IOCS monitor that is being created. It performs
the necessary processing for entering interrupt
level 9 and for calling the appropriate MSC
routine (e. g., OPEN, CLOSE, INITialization,
IOACT, etc.). The SYSGEN program generates

the macro call statement:

$ A #IMMSC
to cause the MSC routine to be incorporated in
the IOCS monitor. Since there are no argu-
ments in the call statement, the entire #IMMSC
routine is written into the IOCS monitor file by

the macro processor of the Assembler.

4: 1-14



?#IMLSR
LA A A AR A RS A R AR R R R R AR A R R R R R AR R R AR RN

LA A A AR AR R AR R SRR AR e s R R R RS R R SRR ESRRR EER RS
*

* LEVEL (1) SERVICF RONTINE
*
* ENTFRED FROM NEW PC OF INTERRUPT PACKET

LA R AR R RS RS RS R R R R R R e R R R R R R R R R R A R R R R R R R

LA R A A S A RS E 2R S R R R R AR R R R R e S R R SR RS R R 2R R R RN R R
*

#IXT1(1) RESV, 6
tew=mw=SGAVE PEGISTFRS
#IXSR(1) SX1 #IXTYI(1) SAVE X1

Sx? HIXTLI(1)+2 SAVE X2

STW HIXTYI(1)+4 SAVE AC

SKIP P
[ #IMD(3) (3),(4),(2), (1), (5) (3N)
$ #HIMD(H) (6),(7)Y,(2),(1),(8) (6N)
$ #IMO(9) (9, 10),(2),01),(11) (9N)
b #IMD(12) (12), (13, (2), (1), (14) (12N)
% HIMD(1R) (19, (1), (), (1), (17) (15N)
$ #IMD(1R) (1R)Y, (1D, (2), (1Y, (2) (18N)
$ #IMD(21) (21),(22),02), (1), (23) (21N)
$ #IMD(24) (24),(25),(2),(11Y,(26) (24N)

Kk ok Rkk ok ok kkk kb h ke bk kb kb h kb kb b r kb kb ke sk kb kb kk ke ke kkwnrn (2,E,00)
Mk ok ok kohk ok ok ok ko k ok hdkkhh ok ok k kb ok k kb ke k ok ko kk ko k bk kkk kb ke bkrnsr (2,E,00)

* (Q'E,mﬂ}
kommmean [NVALTD IMTERRUPT LOGGING (2,€,um)
* (2,k,00)

Tk k ok h kR Rk ok kk ko kk ok ok ok ok hkk ok h ok ke hkhk ko ke kR kkhkkkkh ks (2,F,00)
Kk k kR ko hhkhk ko kb kb ok ok k kA kkh kb hkhkhk ke kkk ke ke ke rrrx (2,E,00)

Lx2 #IX(1)Pw (2,E,07)
JMP #171.06G (2,E,02)
HF X neyyYae (2,E,00)
#IX(1)PA ADC *+D (2,E£,00)
SKkIep =] (2,E,01)

dhkkkd kbbb bbb rhbrh bbbk bbb hd kbbb kb hkdhdd bbbk hdddhdedddd bk wrokod kb ko kb b

Kk ko kkkh kbbb kb kb kb h ok k ko kb hkkkk kb dk ok bk dosk s d kb ko ok ok ok ke b &k o
*

* LEVEL (1) RESTORF ROUTINE
*
2 R R R R R R R R R R R e RS AR R AL R RS RS S RS

khdh kb kbbb bk b bbbk bk hkddkddk bk h ok dr ok dbd vk b de otk oo b e de ok d o ok de o i s b e b o e o ok
*

*meme=RFSTORE RFGTSTERS

#IX(1)99 1.x1 #IXT1(1) RESTORE X1
Lx? HIXT1(1) 42 RFSTORE X2
LOw 4IXT1(1)+4 RESTORE AC
INR
Skip P
FND

Figure 4-7. Generalized Coding of the #IMLSR
Macro Routine
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THIMDMS
AR R Ry R N R R R e A T T T Y

ke ke ok ke e kb ek ek bk kb kb b ok o ok ok o
*

" MODEM SEND DRIVER

* - . .

*

kmmm—— CALLING SEQUENCE

* LAX2 RETURN

* JMP,N,X1 4 PCB ADR IN X1

*RETURN NSI
Wkdkkdedkd ko dd kR Rk ko kR dek Rk ko ko ko ok ok ok ok ok ok ok ok ok ok

*************&*i*****i**t**************i**********t*******i*i******‘*
o*

¥me===DRIVER CONTROLS
JMP #IW(1)(2)
HE X 8nAn CHATINING FLAG
#Iw(2)T2 ADC #ITC1)(2) PCB ADPRESS
*
K SFT UP RETURN :
#ID(1)(2) sSx2 HIWC2)TH SET UIP RETURN JUMP
*
k- TEST FOR LEGAL NPERATION
LY2,X%1 8 I0CO=-0HT ADR TO X2
LDW, X2 4 FETCH COMMAND WORD
AND #IW(2)C1 =xX'n1ua!
CNE #IW(2)CH
RCR #IW(2)q TLLFGAL
LDW, X2 4 FETCH COMMAND WORD
AND #IW(2)C2 =X 'AEAR?
CAL #IW(2)C3 =X109Qn "
RCR #IW(?2)20 LEGAL
JMP #IW(2)n1 TLLEGAL

*

*=e=<=SET UP INTERRUPT MASK

#Iw(2)20 LDI AC, X'67? FETCH INT MASK
STH, X2 5 STORE 1IN IOCR
*
T CALI. DRIVER COMMON
SX1 #IW(2)P1 STORF PCB
LAX2 #IW(2)4a
JMP #IDCOM GO TO DRIVER COMMON
#IW(2)P1 HEX 7] PCB ADDRESS
*
Hom IS THE CHAIN FLAG SET ?
BIW(2)401 LLDW,X1 @ FETCH COMMAND WORD FROM PIOT
AND BIW(2)C4 =Xt1a0m"
RCR #IW(2)30 YES
*
R STOP CHAINING
LDW,N #IW(2)TO FETCH PCB STATUS
AND #IW(2)CH =X'FRFF?!
STW,N #IW(2)TO REPLACE PCB STATUS WORD
*
d - EXIT
#IW(2)49 JIMP,N #IW(2)TIH RETURN TO CALLER
*
K mm—— ILLFGAL OPERATION
#IW(2)01 LDI AC,X'031a',L. SET UP STATUS CODE
STW, X2 2 STORE IN IOCO
JMp HIW(2)49 G0 TN EXIT

*

*we=r=CONTINUE CHAINING

#IW(2)37A LLDW,

N #IW(2)TA

XOR #IW(2)Ca
AND #IW(2)C6
ADD #IW(2)C7
STW,N #IW(2)T0
JMP #IW(2)49
Figure 4-8.

FETCH PCB STATUS WORD
=X'1009"' INVERT A/B FLAG
=X'FBFF!

=X'040aa¢' SET SKIP FLAG
REPLACE PCB STATUS WORD
GO TO EXIT

Generalized Coding of the Modem Send Device Driver

and Device Service Routine (fIMDMS)

(Sheet 1 of 3)
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*
*
*#=e=e=CONSTANTS

#Iw(2)C1 HEX 72100
#Iw(2)C2 HEYX NEAM
#IW(2)C3 HEY n9pn
#IW(2)Ca HEX 1R
#IW(2)C5 HEX ERFF
sIw(2)C6 HEX FRFF
BIW(2)C7 HEX 400
*
*meme=VARTARLFS
#IW(2)TY HEYXY “ RETURN ADDRFSS
*

SKIP P

L2 AR AR R R E R R R R R A R A R R R R R R R R R R R R R A EE R R R E AR L R R R
IR R R R R E R R R R R R R NSRS L RS R R R E ]
*

* MODEM SEND SFRVICE ROUTINF

+*

¥mmmeeeabt MTERFD  FROM LEVEL SERVICE ROUTINF

I E AR E R EE R R R Ry R R R R R R R R R R R R A R R IR RS E R R SRR R R ]
IR R R R R R R Ry R R R R R A R R R E R R R EE A SRR RN AR R EE R EE RS R RN
*

*memeaRFAD AND RESET STATUS

#Iw(1)(2) LX1 HIW(2)TH PUT PCR ADR TN X1
LDw, X1 2 FETCH DEV ADR
AND H#IW(P)CR =X'OFFF!
RTO #IW(2)T3 READ + RESET ICR
LY2,x1 8 TACR ADR TO X?

*

hewemw=TEST FOR RYTE COUNT = @

I.PI AC,X "4}
AND #IW(2)T3 RYTF CNUNT = p?
tsCH #IW(2)50 YES

*
*==w==TFST FUR NEVICE NOT READY

Lhl AC,x'200!
AND #HIW(2)T3 NPEVICE NOT RFADY?
BCH HIW(2)70Q YES

*
*=m===G0 TO NEXT DSR

JMP #IW(?2)99 RO TO NEXT DSR
*
*mmem==BYTFE CUOUNT = 0
#IW(2)53 LDW #Iw(2)CC =X'A3n2?
STw,X? 2 IPDATE INCQ STATUS
*
¥mm=ee]S CURRFNT ORDER CHAINED 2
LDw, X2 4 FETCH CURRENT ORDER
AND #1W(?2)C4 =xtinant

HCRH #IW(2)52 CURRENT DRDER IS CHAINED
* .
*
*

#=====UPDATE INCQ=-0UT

LDw, X2 ] NEW TOCQ ADR
JMP #IW(2)57
*
*#me==e=UPDATFE STATUS OF NEW ENTRY
#IW(2)52 L¥X2,%X2 7 NEW TOCQ TO X2
SX2 #IW(2)T4 SAVF NFEW JOCQ
LDwW H#IW(2)CD =xX'Ponm!
STw, X2 2 HPDATE NEW I0CQ STATUS

Figure 4-8., Generalized Coding of the Modem Send Device Driver
and Device Service Routine (#IMDMS)
(Sheet 2 of 3)
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*

*=w-==]3 NEW ORDER CHAINED

#IW(2)54 LDW,X2 4 FETCH NEW QRDER
AND #Iw(2)C4 =Xt{npa’
BCB #IW(2)53 YES
JMP #IW(2)56 NO

*
few=mee OOK=AHEAD TO NEXT IO0OCQ ENTRY
#IW(2)53 Lx2,%x2 @

LDB, X2 2 FETCH LOGICAL STATUS
CNE #IW(2)C8 =xX'fpanL
BCB #IW(2)56 NOT I/0 PENDING
*
kem=e=GN TO MODEM SEND DRIVER
SX2,X1 8 LOOK=AHEAD ADR TO PCR
LAX? #IW(2)56
JMP,N, X1 4 G0 To DRIVER
*
*m====RFSTORE NEW JOCQ-0UT
#IW(2)56 LDW #IW(2)T4
LXy #IW(2)T0 PUT PCR ADR IN X1
#IW(2)57 STw,Xxt B8 RESTORE I0CHA=0UT IN PCB
*
*mm=weEXIT TO LEVEL RESTORE ROUTINE
#IW(2)59 JMP #IX499 EXIT TN LSRR
*
- «-DEVICF NOT READY
#IW(2)79 LDW #IWC2)CY =X'0341"
#IW(2)72 STW,X2 2 UPDATE IOCQ STATUS WORD
JMP #IW(2)59 GO TO EXIT

*
*

#ee=e=CONSTANTS

#IW(2)C8 HEX naat

#IW(2)C9 HEX n344 DEVICE NOT READY
#IW(2)CR HEX AFFF

#IW(2)CC HEX 7302 BYTE CNUNT = n
#IW(2)CD HEX n2an

*
*

*=e~==VARTARLES

BIW(2)T3 HEX 14 ICB STATUS
#IW(2)T4 HEX 4] NEW T10CGQ=-0UT
*
*=m===G0 TO NEXT DSR
#IW(2)99 EQU *
* .

SKIP P

END

Figure 4-8. Generalized Coding of the Modem Send Device Driver
and Device Service Routine (#IMDMS)
(Sheet 3 of 3)
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1,12 EXIT Macro Routine (#IMEXT)

The EXIT macro routine is incorporated in
each IOCS monitor that is created. It effects a
system exit, The EXIT macro routine is
specialized according to the form of macro call
that SYSGEN generates:

$ A #IMEXT A Arg
or
$ A#IMEXT »,,

The first form of the call statement is used if a
System Logging Device was assigned via the
ASGL directive input to SYSGEN. That is, if
the third entry of the ASGL directive was a valid

2HIMEXT

device identifier, the identifier becomes the
argument in the $A#IMEXT call. The second
form of the call statement is generated if the
third entry in the ASGL directive was 000 (i.e.,

if no logging device was assigned).

The generalized coding of the #IMEXT
macro routine contains statements to effect
message logging if a System Logging Device was
assigned. These statements contain dummy
arguments of the form (IN). Thus, if the logging
device identifier is transmitted inthe $ A#IMEXT
macro call, the logging statements are inserted
in the specialized routine; otherwise, they are
omitted. The generalized #IMEXT macro rou-

tine coding is shown in Figure 4-9.

(2R R R R R R R R R R R R R R R E R R R R R R R RS R)

LA R R R R R R R R A e R R R R R R R SRR R R R R AR E R R R SRR

* JFEXIT ROUTINE
*

K- CALLING SEQUENCF

« Me(

* NFC 7]

L R R R R R A R R R R R R R E R RS RS ES RSl S
Yk hkrohdrh bk ke bk kkkh kb bkt bk sk s e o e o o e e ok e e e sk e e o ok kb b e

- ——————— CIEAR LLOC ©® AMD DILD PC
#IVEXT LDI AC,Q
STW B#TANTY
STw #ITTPY
W
W - LOG END OF JOR
LAX? #100P |
JMP #1Z20.06
DFC hulagy
#lvnpPi Fan *
*
P 6N TO N
INR
*
SKIP P
END

CLFAR 0LD=-PC OF INT LEVEL 9

LNG END OF JOBK (1N)

STALL AT ZERO

Figure 4-9. Generalized Coding of the EXIT Macro Routine
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1.13 CLOSE Macro Routine (#IMCLL)

The CLOSE macro routine is specialized
for each IOCS monitor that is created. This
routine performs the processing required to
close a specified device, It is specialized
according to the form of macro call that SYSGEN

generates:

$A#IMCLLA Arg
or

$A#IMCLLA,

The first form of the call statement is used if a
System Logging Device was assigned via the
ASGL directive input to SYSGEN. That is, if
the third entry of the ASGL directive was a
valid device identifier, the identifier becomes
the argument in the $A #IMCLL call, The
second form of the call statement is generated
if the third entry in the ASGL directive was 000

(i. e., if no logging device was assigned).

As in the #IMEXT macro routine, state-
ments appear in the generalized #IMCLL macro
routine to effect message logging when a Sys-
tem Logging Device has been assigned. When
the $4 #IMCLL call transmits a logging device
identifier as its argument, the logging state-
ments (containing dummy arguments of the type
(IN)), are inserted in the specialized routine.

If a comma is transmitted in the $4 #IMCLL call
statement, the logging statements are omitted

by the Assembler's macro processor phase.

1,14 _INITialization Macro Routine (#IMINT)

The INITialization routine performs the
processing required to initialize all devices in
the equipment configuration. This routine is
always incorporated in the IOCS monitor being

created. SYSGEN generates the statement:

$4 #IMINT

to cause the routine to be incorporated in the
monitor. No arguments are supplied in the call,
and no dummy arguments appear in the genera-
lized coding., That is, the entire roufine is

incorporated in the IOCS monitor.

1,15 OPEN Macro Routine (#IMOPL)

The OPEN routine performs the processing
required to OPEN a specified device. It is
specialized for each IOCS monitor that is
created according to the form of macro call that
SYSGEN generates:

$A #IMOPLA Arg

or $A #IMOPLA ,

The first form of the call statement is used if a
System Logging Device was assigned via the
ASGL directive input to SYSGEN. = That is, if
the third entry of the ASGL directive was a
valid device identifier, the identifier becomes
the argument in the $A #IMOPL call. The
second form of the call statement is generated
if the third entry in the ASGL directive was 000

(i. e., if no logging device was assigned).

The generalized coding of the #IMOPL
macro routine contains statements to effect
message logging if a System Logging Device has
been assigned., If the logging device identifier
is transmitted in the $4 #IMOPL call, the
logging statements (containing the dummy argu-
ments (IN)), are inserted in the specialized

routine; otherwise, they are omitted.

1,16 IOACTion Macro Routine (#IMACT)

The IOACTion macro routine is specialized
for each IOCS monitor that is created, This
routine performs the processing required to set
up for and start input/output operations. The
SYSGEN program generates the macro call:

$A#IMACTA Arg

or $A#IMACTA,

4:1-20



to effect specialization of the #IMACT routine.
The first form of the macro call is used if a
System Logging Device was assigned via the
ASGL directive input to SYSGEN, That is, if
the third entry of the ASGL directive was a

valid device identifier, the identifier becomes
the argument in the $4 #IMACT macro call, The
second form of the $4 #IMACT call is used if

the third entry in the ASGL directive was 000

(i. e., if no logging device was assigned).

The generalized coding of the #IMACT
macro routine contains statements to effect
message logging if a System Logging Device
was assigned., If the logging device identifier
is transmitted inthe $A #IMACT call, the log-
ging statements (containing the dummy argu-
ments (IN)) are inserted in the specialized

routine; otherwise, they are omitted.

1.17 Compute PCB Address Macro Routine

(#IMPCB)

This macro routine is always incorporated
in the IOCS monitor being created. As its name
implies, its function is to compute the addresses
of the Physcial Control Blocks (PCBs) for
assigned devices. The SYSGEN program gener-

ates the macro call statement:
$A #IMPCB

to cause the entire routine to be inserted in the

IOCS monitor being assembled.

1.18 Error Logging Macro Routine (#IMLOG)

This routine produces the logging messages
on the System Logging Device when it has been
assigned. The routine contains the LUN Con-
version Table, the Message Locate Table, and
the Canned Message Table. When a System
Logging Device 'is assigned on the ASGL direc-
tive input to SYSGEN, the macro call:

$A #IMLOG

4: 1-21

is generated. At assembly time, the entire
Error Logging Routine is inserted in the IOCS

monitor being created.

The Error Logging Routine is called by the
MSC service routines when the error logging
statements have been incorporated in them. That
is, when a logging device identifier is transmitted
as the argument in the MSC service routine macro
calls generated by SYSGEN, the logging state -
ments are included in the specialized versions of
the EXIT, OPEN, CLOSE, etc., service routines.

1.19 Clock Service Macro Routine (#IMCLK)

The Clock Service Routine performs the pro-
cessing required when the interval timer interrupt
is selected by the user. The interrupt occurs at
level 0. It is specialized according to the form
of the CALL directive to SYSGEN:

CALL, $A #IMCLK, Argl, Arg,
or CALL, $4 # IMCLK, Arg,

The first form generates the modified version
of the clock. This version of the clock allows
linkage to user specified subroutines when a clock
expires. Arg; must be the letters MT (modified
timer). Argp specifies the number of clocks to

be generated.

The second form is used to generate the
standard version of the clock, which decrements
the clock to zero without subroutine linkage. Argl

specifies the number of clocks to be generated.

When the CALL directive is processed by
SYSGEN, the CALL statement

$A #IMCLK

is written onto the Assembler-formatted output
file. When the Assembler's macro processor
reads the macro call, it writes the Clock Ser-

vice Routine onto its output work file.




1,20 Parity Error Macro Routine (#IMPAR)

The parity error interrupt level 10 is
optional. The user specifies the inclusion or
exclusion of the interrupt level via a CALL di-

rective in the format:

CALL, $p #IMPAR A Arg

or CALL, $ A#IMPARA ,

as the input to the SYSGEN program.

2#IMPAR

When the SYSGEN program interprets the
CALL directive it generates one of the following

macro call statements:

$A#IMPAR AArg
or $4 #IMPARA |

The Parity Error Routine is specialized
according to the form of the macro call that is
issued. The generalized coding of the Parity

Error Routine is shown below:

LA S AR LR AR S S X R AR S X R R 2R R AR A R Ry R A R R R R R R R R
ok kkkk ko hhhkhhd kbbb kbbb bbb kbbb kbbb bbbk bbbk bbbk bbbk bk hokok

*

* PARITY ERRNR ROUTINE

*

- CALLED FROM INTERRUPR LEVEL 1@

*

******i******ﬁ**itt***i**********t*t************f******i****i****i*i***#
bk kb bk kbbb bbb bbb bhbbrdbhkdkdbbdbdbdbdbdbdbdddbdddddddddddddi

#IVPAR LDw #2IVPAQ
ADD #IVCAy
STw #IVPPD
JMp . #1VPQQ
| AX2 #1VP99
Jup #I17L06G
#IvPp® DEC an13
#IVPOQ  INK EXIT
#IvCnt HFX 170
SKIP P
FND

If the first form of the call statement is
issued, the first IMP statement is omitted from
the specialized #IMPAR routine because of the
(1Y) dummy argument, and the LAX2 and second

JMP statements are included. If the second

(1Y)
(1N)
(1N)

form of the call statement is issued by the

SYSGEN program, the first TMP statement is
included in the specialized Parity Error Routine,
and the LAX2 and JMP statements are omitted.
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Section 2. USER MACRO LIBRARY FILE

The User Macro Library is a collection of generalized, source-coded routines that may be called

within applications source programs to effect the following:

) Creation of FIOBs and IOCQ Table entries
. Monitor service calls to perform the following:

READ operations on an input device
WRITE operations on an output device
REWIND operations on I/O devices

OPEN devices

CLOSE devices

INITialize all devices on the system

Cause a System EXIT

Control or interrogate the Watchdog Timer

Sense device status

Test and reset lists of devices attached to the Channel Interface Controller

) Inclusion of Translate Tables for use in translating 2260 keyboard code, ASCII
keyboard code, and the IPARS keyboard code to the internal ASCII code

° Conversion of Baudot to ASCII code and ASCII to Baudot Code used with the
ASR 32 teletype device.

The routines are called via macro call statements within the user's program. The format of the

call statement is:
$ macroname argument list

where the $ appears in column 1 of the coding form, followed by a blank character. The name of the
macro routine then appears, followed by a blank character. The argument list, if required, then
appears, where two or more arguments are separated by commas. If a required argument is to be

omitted from the list, its omission is indicated by a comma in the argument's position in the list.

When a program contains macro call statements, the User Macro Library file must be input to the
Assembler for use by the macro processor in specializing the called macro routines, as described in
Part 2 of this Handbook.

The remainder of this section presents detailed descriptions of the User Macro Library routines

and the manner in which they are called in source programs.




2.1 IOFIOB Macro Routine

The IOF10B user macro routine effects specialization of the source statements that construct a
File Input/OQutput Block (FIOB) describing the parameters of each IOACTion service to be performed
by IOCS. The generalized coding of the IOFIOB macro routine is shown below:

FIOFIOB

(1) HE X I SPARE/FRROR CODE

(231 HE X (3 MODE, FUNCTION, LOG UNIT NO

(2)2 ADnC (4) RUFFER ADDRFSS ‘

(2)3 DEC (5) BYTE COUNT .

(214 ADC (6) TRANSLATE TARLF BASE (9Y)

(2)4 HE X (6) DISK TRACK=-CYLINDER ADDRESS (9N}

(2)5 ADC (7) SEARCH TABLF BASE (9Y)

(2)5 HE X (7 DISK SECTOR ADDRESS (9N)
RESV,? 4 SPARE

(2)8 HE X AAA(8) SPARF/LUN FXTENSION NUMBER

END

The macro routine contains nine dummy arguments, and therefore nine arguments must be trans-

mitted in the IOFIOB call statement. These arguments are defined below.

Argument 1: The starting location (e. g., symbolic tag) of the specific FIOB to be

created must appear in the first position of the call statement list, *

Argument 2: The first portion of a symbolic tag for the constant defining statements
in the FIOB must appear as the second argument in the macro call

statement. ¥

Argument 3: The data transfer mode, device function code, and logical unit number
(LUN) of the device on which the IOACTion is to be performed must be

specified as argument 3.

Argument 4: This argument specifies the starting address of the buffer to or from
which I/O data is to be transferred.

Argument 5: This argument specifies the number of bytes of data to be transferred to
or from the I/O buffer.

Argument 6: This argument specifies the starting location of the Translate Table if
the I/O action is to be performed on a device other than a disc or the
address of the disc track and cylinder if a disc device is to be used in

the I/ O operation.

*Arguments 1 and 2 supply labels for statements in the FIOB., The first argument supplies a
complete label and may be six characters or less; the first character must be alphabetic. Argument
2 specifies five or less characters of a label; the first character must be alphabetic.



Argument 7:

Argument 8:

Argument 9:

This argument specifies the address of the starting location of the Search
table if the I/ O operation is to be performed on a device other than a disc,
or the address of the disc sector if a disc device is to be used in the

operation.

The LUN extension number of a specific device on a device controller

to which multiple devices may be attached.

This argument must be a 1 if the I/O operation is to be performed on a
disc device, or a comma (,) if any other device is to be used for the

I/0 operation. If a 1 is specified as the ninth actual argument in the
$IOFIOB call statement, the Translate and Search Table address constart
statements are omitted from the specialized routine and the disc track-
cylinder and sector hexadecimal constant statements are included. If a
comma is transmitted in position 9 of the call statement argument list,
the ADC statements specifying the Translate and Search Table addresses
are included in the routine and the disc address statements are omitted

from the specialized routine at assembly time.

The call statement:

$ IOFIOB FI10B1,JVC,FFFF,BUFFI1, 320, 0208, 0040,0,1

causes the following routine to be specialized at assembly time.

FIOB1 HEX 0 SPARE/ERROR CODE
JVCl HEX FFFF MODE, FUNCTION, LOG UNIT NO
JVvC2 ADC BUFF1 BUFFER ADDRESS
JVC3 DEC 320 BYTE COUNT
JVC4 HEX 0208 DISK TRACK-CYLINDER ADDRESS
JVC5 HEX 0040 DISK SECTOR ADDRESS
RESV,0 4 SPARE
JVC8 HEX 0000 SPARE/LUN EXTENSION NUMBER

The call statement

$ IOFIOB FIOB2,JVC,2401,BUFF1, 80, TRANS,SRCH, 4, ,

causes the following routine to be specialized.

FIOB2 HEX 0 SPARE/ERROR CODE
JVCl HEX 2401 MODE, FUNCTION, LOG UNIT NO
JvC2 ADC BUFF1 BUFFER ADDRESS
JVC3 DEC 80 BYTE COUNT
JvC4 ADC TRANS TRANSLATE TABLE BASE
JVCs ADC SRCH SEARCH TABLE BASE
RESV,0 4 SPARE .
JVC8 HEX 0004 SPARE/LUN EXTENSION NUMBER




2.2 1I0I0OCQ Macro Routine

The IOIOCQ user macro routine effects specialization of source statements required to set up

entries in the IOCQ table. The generalized coding of the routine is shown in Figure 4-10.

The IOIOCQ macro may be called to generate a single IOCQ entry or a maximum of eight IOCQ
entries. In all cases, the IOCQ name base must appear as the first argument in the list of the
$I0IOCQ call statement. Following the name base may be from one to eight modifiers to the name
base.* These modifiers uniquely identify individual entries in the IOCQ table being generated. As in
all macro call statement lists, the individual arguments in the list are separated by commas, and

omitted arguments are indicated by commas.

To effect the creation of a single IOCQ table entry, the user specifies the name base, and a

single name base modifier followed by eight commas. For example, the call statement
$ IOIOCQ IOCQ’A”,’)I”

specifies that only one entry is to be created in the IOCQ table. The name base is to be IOCQ, and the
modifier A is to be used to specialize the entry. The following coding will be produced as a result of

the single entry call.

I0CQA ADC 10CQA LINK
0 LOGICAL/PHYSICAL STATUS '
0 MODE, FUNCTION, LOG UNIT NO
0 BUFFER ADDRESS
HEX 0 BYTE COUNT
0 TRANSLATE TABLE/DISK ADDRESS
0 SEARCH TABLE/DISK ADDRESS '
6 SPARE

If several IOCQ entries are to be created, the IOIOCQ macro call statement list contains the name
base as the first argument, followed by a comma and the appropriate number of name base modifiers.

For example, the call statement
$1010CQ 10CQ,A,B,C,D,,,,,
specifies that four IOCQ entries are to be created. The name base is to be I0CQ, and the four entries

are to be specialized with the arguments A, B, C, and D. The following coding will be produced by

the call statement:

*Since the name ba‘se and the modifiers complete the label fields of the IOCQ table, the combined
number of characters must not exceed six characters; the first character must be alphabetic.



10CcQA ADC I0CQB LINK

HEX 0 LOGICAL/PHYSICAL STATUS
HEX 0 MODE, FUNCTION, LOG UNIT NO
HEX 0 BUFFER ADDRESS
HEX 0 BYTE COUNT ,
HEX 0 TRANSLATE TABLE/DISK ADDRESS
HEX 0 SEARCH TABLE/DISK
RESV, 0 6 SPARE

I0CQB ADC I0CQC LINK

I0CQC ADC I0CQD LINK

10CQD ADC IOCQA LINK

2.3 READ Macro Routine

The READ user macro routine effects specialization of the source statements required to perform
a read operation on an input device. The generalized coding of the READ macro routine is shown

below.

? READ
MSC MONITOR SERVICE CALL
HEX 7 I/O ACTION CODE
ADC (1) RETURN ADDRESS
ADC (2) FIOB ADDRESS
END

Since there are two dummy arguments in the routine, the call statement to the routine must transmit

two actual arguments, as follows:

Argument 1: This argument specifies the user program address to which IOCS is to

return control on completion of the read operation.

Argument 2: This argument specifies the address of the FIOB%* associated with the

device on which the read operation is to be performed.

*Prior to the appearance of a READ call statement, an FIOB with a READ function code must
have been established in the calling program.



PEOIOEG—— -~

(?) LINK (3Y)

1 ADC (1)
(1)) ADC (1) (3) LINK (3N)
HEX (%] LOGICAL/PHYSICAL STATUS (2N)
HEX %] MODE, FUNCTION, LOG UNIT NO (2N)
HEX a BUFFER ADDRESS (2N)
* - oHEX- - B e - —RYTE--COUNT (2N)
HEX 4 TRANSLATE TABLE/DISK ADDRESS (2N)
HEX 4] SEARCH TABLE/DISK ADDRESS (2N)
RESV,@ 6 SPARE (2N)
(1)(3) ADC (13(2) LINK (4Y)(3N)
(1)(3) ADC (1)(4) : LINK (4N)
. - HEX & - -LOGICALAPHYSICAL STATUS (3N)
HEX [ MODE, FUNCTION, LOG UNIT NO (3N)
HEX [/ BUFFFR ADDRESS (3N)
HEX f BYTE COUNT (3N)
HEX a TRANSLATE TARLE/DISK ADDRESS (3N)
HEX ] SEARCH TABLF/DISK ADDRESS (3N)
RESV,8- 6 SPARE (3N)
(1) (4) ADC 1) (2) LINK (5Y) (4N) (3N)
(1) (4) ADC 1) (5) LINK (5N)
HEX 4 LOGICAL/PHYSICAL STATUS (4N)
HEX [ MODE, FUNCTION, LOG UNIT NO (4N)
HEX [ BUFFER ADDRFSS (4N)
HEX 2 BYTE COUNT (4N)
HEX 2 TRANSLATF TABLE/DISK ADDRESS (4N)
HEX (4] SEARCH TABLF/DISK ADDRESS (4N)
RESV,® 6 SPARE (4N)
(1) (5) ADC (1 (2) LINK (6Y) (5N)(4AN) (3N)
(1) (5) ADC (1)(6) LINK- (6N)
- HEX @ - LOGICAL/PHYSICAL STATUS (5N}
HEX a MODE, FUNCTION, LOG UNIT NO (5N)
HEX [ BUFFER ADDRESS (5N)
HEX (4] BYTE COUNT (5N)
HEX %) TRANSLATE TARLE/DISK ADDRESS (5N)
HEX a SEARCH TABLF/DISK ADDRESS (5N)
o . - RESV,8-- K -—-— .. . SRARE (BN)
(1)(6) ADC (1) (2) LINK (7Y)(6N)(5N) (4N) (3N)
(1) (6) ADC t1)(7) LINK (7N)
HEX 4] LOGICAL/PHYSICAL STATUS (6N)
HEX @ MODE, FUNCTION, LOG UNTT NO (6N)
HEX a BUFFER ADDRESS (6N)
—HEX —---B - - - - BYTE-COUNT-{6N) :
HEX 4] TRANSLATE TABLE/DISK ADDRESS (6N)
HEX 2 SEARCH TABLF/DISK ADDRESS (6N)
RESV,® 6 SPARE (6N)
(1)(7) ADC (1)¢2) LINK (8Y)(7N)(6N)(SN) (4N) (3IN)
(1)(7) ADC (1) (8) LINK (8N)
HEX. . @ - OGLCAL/PHYSTICAL. STATUS . (7ZN).o—
HEX [ MODE, FUNCTION, LOG UNIT NO (7N)
2 HEX . @ BUFFER ADDRESS (7M)
HEX a BYTE COUNT (7N)
". HEX . .9 TRANSLATE TYABRLE/DISK ADDRESS (7N)
HEX ] SEARCH TABLE/DISK ADDRESS (7N)
O RESV, @ 6 SPARE (IN} . — e
(1)(8) ADC (1) (2) LINK (9Y)(BN)(7N)(6N)(5N)(4N)(3N)
7€1)€8) - ADC — €1)€9)- — - LINK (9N) -
HEX 4 LUGICAL/FHYSICAL STATUS (8N)
S — — ——HEX- @ - - — - -MODE, FUNCTION, LOG UNIT NO (8N)
HEX @ BUFFER ADDRESS (8N)
e ME¥— 8 BYTE COUNT{8N}—
HEX ] TRANSLATE TABLE/DISK ADDRESS (8N)
s. . _.— . HEX @ - — . — . _SEARCH TABLE/DISK ADDRESS (8N) = S
RESV,8 6 SPARE (8N)
S($)€9) - ~ADE- — €13 €2) — — — ——LINK (9N)
HEX @ LOGICAL/PHYSICAL STATUS (9N)
4 HEX F—NO— £ ONY)—
HEX @ BUFFER ADDRESS (9N)
~HEX - B- BYTE COUNT (9N}
HEX a TRANSLATE TABLE/DISK ADDRESS (9N)
HEX @ SEARCH TABLE/DISK ADDRESS (9N)
RESV,® 6 SPARE (9N)
-END
Figure 4-10. Generalized Coding of the IOIOCQ Macro Routine
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To illustrate the manner in which the READ routine is called, assume that the return address in

the program is FINISH, and the address of the FIOB to be used is FIOBl. The call statement

$ READ FINISH, FIOB1

will cause the READ routine to be specialized as shown below:

MSC MONITOR SERVICE CALL
HEX 7 I/O ACTION CODE

ADC FINISH RETURN ADDRESS

ADC FIOBI FIOB ADDRESS

2.4 WRITE Macro Routine

The WRITE user macro routine effects specialization of the source statements required to per-

form a write operation on an output device. The generalized coding of the WRITE macro routine is

shown below:

? WRITE
MSC MONITOR SERVICE CALL
HEX 7 1/O ACTION CODE
ADC (1) RETURN ADDRESS
ADC ) FIOB ADDRESS

Since there are two dummy arguments in the routine, the call statement must transmit two actual

arguments as follows:

Argument 1: This argument specifies the user program address to which the IOCS monitor

is to return control on completion of the write operation.

Argument 2: This argument specifies the address of the FIOB* associated with the device

on which the operation is to be performed.

To illustrate the WRITE call statement, assume that the return address in the program is
PRINT and the address of the FIOB is PRINTR. The call statement

$ WRITE PRINT, PRINTR

will cause the WRITE routine to be specialized as shown below.

MSC MONITOR SERVICE CALL
HEX 7 1/O ACTION CODE
ADC PRINT RETURN ADDRESS

ADC PRINTR FIOB ADDRESS

* )
Prior to the appearance of a WRITE call statement, an FIOB with a WRITE function code must
have been established in the calling program.



2.5 REWIND Macro Routine

The REWIND user macro routine effects specialization of the source statements required to per-
form a rewind operation on an I/O device. The generalized coding of the REWIND macro routine is

shown below.

? REWIND
MSC MONITOR SERVICE CALL
HEX 7 1/O ACTION CODE
ADC (1) RETURN ADDRESS
ADC (2) FIOB ADDRESS

END

Since there are two dummy arguments in the routine, the call statement must transmit two actual

arguments, as follows:

Argument 1: This argument specifies the user program address to which IOCS is to return

control on completion of the rewind operation.

Argument 2: This argument supplies the address of the FIOB* associated with the device

on which the operation is to be performed.

For example, assume that the program return address is RDREC and the address of the associated
FIOB is RWFIOB. The call statement

$ REWIND RDREC,RWFIOB

will cause the REWIND routine to be specialized as follows:

MsSC MONITOR SERVICE CALL
HEX 7 I/O ACTION CODE

ADC RDREC RETURN ADDRESS

ADC RWFIOB FIOB ADDRESS

2.6 OPEN Macro Routine

The OPEN user macro routine effects specialization of the source statements required to open a

specific I/O device. The generalized coding of the macro routine is shown below.

*
Prior to the appearance of a REWIND call statement, an FIOB with a REWIND function code must
have been established in the calling program.



? OPEN
MSC MONITOR SERVICE CALL
HEX 6 OPEN CODE
ADC (1) RETURN ADDRESS
ADC *+2  PARAMETER LIST ADDRESS
HEX (2) LUN
ADC (3) 10CQ ADDRESS

(4) RESV,0 2 ERROR FIELD
END

The OPEN macro routine has four dummy arguments; hence, four actual arguments must be trans-

mitted to the routine via the call statement list, as described below:

Argument 1: This argument specifies the user program address to which IOCS is to

return control when the specified device has been opened.

Argument 2: This argument supplies the logical unit number (LUN) of the device to be
opened.
Argument 3: The address of the associated entry in the IOCQ table is specified as the

third actual argument.

Argument 4: The label of the error code field is defined in argument 4. This argument

must consist of six characters or less, the first of which must be alphabetic.

Shown below is a call statement with the proper arguments for the OPEN routine.

$ OPEN STARTI,,IOCQX, ERRORI

When the call statement is processed by the Assembler, the following specialized coding is pro-

duced for the calling source program:

MSC MONITOR SERVICE CALL
HEX 6 OPEN CODE
ADC START1 RETURN ADDRESS
ADC 42 PARAMETER LIST ADDRESS
HEX 1 LUN
: ADC I0CQX IOCQ ADDRESS
ERRORI RESV, 0 2 ERROR FIELD

2.7 CLOSE Macro Routine

The CLOSE user macro routine effects specialization of the source statements required to close a

specific I/O device. The generalized coding of the macro routine is shown below.

? CLOSE ‘
MSC MONITOR SERVICE CALL
HEX 1 CLOSE CODE
ADC (1) RETURN ADDRESS
ADC *42 PARAMETER LIST ADDRESS
HEX @) LUN

(3) RESV,0 2 ERROR FIELD
END :



There are three dummy arguments in the CLOSE macro routine. Hence, a user macro call statement
must contain three actual arguments to be used to specialize the coding to be incorporated in the call-

ing program. The actual arguments are described below:

Argument 1: The calling program return address appears as the first argument in the call

statement list.

Argument 2: The second argument supplies the logical unit number (LUN) of the device

to be closed.

Argument 3: The label of the error code field is specified as argument 3. This argument

may consist of six characters or less, the first of which must be alphabetic.
The call statement
$ CLOSE FINl, 1, ERROR2

will cause the following spécialized code to be produced by the Assembler's macro processor:

MSC MONITOR SERVICE CALL
HEX 1 CLOSE CODE
ADC FIN1 RETURN ADDRESS
ADC *+2 PARAMETER LIST ADDRESS
HEX 1 LUN

ERROR2 RESV, 0 2 ERROR FIELD

2.8 INIT Macro Routine

The INIT user macro routine effects specialization of the source statements required to reset all

devices on the system. The generalized coding of the routine is shown below.

? INIT
MSC MONITOR SERVICE CALL
HEX 2 INIT CODE
ADC (1) RETURN ADDRESS

END

The address constant statement contains a dummy argument instead of the user program address
to which IOCS is to return control after the initialization operation is completed. The macro call
statement to the INIT routine must therefore specify the return address as its only argument. For

example, the call statement

$ INIT START

will cause the following specialized routine to be inserted in the calling program at assembly time:

MSC MONITOR SERVICE CALL
HEX 2 INIT CODE _
ADC START RETURN ADDRESS
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2.9 EXIT Macro Routine

The EXIT user macro routine effects the specialization of source statements required to request

IOCS to log the end of job and cause a system exit. The generalized coding of the macro routine is

shown below.

? EXIT
MSC MONITOR SERVICE CALL

HEX 0 ALL DONE CODE
END

There are no dummy arguments in the macro routine; hence no actual arguments are transmitted

to the routine in the call statement. A sample call statement is illustrated below:
$ EXIT
The following code will appear in the calling source program.

MSC MONITOR SERVICE CALL
HEX 0 ALL DONE CODE

2.10 Watchdog Timer (WDTMSC) Macro Routine

The WDTMSC user macro routine effects specialization of source statements required to control

or interrogate the watchdog timer. The generalized coding of the watchdog timer macro routine is

shown below.

? WDTMSC
MSC MONITOR SERVICE CALL
DEC 3 WATCHDOG TIMER CODE
ADC (1) RETURN ADDRESS
ADC (2) PARAMETER LIST ADDRESS

2) DEC 000(3) REQUEST CODE

HEX 0 POWER STATUS FIELD
HEX 0 ERROR FIELD

Since there are three dummy arguments in the macro routine, the watchdog timer call statement

must transmit three actual arguments, as follows:

Argument 1: The first argument specifies the user program address to which IOCS is to

return control when the watchdog timer service has been performed.

Argument 2: The tag assigned to the parameter list. This argument may consist of six

characters or less, the first of which must be alphabetic.

Argument 3: The request code, which may be one of the following:
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Code Requested Service

1 Requests that IOCS reset the watchdog timer. The watchdog
timer must be reset once every 34 seconds or automatic pro-
gram restart will occur.

2 Requests the monitor to start the watchdog timer under pro-
gram control and automatically initialize the counter to zero.

3 Requests the monitor to turn off the watchdog timer under
program control.

NOTE

Code 3 should be issued only in
special cases, since it causes

/ the watchdog timer to be totally
disabled. w

4 Requests that the monitor read the power status and return the
reading to the power status field in the specialized routine.

Other  Any code other than one of the above is illegal and will cause
the monitor to return an illegal request code of 1 to the Error
Field defined in the last statemlent of the WDTMSC routine.
No watchdog timer action is taken when an illegal code is issued.

When the watchdog timer routine is called, the Assembler substitutes the actual arguments in the

call statement for the dummy arguments to produce a specialized routine.

At program execution time, control passes to the IOCS monitor, and the specified timer action

is performed.

2.11 Device Sensing (DVSMSC) Macro Routine

The DVSMSC user macro routine effects specialization of the statements required to request the
IOCS monitor to sense the status of a specific device. The generalized coding of the device sensing

macro routine is shown below.

? DVSMSC
MSC MONITOR SERVICE CALL
DEC 5 DEVICE SENSING CODE
ADC (1) RETURN ADDRESS
ADC (2) PARAMETER LIST ADDRESS

(2) HEX 00(3) LUN NUMBER

HEX 0 STATUS FIELD
HEX 0 ERROR FIELD

END

Since three dummy arguments appear in the macro routine, the user call statement must transmit

three actual arguments, as follows:
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Argument 1: The calling program address to which IOCS is to return control when

the device sensing service has been performed.

Argument 2: The address of the parameter list, which becomes the operand of the
second ADC statement and the label of the HEX statement that defines
the logical unit number (LUN) of the device to be tested. This argument
may consist of six characters or less, the first of which must be

alphabetic.
Argument 3: The LUN of the device whose status is to be sensed.

When the call statement is processed, the Assembler inserts the actual arguments in the place of

the three dummy arguments to produce the specialized routine.

When the routine is executed, the device's hardware status is returned to the status field, unless
an erroneous LUN (i.e., an unassigned LUN) was specified, in which case an error code of 2 is

returned to the error field. If no error occurred, the error field setting remains all zeros.

2.12 CICMSC Macro Routine

The CICMSC user macro routine effects specialization of source statements required to test or
reset busy or off-line bits of devices attached to the Channel Interface Controller (CIC). The

generalized coding of the routine is shown below.

2 CICMSC
MSC MONITOR SERVICE CALL
DEC 4 CIC CODE
ADC (1) RETURN ADDRESS
ADC ) PARAMETER LIST ADDRESS
) HEX 00(3) LUN NUMBER
DEC 000(4) REQUEST CODE
HEX 0 STATUS FIELD
HEX 0 ERROR FIELD
END

Since there are four dummy arguments in the macro routine, the call to the routine must transmit

four actual arguments, as follows:

Argument 1: The calling program address to which IOCS is to return control when the

CIC service has been performed.

Argument 2: The address of the parameter list, which becomes the operand of the second
ADC statement and the label of the HEX statement that defines the logical
unit number (LUN). This argument must be six characters or less, the

first of which must be alphabetic.

Argument 3: The LUN of the CIC device to be tested.
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Argument 4: The request code, which may be one of the following:

Code‘ ‘ Requested Service

1 Requests that the busy bit of the specified device be tested and
set. The current status of the busy bit is returned in bit 0 of
the status field, where a 1 = busy and a 0 = not busy. The re-
maining bits of the status field are undefined. The busy bit is

then set.
2 Requests a resetting of the busy bit of the specified device.
3 Requests that the off-line bit of the specified device be

tested and set. The current status of the off-line bit is re-
turned in bit 0 of the status field, where 1 = off-line and

0 = on-line. The remaining bits of the status field are un-
defined. The device off-line bit is then set.

4 Requests a resetting of the off-line bit of the specifie‘d device.

Other Any code other than one of the above is illegal and will be
reported via a 1 code in the error field defined in the last state-
ment of the CICMSC routine. No other action is taken by IOCS
when an illegal request code is specified in position 4 of the
call statement.
When the $CICMSC call statement is processed the Assembler inserts the actual arguments in the

place of the four dummy arguments to produce the specialized routine.
When the routine is executed the specified action is taken unless an erroneous LUN (i.e., an
unassigned LUN) was specified, in which case an error code of 2 is returned in the error field. If no

error occurred, the error field setting remains all zeros.

2.13 TT2260 Macro Routine

This routine causes the 2260 Translate Table to be inserted in the calling program. The table
contains the conversions codes to be used by the device controller to translate 2260 keyboard code to
the ASCII code used internally in the PTS-100. The macro routine coding, shown in Figure 4-11
contains a dummy argument in the label field of the first statement. The call statement to the routine
must therefore transmit a label to be identified as the starting location (i.e., the Translate Table base

address) in the user's program.

Assume that the symbolic tag TRNS1 is to be used as the base address of this Translate Table in

the user's program. The call statement

$ TT2260 TRANS1

will cause the first statement of the routine to be specialized as follows:

TRANS1 HEX 0000

The remainder of the Translate Table will be inserted in the calling program.
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2772260
SKIP [
* -

i**fﬁi***‘Q*i**Q*tiﬁi'iﬁtttttiﬁﬁﬁ*ﬁ*ﬁ*ﬁiﬁf*iﬁ*it*ﬁﬁﬁﬁ.fiiiiﬁ**iﬁ*ﬁ*ﬁi*i
> .

* SOFTWARE TRANSLATE TABLE 2260
*
AR A R 2 R R T T T I T T ore
€1 CHE X - - PARB- -
HEX aanc TAB START
HEX FASA RETURN Y4
HE X 5958 Y X
HE X 5756 W v
HE X 5554 ¥ T
HE X 5352 S R
HEX 5159 Q P
HE X 4F 4E 0 N
HEX 4D4C M L
HE X 4B4A K 3
HEX 4948 1 H
HE X 4746 6 F
HEX 4544 E D
HEX 4342 c B
HE X 4100 A
HE X anna
HEX aunc TAB START
HEX Fa54A RETURN Z
HEX 3b58 = EQUALS X
HEX 5756 W v
HE X 2354 NUMBER SIGN T
HEX - 5352 S R
HEX 5150 Q P
HEX - - 4F 4E 0 N
HEX 4DaC M L
HEX 4B4A K J
HEX 4948 I H
HEX 4746 G F
HEX 4544 E n
e HEMe= - 434R € B
HE X 41049 A
HEX 2F2E / SLANT . PERIOD
HEX 2D2C - HYPHEN » COMMA
HEX 2600 # AMPERSAND
HEX 3938 9 8
— e e A_HE*_.,_._.__%_._._A..D e 6
HEX 3534 5 4
HEX 3332 3 2
HEX 3130 1 a
HEX 3F3A QUESTION MARK COLON
HEX 2D38 = HYPHEN SEMI COLON
—————— —HEX— - —- P2 RB- ———— - APOSTRORHE - . FEEERR
HEX 282A OPEN PAREN *
HEX 3728 7 + PLUS
HEX 2534 PERCENT 4
HEX 3340 3 #
HEX 2429 DOLLAR SIGN CLOSE PAREN
HEX EAEC - -~STORE=RESTORE - .- - — RIGHT -ONE CHAR — ..
HEX F8F6 UP ONE CHAR DELETE
HEX ABEE HOME
HEX EAF2 . LEFT ONE CHAR DOWN ONE CHAR
HEX F40n0 INSERT
HEX E2E®Q ENTER PRINT
—  HEX¥——— DEFC L OCAL-REMOYE  CLEAR- o
HEX FEGQ CANCEL TAB
HEX 20833 - 3
HEX 3639 6 9
S == - HWEX - -9838 - 4]
HEX 3235 2 5
HEX 3828 8 SRACE —
HEX 2031 1
- HMEX- - 3437 - 4 . . 7
HEX 2800 SPACE
e END - e . B —

Figure 4-11. Generalized Coding of the TT2260 Macro Routine
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2.14 TTASCI Macro Routine

This routine causes the ASCII Keyboard Translate Table to be inserted in the calling program. The
table contains the conversion codes to be used by the device controller to translate ASCII keyboard input
code to the ASCII code used internally in the PTS-100. The macro routine coding, shown in Figure
4-12, contains a dummy argument in the label field of the first statement. The call statement to the
routine must therefore transmit a label to be identified as the starting location (i.e., the Translate

Table base address) in the user's program.
The call statement

$ TTASCI ASCTRN
will cause the first statement of the routine to be specialized as follows:.
ASCTRN HEX 0000

The remainder of the table will be inserted in the calling program.,

2.15 TTIPAR Macro Routine

This macro routine causes the IPARS Keyboard Translate Table to be inserted in the calling pro-
gram. The table contains the conversion codes to be used by the device controller to translate IPARS
keyboard input code to the ASCII code used internally in the PTS-100. The macroroutine coding, shown
in Figure 4-13, contains a dummy argument in the label field of the first statement. The call statement
to the routine must therefore transmit a label to be identified as the starting location (i.e., the Trans-

late Table base address) in the user's program. The call statement
$ TTIPAR IPRSIN

will cause the first statement of the routine to be specialized as follows:
IPRSIN HEX 0000

The remainder of the table will be inserted in the calling program.

2.16 Baudot to ASCII Converter Macro Routine

This routine performs the processing.required to convert the five-bit Baudot code input via the
ASR 32 teletype device to the seven-bit ASCII code used internally in the PTS-100. If this macro
routine is to be called, the following calling sequence must be established via source code in the

calling program:

LAX2 TAG LOAD POINTER TN PARAMETER LIST
JMP,N TAG3 GO TO CONVFRSION ROUTINE
TAG ADC INPUT INPUT BUFFER PNINTER = BAUDOT CODE
ADC OUTPUT OUTPUT BUFFER = WHERE 7O PUT ASCII
HEX XXXX NUMBFR OF BAUDNT CHARACTERS Tn BE XLMTFD
RESV, 2 NUMRER 0OF ASCII CHARACTFRS
RESV, 0 2 ERROR WORD
TAG3 ADC #JVBAC POINTER TO CONVERSION ROUTINF
EXREF #JVBAC EXTERNAL REFFRFNCE STATEMENT FOR #JVRAC
JMP TAG2 RETURN AFTER CNONVERSION
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2TTASCI

FRUALS

TIOMNMIGLMI  ZUVTA<SXNDG

REVERSE SLANT

+ PLYS

OPEN RRACE
. PERIOD
COMMA
REVERSE SLANT

SNVL D

OPEN-BRACKET
+ ASTERISK
' APOSTRNOPHE
DOLLAR SIGN
' COMMERCIAL AT
CLOSE PAREN

PRINT

€LEAR

ROLL UP

ERASE EOS

TAB

RIGHT ONE CHAR
DELETE CHAR

DOWN ONE CHAR

SKIP P
LA A Z R AR 2 X R R R N R R R Y PR R R R R R R R R R R R R R RRERE PR T RT R
*
- SOFTWARE TRANSLATF  TARLF ASCII
*
AR R AR SR R X R X R R Y R R R R R RE R R R
(1) HEX aBaa
HEX 7E30 OVERLINE
HEX 2154 EXCLAMATION
HE X 5958 v
HEX 5756 W
HEX 5554 1
HEX 5352 s
HEX 5150 Q
HE X 4F 4E 0
HEX apac M
HEX 4844 K
HEX 4948 1
HEX 4746 G
HEX 4544 F
HEX 4342 c
HEX 415C A
HEX Anne
HEX 7028 CLOSE BRACE
HEX 5000 CLNSE RRACKET
HEX nAan
HEX nane
HEX P0n0
HEX ABAN
HEX neAo
HEX - Anan
HEX #0020
HE X oA
HEX P07
HEX PAAN
HEX anen
HEX - aane
HE X nB78
HE X 2F2E / SLANT
HEX 2p2¢C - HYPHEN
HEX 385C SEMICOLON
HEX 3938 9
HEX 3736 7
| HEX 3534 5
HEX 3332 3
HEX 3130 1
HEX 3Fee QUESTION MARK
HEX 2200 QUOTATION MARK
—— o HEN¥——— . FASB—— - -~ . -EBLON
HEX 282A DPEN PAREN
HEX 2627 # AMPERSAND
HEX 2524 PERCENT
HEX 2322 3 NUMBER SIGN
HEX 2129 EXCLAMATION
[ .*E*._.,__,._.W_,.., e e e e — —
HEX 7800 -
HEX 2808
HEX 70A0
HEX 808
HEX E2EQ ENTER
HEX——DEFE——— —LBEAL ~REMBTE—
HEX FE@@ CANCEL
HEX ao02 ROLL DOWN
HEX 2200 ERASE EOL
HEX FAEC STORE~-RESTORE
HEX FBF6 UP ONE CHAR
HEX 99EE e
HEX EAF2 LEFT ONE CHAR
HEX F4a0 INSERT CHAR
HEX 2000 SPACE
- END :

Figure 4-12.

Generalized Coding of the TTASCI Macro Routine
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2TTIPAR
: SKIP - P

ﬁﬁ**ﬁi***f*i*ﬁ***'ﬁ****‘i*{**""ii*****if‘*************‘***ﬁ*f**iiﬁiﬁ**v
*

* ° SOFTWARE TRANSLATE iABLE IPAR
"

i*ﬁ*-ﬁﬁ*i*ﬁ***tﬁtii*tﬁ*i**i*#ﬁ*i-m&ﬁ*tﬁ**iitt*iiiit*iﬁ**i*iiﬁt*ﬁtﬁit***i
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Figure 4-13. Generalized Coding of the TTIPAR Macro Routine
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Note that the input buffer contains the Baudot code to be converted to ASCIL code and stored in the
output buffer. All Baudot data characters are directly convertible to ASCII characters. That is, a
one-for-one conversion of data characters is performed. In addition to data characters, the input
buffer contains shift characters. The shift characters are used by the Converter routine to perform
the conversion, but are not written into the output buffer. Hence, the output buffer need not be any
larger than the input buffer, and may in fact be smaller by the number of shift characters transmitted
from the ASR 32 teletype to the input buffer. If the programer wishes, he may use the same buffers
for input and output, thus overlaying the Baudot input with converted ASCII code.

Normal termination of the Baudot to ASCIL Converter Routine may be specified in one of the follow-

ing ways:

1. Specifying the exact number of input bytes to be processed in the operand field of the HEX
statement (i.e., in the third word of the parameter list which starts with TAG in the calling

sequence code).
2. Storing a flag of X'FF' in the last byte of the input (Baudot) buffer.

3. If a separate buffer is used for output, storing a flag of X'FF' in the last byte of the
ASCII buffer.

If the Baudot byte count is specified in the HEX statement, the routine will return control to the
calling program when the specified number of inpt characters has been translated. If a flag of X'FF'
is used in either of the input or output buffers, the routine will discontinue processing when the flag is
encountered, unless the byte count is satisfied before the flag is found. That is, if the flag termination
is to be used, the HEX statement should specify the hexadecimal value FFFF so that the byte count

will never be satisfied before the buffer flag is encountered.

The actual character value of Baudot code appears in the right- most five bit positions of the input
byte. The upper, or left-most, three bits indicate whether the code was input from the teletype key-
board (i.e., the first three bits are zeros) or from the high speed paper tape (i.e., the first three
bits are ones). The conversion routine zeros these three bits and performs the conversion on the

valid five bits of the input Baudot bytes.

The Baudot to ASCII converter routine contains the translate table of ASCII codes to be used in

performing the conversion.
To call the converter routine, the programer writes the call statement
$ #IMBAC
in his source program. Since no dummy arguments are used in the macro routine coding, no actual

arguments are required in the call statement. The entire converter routine will be incorporated in the

calling program at assembly time.
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At execution time, the calling sequence will be performed and control transferred to the assembled
converter coding. When the conversion is completed, control will return to the seventh word in the

calling program‘ s parameter list.

2.17 ASCII to Baudot Converter Macro Routine

This user macro routine performs the processing required to convert the seven-bit internal ASCII
code to the five-bit Baudot code for output to the ASR 32 teletype device. If this macro routine is to be

called by a user program, the calling sequence must be established in the calling program as shown

below.

LAX2 TAG! LOAD POINTER TO PARAMETER LIST
JMP,N TAG3 GO TO CONVERSION ROUTINE

TAGI1 ADC INPUT INPUT BUFFER POINTER (ASCII CODE)
ADC OUTPUT OUTPUT BUFFER POINTER (CONVERTED BAUDOT CODE)
HEX (BYTE COUNT) NUMBER OF ASCII BYTES TO TRANSLATE
RESV,0 2 _ NUMBER OF BAUDOT BYTES TRANSLATED
RESV,0 2 ERROR WORD ‘

TAG3 ADC #JIQABC POINTER TO STARTING LOCATION IN CONVERTER
EXREF #JQABC EXTERNAL REFERENCE STATEMENT FOR #JQABC
JIMP TAG2 RETURN ADDRESS IN CALLING PROGRAM

TAG2 EQU *

Note that the input buffer contains the ASCII code to be converted to Baudot code and stored in the
output buffer. -

Normal termination of the ASCII to Baudot converter routine occurs when one of the following

conditions is encountered:

1. The specified number of input bytes has been processed.

. 2. Aflag of X'FF' is encountered in the input buffer.

Abnormal termination of the converter routine may occur because of one of the following

conditions: !

1. The input and output buffers are equal in size.

2. The end of the output buffer was reached before all input code was processed.

These error condition terminations may be prevented by ensuring that the output buffer is large enough
to accommodate all of the characters generated by the routine. The total number of characters
generated by the routine includes all of the converted Baudot data characters, plus a shift character
each time the code conversion switches from alpha data to numeric data, or from numeric data to alpha
data. That is, the converter routine outputs a shift character to cause the tclctype to switch from
upper case to 10v§1er case and vice versa when the keyboard position of the current output character
differs from the previous output character's position on the keyboard. The total number of output
characters will always include at least one shift character, and could possibly include as many shift

characters as data characters, thus doubling the output buffer size requirement.
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In setting up the output buffer area, the programer should reserve a storage space twice the size
of the input buffer, or estimate the number of shift characters that will be generated and set up an
output buffer equal to the estimated number of shift characters plus the number of characters reserved
for the input buffer. If storage space is critical, the programer may conserve space by overlapping

the input and output buffer in one of the following ways:

1. Set up a buffer area equal to the estimated maximum number of shift characters plus the

number of input characters, and then perform the following:

Set the output buffer pointer at the upper location of the buffer area.

Set the input buffer pointer below the output pointer at the point equal to the estimated

number of shift characters.

Set a termination flag of X'FF' in the last byte of the shared buffer and set the byte count
in the HEX statement of the parameter list to X'FFFF',

2. Set up a buffer area twice the size of the input buffer requirement, then perform the following:

Set the output buffer pointer at the upper location of the buffer area.
Set the input buffer pointer at the middle of the buffer area.

Set a termination flag of X'FF' in the last byte of the shared buffer and set the byte
count in the HEX statement of the parameter list to X'FFFEF',

When either of the above actions has been taken in the source program, at execution time the
converter routine retrieves the first input code from the starting input pointer location, converts it,
and places the output code at the starting output pointer location. As the conversion proceeds, the
buffer pointers move down each time code is converted. Eventually, the output data and shift char-
acters write into locations previously occupied by input ASCII code. When the X'FF' flag is en-
countered, the conversion process terminates and control is transferred to the calling program at the

seventh word in the parameter list.

The ASCII to Baudot converter routine contains the translate table of Baudot codes used in per-

forming the conversion.

To call the converter routine, the programer writes the call statement in one of the following

formats:

$ #IMABC Argl,Arg2,13x1'g3,A1'g4

or

$ #JMABC ,,,,
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The actual arguments in the first call statement specify that error checking statements in the
generalized macro routine are to be eliminated. That is, dufnmy arguments of the forms (1Y), (2Y),
(3Y), and (4Y), appear in the error checking statements. These arguments specify that the Assembler
is to omit the statements in which they appear if actual arguments appear in positions 1, 2, 3, and 4
of the call statement list. The actual arguments may be any characters except commas. The actual

arguments must be separated by commas.

The second form of the call statement omits the actual argument list via a series of four commas.
This call statement causes the error checking statements to be included in the specialized routine that

the Assembler inserts in-line in the calling program.

The only advantage in using the first form of the call statement is to eliminate approximately 30
bytes of storage for the error checking statements and to save the time required to process them.
Since the storage space and execution time requirements are relatively 1nconsequent1al the programer
is advised to use the second form of the call statement to include the error checklng unless storage

space is critical. The error checking statements test for the following conditions:

1. Input and output buffers are equal in size, in which case an error termination will occur,
indicated by an error code of |l returned in the error word of the calling program's parameter
list.

2. There is no equivalent Baudot code for an ASCII code to be converted, indicated by an

error code of 2 returned in the error word of the calling program's parameter list.

3. The end of the output buffer was reached before all of the input was converted, in which case
an error termination will occur, indicated by an error code of 4 returned in the parameter

list error word.

If the error checking statements are excluded, no error indicators will be returned to the calling
program. The converter routine will still terminate, however, when the output buffer is too small

(i.e., when error conditions 1 and 3 above occur).

In all cases, the ASCII to Baudot converter routine returns control to the calling program at the

seventh word of the parameter list.

2.18 ALIOCS Macro Routine

The ALIOCS macro routine is a listing of all the input/output coding used by the PTS-100 cassette

native assembler. The lengthy listing is not included in this handbook since it is used only for assembly.

2.19 Disc Logical Input/Output Macro Routine

The Disc Logical Input/Output (LIOCSD) macro routine contains the coding necessary to carry out
the actions requested by the disc action and status macros, which are branches to certain routines in

the Disc Logical Input/Output macro. This is the main processing macro for the disc.
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The Disc Logical Input/Output macro picks up the File Control Block pointer specified by an

action or status macro, and uses the fields in that File Control Block both as sources of information

about the file and as working storage for the processing of the file.

2.20 Disc File Control Block Description Macro Routine

The Disc File Control Block Description (FCBD) macro establishes a file control block, a work

area 100 bytes long, in which the logical input/output maintains all information about the file and the

current state of its processing. The generalized coding of the File Control Block Description macro

routine is shown in Figure 4-14,

Since there are 10 dummy arguments in the routine, the call statement to the routine, must

transmit 10 actual arguments, as follows:

Argument 1:

Argument 2:

Argument 3:

Argument 4:

Argument 5:

Argument 6:

Argument 7:

Argument 8:

Argument 9:

Argument 10:

The label of the File Control Block; this label is referred to in all the

action and status macros to identify the specific file to be accessed.
A number from 0 to 7, identifying the disc drive on which the file resides.

Type of buffering. S = single buffer. D = double buffer (may be specified

only for sequential files).
First buffer address.

Second buffer address. (This should be specified as 0 for single
buffering.)

Address of file name, a 10-byte field containing the name that was
assigned to the file in the Volume Directory by the Disc Allocator

program.

Address of error word, a one-word field which will be set to an error

identifying number if an error occurs in processing this file.

Relative position of key in record, for direct access. For type K
random files this gives the byte location, relative to byte 0 of the record,
of the start of the key field.

The number of bytes in the key field.
The length of the buffer, in sectors. This is the number of 320-byte

sectors that can be read or written at one time, based on the length of

the buffer(s) provided.

Each action or status macro contains a pointer to the File Control Block of the file on which

t is to operate.
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- Figure 4-14, Generalized Coding of the FCBD Macro Routine.
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2.21 Disc Action and Status Macros

The first parameter of every disc action macro is the label of the File Control Block that identifies
the file to be accessed. This must be the same as the first parameter of the file control block descrip-

tion macro for that file.

The action macros are Open, Close, Get, Put, Read, Write, and Delete. Open and Close apply to
all file types. Get and Put apply only to sequential files. Read, Write, and Delete apply only to random
files.

Test and Wait are status macros and do not result in any file accessing. One of the two must be
used after each of the action macros to assure that one action has been completed before the next one
is requested. The Test or Wait macro need not follow the action macro immediately but must be

issued before another action call.
2.21.1 Open Disc (OPEND)

The Open macro must be issued before any accessing can be done on a file. It searches for the
file in the Volume Directory (established by the Disc Allocator utility program), and places in the
File Control Block various pieces of information describing the file. It also opens the logical unit

through the IOCS monitor. The generalized coding of the routine is shown below.

?20PEND
LAX2 #*46
JIMP #LDOO, L
ADC (1)
TEXT vy
ADC (3)
END

Since three dummy arguments appear in the macro routine, the user call statement must transmit

three actual arguments, as follows:
Argument 1: The label of-the File Control Block.

Argument 2: This argument designates the type of open. I = open for input.

O = open for output.

Argument 3: The label of the error exit is specified as argument 3. This is the
location to branch to if the file cannot be opened. The exact reason
for the failure is indicated by the error word pointed to in the File
Control Block.
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2.21.2 Close Disc (CLOSED)

The Close macro is issued when all file accessing has been completed. For output sequential files
it causes the last record to be written on the disc, followed by an end of file indicator. If there are

no other files open, it also closes the logical unit., The generalized coding of the routine is shown below.

? CLOSED
LAX2 *46
IMP #LDCO, L.
ADC - (1)
ADC (2)
END

There are two dummy arguments in the Close Disc macro routine:
Argument 1: The label of the file control block.

Argument 2: Error exit. This is the location to branch to if an error occurs such

that the Close process cannot be completed,

2.21.3 Get (GETD)

The Get disc macro, applicable only to sequential files, causes the next logical record to be moved
from the buffer to the specified work area. Buffer switching and disc reads are executed when necessary.

The generalized coding of the routine is shown below.

?GETD
LAX2 * 46
JIMP #LDGO, L
ADC (1)
ADC (2)
ADC (3)
ADC (4)
END

There are four dummy arguments in the Get disc macro routine:

Argument 1: The label of the File Control Block.

Argument 2: The address of thework area into whichthe next record is to be moved.
Argument 3: End of file exit specifying location to branch to if end of file is found.
Argument 4: The label of the error exit.
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2.21.4 Put (PUTD)

The Put disc macro, applicable only to sequential files, causes the logical record in the designated
work area to be moved to an output buffer. Buffer switching and disc writes are executed when

necessary. The generalized coding of the routine is shown below:

?2PUTD
LAX?2 %46
IMP #1LDPO, L
ADC (1)
ADC (2)
ADC (3)
END

There are three dummy arguments in the Put disc macro routine:

Argument 1: The label of the File Control Block.
Argument 2: The address of the work area from which the record is to be taken.
Argument 3: The label of the error exit.

2.21.5 Read (READD)

The Read disc macro, applicable only to random files, inputs one record from the disc into a

specific work area. The generalized coding of the routine is shown below:

?READD
LAX2 *16
IMP #LDRO, L
ADC (1)
ADC (2)
ADC (3)
ADC (4)
TEXT ' (5)
ADC (6)
END

There are six dummy arguments in the Read disc macro routine:

Argument 1: The label of the File Control Block.

Argument 2: The address of the work area into which the record is to be moved.
Argument 3: End-of-file exit.

Argument 4: Uncorrectable error exit.

Argument 5: Type of access. D = direct access. S = sequential access.
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Argument 6: Address of direct access parameter list. (Thisargumentis zero if there

is no list.) If there is a list, it contains two fields, as follows:

a. Address of key field. This is the address of the left end of thé
field with which the key in the accessed record is tobe compared.

The value is zero if there is no key.

b. Relative address. For K type files this is a relative track

address; for N type files it is a relative record address.

2,21.6 Write (WRITED)

The Write disc macro, applicable only to random files, outputs one record to the disc from a

specific work area. The generalized coding of the routine is shown below:

? WRITED
LAX2 Hph
IMP #LDWO, L
ADC (1)
ADC (2)
ADC (3)
ADC (4)
END

There are four dummy arguments in the Write disc macro routine:

Argument 1: The label of the File Control Block.

Argument 2: The address of the work area from which the record is to be moved.
Argument 3: Uncorrectable error exit.

Argument 4: Address of direct access parameter list, which contains only the

relative address. For K type files this is interpreted as a relative

track address; for N type files it is a relative record address.

2.21.7 Delete (DELD)

The Delete disc macro, applicable only to random files with keys, locates a specific record in

the file and marks it deleted by changing its banner word from hexadecimal 0001 to hexadecimal 0000.

The generalized coding of the routine is shown below:

?DELD
LAX2 %46
IMP #LDDO, L
ADC (1)
ADC o (2)
ADC (3)
END
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There are three dummy arguments in the Delete disc macro routine:

Argument 1: The label of the File Control Block.
Argument 2: Uncorrectable error exit.
Argument 3: Address of direct access parameter list. The list contains two fields,

as follows:

a. Address of key field. This is the address of the left end of the

field with which the key in the accessed record is to be compared.
b. Relative track address.
2.21.8 Wait {(WAITD)
The Wait disc macro checks whether the last requested action on the indicated file has been

completed. The Wait macro is applicable to the actions Open, Close, Get, Put, Read, Write, and

Delete. The generalized coding of the Wait disc macro routine is shown below.

? WAITD
LAX2 %46
IMP #LDWAO, L
ADC (1)
END

The single dummy argument is the label of the File Control Block.
2.21.9 Test (TESTD)

The Test disc macro provides an alternate means of checking the completion of an action macro,
without causing a program stall if the action is found to be incomplete. This status macro is applicable

to the actions Open, Close, Get, Put, Read, Write, and Delete, The generalized coding of the Test

disc macro routine is shown below:

? TESTD
LAX2 *46
IMP #1LDTO, L
ADC (1)
ADC (2)
END

There are two dummy arguments in the Test disc macro routine:
Argument 1: The label of the File Control Block.

Argument 2: The address of the indicator word. This word is set to 1 if the last

action was completed; it is set to 0 if the action was not completed.
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INDEX TO MACRO ROUTINES

'ALIOCS macro routine

ASCII keyboard translate table
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APPENDIX A

PTS-100 CHARACTER SET

ASCII HEX
Symbol Hollerith Extended Codejg ASClIig 8 Bit 7 Bit

@ 0-2-8 50 300 Co 40
A 12-1 132 301 Cl 41
B 12-2 130 302 . C2 42
Cc 12-3 134 303 C3 43
D 12-4 129 304 C4 44
E 12-5 133 305 C5 45
F 12-6 131 306 Cé6 46
G 12-7 135 307 C7 47
H 12-8 144 310 Ccs8 48
I 12-9 136 311 C9 49
J 11-1 68 312 CA 4A
K 11-2 66 313 CB 4B
L 11-3 70 314 CC 4C
M 11-4 65 315 CD 4D
N 11-5 69 316 CE 4E
@) 11-6 67 317 CF 4F
P 11-7 71 320 DO 50
Q 11-8 80 321 . D1 51
R 11-9 72 323 D2 52
S 0-2 34 323 D3 53
T 0-3 38 324 D4 54
U 0-4 33 325 D5 55
A% 0-5 37 326 D6 56
W 0-6 35 327 D7 57
X 0-7 39 330 D8 58
Y 0-8 48 331 D9 59
Z 0-9 40 332 DA 5A
[ 12-5-8 149 333 DB 5B
N 0-6-8 51 334 DC 5C
] 11-5-8 85 335 DD 5D
1 7-8 23 336 DE 5E
- 2-8 18 337 DF 5F
blank No Punch 00 240 A0 20
. 11-2-8 82 241 Al 21
" 0-5-8 53 242 A2 22
# 0-7-8 55 243 A3 23
$ 11-3-8 86 244 A4 24
% 11-7-8 87 245 A5 25
& 12-7-8 151 246 A6 26
! 4-8 17 247 A7 27
( 0-4-8 49 250 A8 28
) 12-4-8 145 251 A9 29
* 11-4-8 81 252 AA 2A
+ 12 128 253 AB 2B
0-3-8 54 254 AC 2C

- 11 64 255 AD 2D

12-3-8 150 256 AE 2E

/ 0-1 k 36 257 AF 2F
0 0 32 260 BO 30
1 1 4 261 Bl 31
2 2 2 262 B2 32
3 3 6 263 B3 33
4 4 1 264 B4 34
5 5 5 265 R5 35
6 6 3 266 Bé6 36
7 7 7 267 B7 37
8 8 16 270 B8 38
9 9 8 271 B9 39



ASCII HEX

Symbol Hollerith Extended Code) ASCIig 8 Bit 7 _Bit
5-8 21 272 BA 3A
; 11-6-8 83 273 BB 3B
< 12-6-8 147 274 BC 3C
= 3-8 22 275 BD 3D
> 6-8 19 276 BE 3E
? 12-2-8 146 277 BF 3F
NUL 12-9-1 140 200 80 00
SOH 12-9-2 138 201 81 01
STX 12-9-3 142 . 202 82 02
ETX 12-9-4 137 203 83 03
EOT 12-9-5 141 204 84 04
ENQ 12-9-6 139 205 85 05
ACK 12-9-7 . 143 206 86 06
BEL 11-9-1 76 207 87 07
BS 11-9-2 74 210 88 08
HT 11-9-3 78 211 89 09
LF 11-9-4 73 212 8A 0A
VT 11-9-5 77 213 8B 0B
FF 11-9-6 75 214 8C 0C
CR 11-9-7 79 215 8D 0D
SO 0-9-1 44 216 8E 0E
SI 0-9-2 42 217 8F oF
DLE 0-9-3 46 220 90 10
DC1 0-9-4 41 221 91 11
DC2 0-9-5 45 222 92 12
DC3 0-9-6 43 223 93 13
DC4 0-9-7 47 224 94 14
NAK 12-0-8 176 225 95 15
SYN 12-1-8 148 226 96 16
ETB 11-0-8 112 227 97 17
CAN 11-1-8 84 230 98 18
EM 0-1-8 52 237 99 19
SUB 12-8-9 152 232 9A 1A
ESC 11-8-9 38 233 9B 1B
FS 0-8-9 56 234 9C 1C
GS 8-9 24 235 9D 1D
RS 9-1 12 236 9E 1E
Us 9-2 10 237 9F 1F
DEL 1-8 20 377 FF F
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DOES THIS PUBLICATION SATISFY YOUR NEEDS? Please use this form to advise RDS

of any errors or omissions or to recommend additions or deletions. (All replies become the

property of Raytheon Data Systems Company.)

Publication Title and No.

Date of Issue (from title page)

Please list comments below by page number. (Enclose additional sheets if desired.)
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USER COMMENT FORM

Does this publication satisfy your need for'information?
Is it clear?

Can you suggest improvements?

RDS will appreciate your frank comments on this entire publication or any part of it. All
replies will be carefully reviewed and all suggestions considered before the next edition is
published.

Please write your comments on the reverse side of this form. Thank you.
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