






















































































































































































































































Detailed Description 
(Cont'd) 

First Track Format 

Record Number 1 

COlnmunications Routines 

If the file parameters remain unchanged, this MCDSF routine does not 
need to be rerun unless the user wishes to change the location or size of the 
disc area assigned to the Snapshot function. 

After the volume has been initialized by the RAINIT and the file 
COMSNAP has been allocated by the RAALLR, the Multichannel Communi
cations Disc Snapshot Formatting routine is loaded into main memory by the 
following console typein: 

E LOD MCDSF 

After MCDSF has been loaded, the assignment of the 70/564 Disc 
Storage Unit to be used for the Multichannel Communications Program 
(MCP) is requested by the console typewriter. This utility routine operates 
with or without Monitor control. After device assignment is completed 
MCDSF performs the following: 

1. The VTOC of the assigned disc is searched until the file COMSNAP 
is located or until the entire VTOC has been searched. 

a. If the file COMSNAP is found, the cylinder assignment is stored 
in main memory. 

b. If the file COMSNAP is not found, the message FILE NAME 
COMSNAP NOT FOUND is typed out and the program is ter
minated. 

2. The program loops through the allocated area updating the Track 
Descriptor Record (RO) and writing a key and record to each non
defective track within the cylinder assignment. 

3. If an alternate track is assigned, a bit is set in the track matrix 
indicating the original or home track as defective. A defective track 
count is maintained for control of the Snapshot routine. 

4. After writing a key and record to each nondefective track within the 
cylinder assignment, the track control counts and track matrix are 
written to the first track of the allocated area as record number 2. 

Field No. of Bytes Contents 

Key Field 4 Zeros. 

Data Field 2800 Zeros. 
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Record Number 2 

All Other Allocated 
Tracks 

Cornlnunications Routines 

Field No. of Bytes Contents 

Key Field 4 Byte 0-1- contains the total 
number of tracks assigned. 

Byte 2-3- contains the total 
number of defective tracks. 

Data Field 2800 Contains the track matrix block 
indicating the defective and 
nondefective tracks on the 
cylinders allocated (two bytes 
per cylinder. ) 

Field No. of Bytes Contents 

Key Field 4 Zeros. 

Data Field 2800 Zeros. 

Example of track matrix block for one cylinder 

Byte 1 

--.....---
Each bit represents a track within 

the cylinder. A 1 bit is set in the bit 
position relating to the track number 
(0-9) of that cylinder that is defective. 
A 0 is in the bit position to indicate a 
nondefective track. 

9-30 

Byte 2 

Always 1. 



MCS OFF-LINE 
RECOVERY 

PROGRAM (MCSREC) 

General Description 

Input 

Output 

Epuipment Configuration 

Required 

Optional 

Detailed Description 

• The Multichannel Communications System Off-Line Recovery Program 
routine (MCSREC) facilitates the MCP restart following a system failure 
or an emergency shutdown. This routine utilizes information contained in 
the COMDISC file (temporary storage area for message cells) and the 
COMSNAP file (storage area for snapshot information) to create a tape 
that can be used to rebuild message queues. 

The following information is written to and is uniquely identified on the 
tape: 

1. The User Station Sequence Number Table (if included in the snap
shot). 

2. The Common Data Area (if included in the snapshot). 

3. Each cell of each message that was active in the system at the time 
of snapshot. 

The tape created by this routine can be used as an input to a sort and/or 
a restart program. 

Only those MCP's that utilize dynamic buffering can include the snapshot 
facility on which the MCS Off-Line Recovery Program is based. Those using 
Direct Access can recover output messages only. 

• The input to this routine consists of the COMSNAP and COMDISC files 
and the input parameters. 

• The output of this routine is on a single magnetic tape. Multivolume 
output is not supported. 

• Processor 70/35-45-55 (65K) 

Console typewriter 
Magnetic tape devic~ 
Disc storage unit 

• An additional disc storage unit and a card reader or one additional 
magnetic tape device. 

• The VTOC(s) and the DISC(s) are searched to locate the two required 
input files: COMSNAP - the snapshot area and COMDISC - the dynamic 
buffer storage area. The files may reside on the same or separate disc 
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Detailed Description 
(Cont'd) 

Routine Parameters 
Detailed 

C01n1nunications Routines 

storage units. The input parameters are then verified. Parameters may 
be submitted in one of three available options. If running under Monitor, 
parameters must be present on SYSIPT (card reader or magnetic tape). 
Missing or invalid parameters from SYSIPT cause termination of the job. 
If running under the Executive, parameters can be submitted from either 
the console typewriter or the card reader. Missing or invalid parameters 
from the card reader cause termination of the job. Missing or invalid 
parameters from the console typewriter can be resubmitted. 

Two options are available to search the disc for a snapshot. The first 
is a search for the last complete snapshot in the file. This option is preset 
when neither option is specifiedo The second option is a search for a 
specific snapshot by snapshot number. If the search cannot be satisified 
(specified snapshot not found or not complete) the program is terminated. 

If a User Station Sequence Number Table and/or Common Data Area 
are included in the snapshot, this information is written to tape. The 
Message Table entries in the snapshot are then examined sequentially. 
If a Message Table entry was active at the time the snapshot was taken, 
the entry is processed according to its state. For each active entry, at 
least one record is written to the output tape. The number and format of 
the records for each state are covered under Format of Data Records. 

• The input parameters are positional, and the intervening commas are 
required. 

Format: 

~\ MSG~nnnn,[dddd][UUUUU] ,cccc,xxxx 

Entry Meaning 

~MSG~ Parameter identifier. 

nnnn, Decimal number of Message Table entries (same 
as specified in the CMMSG macro). This is a re-
quired entry. 

[ddddl Decimal number of bytes of the Common Data 
Area snapped (same as specified in the CMMSG 
macro). This entry is required if the Common 
Data Area is included in the snapshot. 

[uuuuu], Decimal number of bytes in the User Station 
Sequence Number (same as specified in the CMMSG 
macro). This entry is required if the User 
Station Sequence Number Table is included in the 
snapshot. 

cccc, Decimal number of bytes in each disc cell (same 
as specified in CMBUF macro). This entry is re-
quired. 
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Routine Parameters 
Detailed 

(Cont'd) 

Considerations for Use 

Para meter Example 

Tape Format 

Communications Routines 

Entry Meaning 

xxxx Snapshot option - One of the following must be 
specified. 
LAST - indicates that the last complete snapshot 

in the COMSNAP file is to be processed. 

A one to four-character hexadecimal representation 
of the snapshot number for the snapshot to be 
processed . 

• 1. In using the option of recovering from a snapshot selected by 
number, the possible effect of the elapsed time between that 
snapshot and the latest complete snapshot should be considered. In 
a high volume system, disc wrap-around of cells and/or a long 
interval of time between successive snapshots could lead to an 
unrecoverable situation. 

2. The MCS Off-Line Recovery Program can be utilized in conjunction 
with an MCP that includes the Snapshot capability; however, 
individual system considerations must be considered for each MCP. 
For example, responses to inquiries can be retrieved from the 
COMDISC file if they were queued for output; however, these mess
age s could not be transmitted. 

3. The output tape, MCSTAP, produced by this routine can be sorted on 
fields 2, 3, and 4 to bring the records type (as described in Format 
of Data Records) together . 

• MSG 150,2000,750,120,4F 

150 Message Table Entries. 
2000 Bytes of Common Data Area. 
750 Byte User Station Sequence Number Table. 
120 Byte Cells. 
Snapshot (004F) 16 is to be processed . 

• The tape will have standard labels and variable-length, unblocked 
data records. The filename is MCSTAP. The block count is included in the 
EOF label. Since the PURGE macro is used, the assigned tape, if not 
previously labeled, will have a dummy VOL written to it. 
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Format of Data Records 

User Station 
Sequence Number 

Table Record 

Field No. 

Field No. 

1 

2 

3 

4 

5 

Communications Routines 

1 2 3 4 5 

LENGTH 1. D. ZERO 
SEQ. 

DAT A (UP TO 2800 
NO. 

BYTES) 

Bytes Meaning and Contents 

0-7 Four bytes - Binary Block and Record Length 
(data Length 14). 

8,9 Two bytes - (0001h6 - Identifies this record as 
the User Station Sequence Number Table. 

10,11 Two bytes - (0000h6. 

12,13 Two bytes - Binary sequence number used to 
order the records containing the User Station 
Sequence Number Table. The maximum number 
of data bytes per record is 2, 800. 

Example: An 8, 000 - byte User Station Sequence 
Number Table would require 3 record~ 
as follows: 

First Record - Contains 2,814 bytes 
and the sequence number (bytes 12-
13) is (0001)16 . 

Second Record - Contains 2,814 bytes 
and the sequence number (bytes 12-13) 

is (0002h6. 

Third Record - Contains 2,414 bytes 
and the sequence number (bytes 12-13) 

is (0003)16. 

14-2814 Up to 2,800 bytes maximum - User Station 
Sequence Number Table Data. 
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Cornmon Data 
Area Record 

Field 

Field No. 

1 

2 

3 

4 

5 

Communications Routines 

1 2 3 4 5 

LENGTH 1. D. ZERO 
SEQ. 

DATA (UP TO 2800 
NO. 

BYTES) 

Bytes Meaning and Contents 

0-7 Four bytes - Binary Block and Record Length 
(Data Length + 14)_ 

8-9 Two bytes - (0002) 16 identifies this record as 
Common Data Area. 

10-11 Two bytes - (0000h6-

12-13 Two bytes - Binary Sequence number used to 
order the records containing the Common 
Data Area_ The maximum number of data bytes 
per record is 2, 800_ 

Example: An 8, OOO-byte Common Data Area 
would require 3 records as follows: 

First Record - Contains 2,814 bytes 
and the sequence number (bytes 12-13) 

is (0001)16-

Second Record - Contains 2,814 bytes 
and the sequence number (bytes 12-13) 

is (0002)16-

Third Record - Contains 2,414 bytes 
and the sequence number (bytes 12-13) 

is (0003)16-

14-2814 Up to 2,800 bytes maximum - Common Data 
Area Data_ 
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Communications Routines 

Dynarnic Input Queue Record 

Field No. 1 2 3 4 5 6 7 

LENGTH 1. D. M.T.E. SEQ. ACTIVEM.T.E. DYNAMIC CELL MESSAGE CELL , 
No. No. OR BINARY HEADER (UP TO 3534 

ZEROS BYTES) 

Field No. Bytes Meaning and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(Data Length + 46). 

2 8-9 Two bytes - (0003h6 identifies this record as 
being on the dynamic input queue at the time of 
snapshot. 

3 10-11 Two bytes - Binary Message Table Entry Number 
used to order the records by entry. For example, 
100 Message Table entries, 15 of which are active, 
would result in numbers (0001)16 to (000F)16 
being assigned in this field. 

4 12-13 Two bytes - Binary sequence number used to 
order the records within Message Table entry 
number. One record is written for each cell 
of the message. 

5 14-29 Sixteen bytes - The active Message Table entry 
itself appears in record sequence number 
(0001)16 only (in subsequent records this field 
contains binary zeros). 

6 30-45 Sixteen bytes - The dynamic cell header for this 
cell. 

7 46-3579 Up to 3,534 bytes maximum - Only one mess-
age cell per record allows the largest cell size 
available in MCS to be contained in one tape re-
cord. 
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Communications Routines 

Intercept Input Queue Record 

Field No. 1 2 3 4 5 6 7 

LENGTH 1. D. M.T.E. SEQ. ACTIVEM.T.E. DYNAMIC CELL MESSAGE CELL 
NO. NO. OR BINARY HEADER (UP TO 3534 

ZEROS BYTES) 

Field No. Bytes Mean ing and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(Data Length 46). 

2 8-9 Two bytes - (0004)16 identifies this record as 
being on the intercept input queue at the time 
of the snapshot. 

3 10-11 Two bytes - Binary Message Table entry Number 
used to order the records by entry. For example, 
100 Message Table entries, 15 of which are 
active, would result in numbers (0001)16 to 
(000F)16 being assigned in this field. 

4 12-13 Two bytes - Binary sequence number used to 
order the records within Message Table entry 
number. One record is written for each cell of 
the message. 

5 14-29 Sixteen bytes - The active Message Table 
entry itself appears in record sequence 
number (0001)16 only (in subsequent records 
this field contains binary zeros). 

6 30-45 Sixteen bytes - The dynamic cell header for 
this cell. 

7 46-3579 Up to 3,534 bytes maximum - Only one 
message cell per record allows the largest 
cell size available in MCS to be contained 
in one tape record. 
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Conznzunications Routines 

Output Queue or During Transmission Record 

Field No. 1 2 3 4 5 6 7 

LENGTH 1. D. M.T.E. SEQ. ACTIVEM.T.E. DYNAMIC CELL MESSAGE CELL 
NO. NO. OR BINARY HEADER (UP TO 3534 

ZEROS BYTES) 

Field No. Bytes Meaning and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(Data Length + 46). 

2 8-9 Two bytes - (0005 h 6 identifies this record as 
being on the output queue at the time of 
snapshot. 

3 10-11 Two bytes - Binary Message Table entry number 
used to order the records by entry. For example, 
100 Message Table entries, 15 of which are 
active, would result in numbers (0001h6 to 
(000F)16 being assigned in this field. 

4 12-13 Two bytes - Binary sequence number used to 
order the records within Message Table entry 
number. One record is written for each cell 
of the message. 

5 14-29 Sixteen bytes - The active Message Table entry 
itself appears in record sequence number 
(0001)16 only (in subsequent records this field 
contains binary zeros). 

6 30-45 Sixteen bytes - The dynamic cell header for this 
cell. 

7 46-3579 Up to 3,534 bytes maximum - Only one message 
cell per record allows the largest cell size 
available in MCS to be contained in one tape 
record. 
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Communications Routines 

Being Queued for Output Record 

Field No. 1 2 3 4 5 6 7 

LENGTH 1. D. M.T.E. SEQ. ACTIVE M. T. E. DYNAMIC CELL MESSAGE CELL 
NO. NO. OR BINARY HEADER (UP TO 3534 

ZEROS BYTES) 

Field No. Bytes Meaning and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(Data Length + 46). 

2 8-9 Two bytes - (0006)16 identifies this record as 
being queued for output at the time of snapshot. 

3 10-11 Two bytes - Binary Message Table entry 
number used to order the records by entry. 
For example, 100 Message Table entries, 
15 of which are active, would result in numbers 
(0001)16 to (000F)16 being assigned in this 
field. 

4 12-13 Two bytes - (0001)16 - Sequence number (only 
the first cell of the message is written to 
tape). 

5 14-29 Sixteen bytes - The active Message Table 
entry itself appears in this record. 

6 30-45 Sixteen bytes - The dynamic cell header for 
this cell. 

7 46-3579 Up to 3,534 bytes maximum - Only the first 
cell of the message is written to tape. 
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Communications Routines 

During Message Reception (Cells on Disc) Record 

Field No. 1 2 3 4 5 6 7 

LENGTH I. D. M.T.E. SEQ. ACTIVEM.T.E. DYNAMIC CELL MESSAGE CELL 
NO. NO. OR BINARY HEADER (UP TO 3534 

ZEROS BYTES) 

Field No. Bytes Meaning and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(Data Length + 46). 

2 8-9 Two bytes - (0007)16 identifies this record as 
in the process of being received and one or 
more cells have been written to disc. 

3 10-11 Two bytes - Binary Message Table entry number 
used to order the records by entry. For 
example, 100 Message Table entries, 15 of which 
are active, would result in numbers (0001h6 
to (000F)16 being assigned in this field. 

4 12-13 Two bytes - (0001)16 - Sequence number (only 
the first cell of the message is written to 
tape). 

5 14-29 Sixteen bytes - The active Message Table entry 
itself appears in this record. 

6 30-45 Sixteen bytes - The dynamic cell header for 
this cell. 

7 46-3579 Up to 3,534 bytes maximum - Only the first 
cell of the message is written to tape. 
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Communications Routines 

During Message Reception (No Cells on Disc) Record 

Field No. 1 2 3 4 5 6 

LENGTH 1. D. M.T.E. SEQ. ACTIVEM.T.E. DYNAMIC CELL 
NO. NO. OR BINARY HEADER 

ZEROS 

Field No. Bytes Meaning and Contents 

1 0-7 Four bytes - Binary Block and Record Length 
(46 Bytes). 

2 8-9 Two bytes - (0008)16 identifies this record as 
in the process of being received and no cells 
have been written to disc. 

3 10-11 Two bytes - Binary Message Table entry 
number used to order the records by entry. 
For example, 100 Message Table entries, 
15 of which are active, would result in numbers 
(0001h6 to (000Fh6 being assigned in this field. 

4 12-13 Two bytes - (0001)16 - Sequence number (only 
the first cell of the message is written to tape). 

5 14-29 Sixteen bytes - The active Message Table entry 
itself appears in this record. 

6 30-45 Sixteen bytes - The dynamic cell header for 
this cell . 

Device Assignments • Under Executive or Monitor Control: 

SON Device Type Remarks 

CMSNAP Disc Storage Unit. Contains COMSNAP File. 

CMDISC Disc Storage Unit. Contains COMDISC File 
(may be same as CMSNAP). 

MCSTAP Magnetic Tape. Output Device 

MCSRDR Card Reader. Optional. 
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APPENDIX A 

TOOS LIBRARY 
FORMATS 

EXECUTIVE LOAD 
LIBRARY 

Library Format 

Record Formats 

Track Des criptor 
Record 

Bootstrap and 
Initial Progra1n 

Loader 

Standard Volume 
Label 

• The disc or drum containing the TDOS Executive consists of the following 
components: 

1. Track Descriptor Record 

2. Bootstrap 

3. Initial Program Loader (IPL) 

4. Standard Volume Label (SVL) 

5. Volume Table of Contents (VTOC) 

6. Program Directory 

7. Load Directory for Resident Executive and Executive and Error 
Recovery overlays 

8. Load Directory for FCP and Monitor 

9. Load Directory for Monitor overlays 

10. Resident Executive text and Executive and Error Recovery overlays 

11. FCP and Monitor text and modifier blocks 

12. Monitor overlays 

• The Track Descriptor record appears as the first record (RO) on every 
track of the random access device. Refer to the TOS Utility Routines 
manual, Random Access Volume Initializer routine for a description of 
this record. 

• The Bootstrap and Initial Program Loader (IPL) are records one (R1) 
and two (R2), respectively on cylinder 0, track 0 of the system resident 
device. These records are read when the system is loaded and contain the 
coding used to load the Resident Executive and enter the Executive 
Ini tializer . 

• The Standard Volume Label (SVL) is record three (R3) on cylinder 0, 
track 0 of the random access device. It contains the address of the Volume 
Table of Contents. Refer to the TOS Utility Routines manual, Appendix C 
for a description of this record. 
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Volunze Table 
of Contents 

Program Directory 

Load Directory for 
Resident Executive 

and Executive and 
Error Recovery 

Overlays 

Load Directory for 
FCP, Monitor, and 

Monitor Overlays 

Appendix A 

• The Volume Table of Contents (VTOC) contains a description of the 
contents of the random access volume. The entry EXCLIB gives the address 
of the Executive Library. The location of the VTOC depends upon param
eters supplied to the Random Access Volume Initializer routine when the 
volume was initialized. Refer to the TOS Utility Routines manual, Appendix 
C for a description of the VTOC. 

• The Program Directory is the first block in the area allocated for the 
Executive Library. It consists of three 30-byte records followed by six 
hexadecimal FF's. 

Fortnat: 

Bytes Contents 

0-5 Name of Executive part. 
TDOSRE = Resident Executive and Executive and Error 

Recovery overlays. 
FCPOVL = FC P and Monitor. 
MON = Monitor overlays 

6-8 Initial load entry point (hexadecimal). 

9-11 Minimum memory requirement (hexadecimal). 

12-14 Maximum memory requirement (hexadecimal). 

15-19 Disc or drum address of load directory for part (CCHHR). 

20-25 Creation date (ddmmyy). 

26-28 Version number (vvv). 

29 Reserved. 

• The Executive load directory consists of 32 entries in the CCHHR 
format indicating the disc or drum address of the load. 

The entries are in order by the load number (00) 16 to (IF) 16. (00) 16 is 
the Resident Executive; (01h6 to (IF)16 are the Executive and Error 
Recovery overlays. If a particular overlay is not used in the system, its 
entry is all zeros. 

• Entries in the load directories for FCP and Monitor and Monitor 
overlays are 14 bytes long, blocked to a maximum of 280 bytes (20 entries). 
The end of each load directory is indicated by eight hexadecimal FF's. 

Format: 

Bytes Contents 

0-5 Name of load. 

6-10 Disc or drum address of load (CC HHR). 

11-13 Program-relative load address of first text byte 
(hexadecimal) . 
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Text and Modifier 
Blocks 

Appendix A 

• Executive 

Executive text is written as one overflow record with no key and no 
modifiers. 

Executive and Error Recovery Overlays 

Each overlay is written as a single record with a maximum size of 1,024 
bytes. There are no keys or modifier blocks. 

FCP 

FCP text is written as single records with a maximum size of 2,000 
bytes. Each text record is preceded by a 6-byte key field. Modifier blocks 
are written after the text. The modifier blocks are a maximum of 500 bytes 
long and are preceded by a 6- byte key field. 

Monitor 

Main Monitor and Monitor Job Control text are each written as one 
overflow record with a maximum size of 4,096 bytes and are preceded 
by a 6-byte key field. Monitor Snap text is 1 record with a maximum 
size of 2,048 bytes and is preceded by a 6-byte key field. Modifier blocks 
are written after the text. The blocks are a maximum size of 500 bytes 
and are preceded by a 6- byte key field. 

Monitor Overlays 

Monitor overlays are written as single records with a maximum size 
of 1,024 bytes. There are no keys or modifier blocks. 

Key Format: 

Bytes Contents 

0-4 Disc or drum address of next block (CCHHR). 

5 Type of block that follows: 

T = text. 
M = modifier. 
L = this is the last block for this part or overlay. 

Text Format: 

Text blocks consist of coding only, for the particular part or overlay 
to which they apply. 
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Text and Modifier 
Blocks 

(Cont'd) 

PROGRAM LOAD 
LIBRARY 

Library Format 

Appendix A 

Modifier ForJJzat: 

Bytes Bit Contents 

0-3 Program-relative float factor, in binary, by which 
the address constant is modified. 

4 0 End of block indicator: 
0 = more modifiers in this block 
1 = last modifier in this block 

1-3 Zeros 

4-5 Length of address Constant: 
00 = one byte 
01 = two bytes 
10 = three bytes 
11 = four bytes 

6 Action flag 
0 = add float factor to address constant 
1 = subtract float factor from address constant 

7 Length of next modifier: 
o = eight bytes; modifier has new float factor 
1 = four bytes; next modifier has same float factor 

Note: 
The length of the first modifier in a block is always 
eight bytes. 

5-7 Program-relative location, in binary, of the 
address constant. 

• A disc or drum containing a TDOS Program Library consists of the 
following components in the order given: 

1. Program Directory 

2. Text and Modifier blocks for first program 

3. Load Directory for first program 

4. Text and Modifier blocks for second program 

5. Load Directory for second program 

6. Text and Modifier blocks for nth program 

7. Load Directory for nth program 

8. Work tracks (3) 
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Record Format 

Program Directory 

Appendix A 

• The program directory is located at the beginning of the area allocated 
for the program library. It occupies from 1 to 10 tracks of 1 cylinder. 

The program directory blocks consist of ten 30-byte records. The 
entries in the directory are in sequence by program name. Each block is 
preceded by a 6- byte key containing the name of the last program in that 
block. The key for the last block in the directory that contains program 
entries consists of hexadecimal F F 'so 

The first record in the program directory contains information used by 
the Program Library Transcriber routine. 

Key Format: 

Bytes Contents 

0-5 Name of the last program in the directory block. 

Note: 

The key for the last block in the directory containing 
program entries and any additional blocks consists of 
hexadecimal FF's. 

Record Format: 

Bytes Contents 

0-5 Program name. Contains hexadecimal FF's if this is a 
dummy record. 

6-8 Initial load entry point (hexadecimal). 

9-11 Minimum memory requirement (hexadecimal). 

12-14 Maximum memory requirement (hexadecimal). 

15-19 Disc or drum address of load directory (CCHHR). 

20-25 Creation date (ddmmyy). 

26-28 Version number (vvv). 

29 Reserved. 
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Text and Modifiers 

Appendix A 

• Program text normally consists of one overflow record for each program 
load. If the text is broken by bad tracks or cylinders, the text is continued 
on the tracks following the bad area. 

Modifiers may follow text. Modifiers are 8- or 4- bytes long and are 
blocked to a maximum size of 500 bytes. 

Program text and modifier blocks are preceded by a six-byte key. 

Key Format: 

Bytes Contents 

0-4 Disc or drum address of next block (CCHHR). 

5 Type of block that follows: 

T = text 
M = modifier 
L = this is the last block for this load. 

Text Format 

Text blocks consist of coding only, for the particular load to which they 
apply. 

Modifier Format: 

Bytes Bit Contents 

0-3 Program-relative float factor, in binary, by which 
the address constant is modified. 

4 0 End of block indicator: 
0 = more modifiers in this block 
1 = last modifier in this block 

1-3 Zeros. 

4-5 Length of address constant: 
00 = one byte 
01 = two bytes 
10 = three bytes 
11 = four bytes 

6 Action flag 
0 = add float factor to address constant 
1 = subtract float factor from address constant 

7 Length of next modifier: 
o = eight bytes; next modifier has new float factor. 
1 = four bytes; next modifier has same float factor Q 

Note: 
The length of the first modifier in a block is always 
eight bytes. 

5-7 Program-relative location, in binary, of the 
address constant. 
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Load Directory 

Work Tracks 

Appendix A 

• The load directory for a program follows the last load for that program. 
Load directory entries are 14 bytes long. A load directory block is a 
maximum of 280 bytes. 

Forlnat: 

Bytes Contents 

0-5 N arne of load. 

6-10 Disc or drum address of load (CCHHR). 

11-13 Program-relative load address of first text byte 
(hexadecimal) . 

• The last three tracks in the area allocated for the Program Library are 
reserved as work tracks for the Program Library Transcriber routine. 
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APPENDIX B 

RANDOM 
ACCESS AND 

MEMORY 
REQUIREMENTS 

GENERAL • The tables in this appendix list utility routine random access storage 
requirements, memory sizes, I/O block sizes (where applicable), and how 
each routine will use additional memory. 

The random access storage requirements indicate the number of tracks 
needed by each routine for disc and drum storage. 

The routine memory size is what is allocated to the routine by the 
Executive when the routine is loaded normally. This memory size may 
be changed by specifying more memory in the E LOD message or by 
processing the routine through the Linkage Editor and changing the memory 
requirements by using the PROG parameter. 

The block sizes given indicate the block length that will be processed 
by the routine with the normal memory size. The routine will double
buffer any block up to the size given and single-buffer any block between 
the double buffer size and single buffer size. 

The remarks column describes how the routine will use additional 
memory. The memory required for a particular application may be cal
culated by using the information in the remarks column or the formulas 
given at the end of this appendix. 
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Appendix B 

Peripheral Conversion Routines (Cant 'd) 

Input/Output Area 

Required 
Required Max. Block Max. Block Tracks 

Routine Segments Memory Single Double Remarks 
(bytes) Buffer Buffered 

Disc Drum (bytes) (bytes) 

TPTP (ROOT) 10 12 14,728 In: 1,000 500 Additional memory 
LOAD1 Out: 1,000 500 will be used first for 
LOAD2 Field Select coding, 
LOAD3 then for input/output 
LOAD4 area. (See note. ) 
ITUTPB 

Note: 

The Peripheral Conversion routines generate Field-Select coding according to the options given 
in the FS parameter(s). A 100-byte area is allocated for this coding. If more area is required, 
additional memory must be given to the routine when it is loaded. The additional Field-Select 
area needed can be calculated as follows: 

FS- 6(M-P-U-H) - 100 
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Appendix B 

TRACK AND MEMORY TABLES 

Peripheral Conversion Routines 

Input/Output Area 

Required 
Required Max. Block Max. Block 

Segments Tracks Double Remarks Routine Memory Single 
(bytes) Buffer Buffered 

Disc Drum (bytes) ( bytes) 

CDPR (ROOT) 9 12 12,504 In: NA 80 Additional memory 
LOAD1 Out: NA 132/160 will be used for Field 
LOAD2 Select coding. (See 
LOAD3 note. ) 
LOAD4 
ITUTPB 

CDTP (ROOT) 9 12 13,600 In: NA 80 Additional memory 
LOAD1 Out: 1,000 500 will be used first for --
LOAD2 Field Select coding, 
LOAD3 then for output area. 
LOAD4 (See note.) 
ITUTPB 

DUP (ROOT) 3 * 10,040 In: 1,044 NA Additional memory is 
Out: 1,044 NA used for input/output 

area. Three bytes of 
memory are required 
for each byte in the 
input block over 1, 044 
bytes. 

TPINIT (ROOT) 2 2 4,784 NA NA None. 

TPPR (ROOT) 10 13 16,200 In: 1,000 500 Additional memory 
LOAD1 Out: NA 132/160 will be used first for --
LOAD2 Field Select coding, 
LOAD3 then for input area. 
LOAD4 (See note.) 
ITUTPB 

* To be supplied. 
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Peripheral Conversion 
Routines 
(Cont'd) 

Appendix B 

where: 

M = 2;6 t for each field to be moved (s = size of field. 

p = ~ t + 2 for each field to be packed (n = size of field). 

U = ~ t + 2 for each field to be unpacked (n = size of field) 0 

H = ~ t + 3 for each field to be converted to hexadecimal (n = size of 
8 field). 

If an option is not used, its value is O. 

Example: 

M U1 U2 H1 H2 

FS 5,50, 1/115(U, 8,16) 51/123 (U ,25,50)67 /150(X,2) 117/152 (X,2) 121 

FS=6(M+P+U +U +H +H )-100 
1 2 1 2 

M 2;6 t 

M 

M 

100 
256 

1 

U =~t+2 U =~t+2 
1 8 2 8 

3 

U = 25 + 2 
2 8 

6 

FS = 6 (1 + 3 + 6 + 4 + 4) - 100 

FS = 8 bytes. 
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H =~t + 3 H = ~t + 3 
1 8 2 8 

2 
+3 

8 
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Appendix B 

Peripheral Conversion-Random Access 

Input/Output Area 

Required Requi red 
Max. Block Max. Block 

Tracks Memory Remarks 
Routine Segments (bytes) Single Double 

Buffer Buffered 

Disc Drum (bytes) (bytes) 

CDRA (ROOT) 9 12 16,576 NA 80 Additional memory 
LOAD1 Out: 1,000 500 will be used first for --
LOAD2 Field Select coding, 
LOAD3 then for output area. 
LOAD4 (See note, page 
ITUTPB B-2A. ) 

CDRAM (ROOT) 10 * 19,800 In: NA 80 Additional memory 
LOAD1 Out: 1,000 500 will be used first for --LOAD3 Field Select coding, 
LOAD4 then for output area. 
ITUTPB (See note, page B-2A.) 

RAINIT (ROOT) 4 5 11,152 NA NA None. 

RAPR (ROOT) 10 13 16,240 In: 1,000 500 Additional memory 
LOAD1 Out: NA 132/160 will be used first for 
LOAD2 Field Select coding, 
LOAD3 then for input area. 
LOAD4 (See note, page 
ITUTPB B-2A. ) 

RARA (ROOT) 9 12 17,224 In: 1,000 500 Additional memory 
LOAD1 Out: 1,000 500 will be used first for --LOAD2 Field Select coding, 
LOAD3 then for input/output 
LOAD4 area. (See note, 
ITUTPB page B-2A.) 

RARAM (ROOT) 10 * 20,456 In: 1,000 500 Additional memory 
LOAD1 Out: 1,000 500 will be used first for 
LOAD3 Field Select coding, 
LOAD4 then for input/output 
ITUTPB area. (See note, 

page B-2A.) 

RATP (ROOT) 10 * 16,632 In: 1,000 500 Additional memory 
LOAD1 Out: 1,000 500 will be used first for --
LOAD2 Field Select coding, 
LOAD3 then for input/output 
LOAD4 area. (See note, 
ITUTPB page B-2A.) 

*To be supplied. 
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Appendix B 

Diagnostics (Cant'd) 

I Input/Output Area 

Required Required 

Routine Segments Track s Memory Max. Block Max. Block Remarks 
(bytes) Single Doubl e 

Buffer Buffered 
Disc Drum (bytes) ( bytes) 

TDSAID CONFOR 
(Cont'd) CONFIV 

CONSIX 
CONSEV 
CONATE 
CONNIN 
CONELV 
AUTONE 
AUTTWO 
AUTTHR 
AUTFOR 
AUTATE 
AUTFIV 
AUTNIN 
AUTTTW 
AUTTTH 
AUTTFO 
AUTTWL 
AUTELV 
AUTTEN 
AUTTIR 
AUTFRT 
AUTFVT 
AUTSVT 
AUTATT 
AUT TON 
AUTSTX 
AUTTNT 

TPCOMP (ROOT) 3 4 8,928 500 250 Additional memory 
is used for input 
area. 

TPEDIT (ROOT) 2 3 6,316 500 250 Additional memory 
is used for input 
area. 
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Appendix B 

System Maintenance Routines 

Input /Output Area 

Required Requi red Max. Block Max. BJock 
Routine Segments Tracks Memory Single Double Remarks 

(bytes) Buffer Buffered 

Disc Drum 
( bytes) (bytes) 

CLU (ROOT) 4 * 10,096 NA NA None. 

DDRL (ROOT) 5 7 13,448 NA NA None. 
ITURPM 
ITURDD 
ITURWR 

LLT (ROOT) 6 8 18,408 NA NA None. 

LLU (ROOT) 6 9 21,440 NA NA Additional memory 
is used for proces-
sing tables. 

LNKEDT (ROOT) 17 22 32,768 NA NA Additional memory 
LINK1 is used for proces-
LINK2 sing tables (module, 
LINK3 entry, extrn, load 
LINK4 and V -type items). 
LINKX 

MLU (ROOT) 6 * 18,504 NA NA None. 

OMLU (ROOT) 8 * 26,592 NA NA The OML U contains 
a table which can 
contain 100 entries. 
One entry is made 
for each module to 
be merged, extracted, 
or added. If more 
than 100 entries are 
expected, add 12 
bytes to the memory 
size for each addi-
tional entry. 

RAALLR (ROOT) 5 * 17,024 NA NA Additional memory 
is used for internal 
processing storage. 

RAINDX (ROOT) 2 2 4,112 NA NA None. 
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Appendix B 

Peripheral Con version- Random Access (Cont 'd) 

Input/Output Area 

Required 

Tracks Required Max. Block Max. Block 
Routine Segments Memory Single Double Remarks 

(bytes) Buffer Buffered 

Disc Drum (bytes) (bytes) 

TPRA (ROOT) 10 13 17,080 In: 1,000 500 Additional memory 
LOADI Out: 1,000 500 will be used first for 
LOAD2 Field Select coding, 
LOAD3 then for input/output 
LOAD4 area. (See note, 
ITUTPB page B-2A.) 

TPRAM (ROOT) 10 * 20,312 In: 1,000 500 Additional memory 
LOADI Out: 1,000 500 will be used first for 
LOAD3 Field Select coding, 
LOAD4 then for input/output 
ITUTPB area. (See note, 

page B-2A.) 

Diagnostics 

Input/Output Area 

Required Required Max. Block Max. Block 

Routine Segments Tracks Memorr Single Double Remarks 
(bytes Buffer Buffered 

(bytes) (bytes) 
Disc Drum 

CARDCK (ROOT) 1 1 376 NA NA None. 

DIAGDG (ROOT) 4 5 8,872 2,000 NA Additional memory 
will allow a greater 
output block size. 

DUMPRT \ (ROOT) 1 2 2,424 NA NA None. 

RAEDIT (ROOT) 2 3 9,704 NA NA None. 

TDSAID (ROOT) 32 39 9,920 NA NA Additional memory 
CONRES is used for working 
AIDINT and parameter 
CONTEN storage. 
CONONE 
CONTWC 
CONTHR 

*To be supplied. 

B-5 



Appendix B 

System Maintenance Routines (Cont'd) 

Input/Output Area 

Required Required 
Max. Block Max. Block 

Routine Segments Tracks Memory Double Single Remarks (bytes) Buffer Buffered 

Disc Drum (byt~s) 
(bytes) 

RAMSUP (ROOT) 12 * 7,800 NA NA Additional memory 
ITURPV must be allocated 
ITURCU when using TANK 
ITURSC function. See TOS 
ITURCP Utility Manual, 
ITURRR page 7-26. 
ITUREO 
ITURCI 
ITURTR 
ITURSO 

SLU (ROOT) 9 11 30,688 NA NA The SL U contains 
1,000 bytes for stor-
age of Level 1 action 
and reorder entries. 
Action entries use 20 
bytes for each pro-
gram named in a 
RENAME DELETE, 
EXTRACT, OUTPUT, 
PRINT, or PUNC H 
card. Reorder en-

I 

tries use two bytes 
for each device named 
in a REORDER card. 
If the total number 
of entries require 
more than 1,000 
bytes, allocate ad-
ditonal memory as 
required. 

TPMAIN (ROOT) 7 * 24,296 4,000 NA Additional memory 
(combined is used for input/ 
input/ output area. 
output) . 

*To be supplied. 
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Routine Segments 

CLTR (ROOT) 
ITUCL2 
ITUCL3 
ITUCL4 
ITUCL5 
ITUCL6 
ITUCL7 

PRGTRN (ROOT) 

*To be supplied. 

MEMORY FORMULAS 

Peripheral Conversion 
Routines 

Example 

Appendix B 

Library Conversion Routines 

Input/Output Area 
Required Required Max. Block Max. Block 

T rac ks Memory Single Double Remarks 
(bytes) Buffer Buffered 

Disc Drum (bytes) (bytes) 

7 

12 

8 17~~r56 NA NA None. 

* 37,400 NA NA None. 

• MR = S + [no (BS. - BJ] + [n (BS - B )] + FS 
1 1 1 0 0 0 

where: 

MR = memory size requirement. 

S memory size of routine. 

ni 1 for single buffer input or 2 for double buffer input. 

BSi maximum input block size (cannot be > 4095). 

Bi = input buffer size (when ni = 1, Bi must equal single buffer size; 
when ni = 2, Bi must equal double buffer size). 

no same as ni except for output. 

BSo same as BSi except for output. 

Bo same as Bi except for output. 

FS additional Field-Select coding area (see note following Peri
pheral Conversion Routines table). 

• The programmer wishes to run the TPTP routine; single buffering 
1,500-byte input blocks and double buffering 3,OOO-byte output blocks. 
No additional Field-Select coding area is needed. 

MR = S + [no (BS. - B.)] + [n (BS - B )] + FS 
1 1 1 0 0 0 

MR 14,728 + 1 (1500-1000) + 2 (3000-400) + 0 

MR 20228 bytes. 
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DIAGDG 

Exalnple 

TPCOMP 

Exa1nple 

lNKEDT 

Example 

• MR = S + (BS - B.) 
o 1 

Appendix B 

• The programmer wants to generate variable-length blocks between 
1,500 and 3,000 bytes. 

MR S + (BS - B.) 
o 1 

MR 8872 + (3000 - 1000) 

MR 10872 bytes. 

• MR = S + 1m. (BS. - B.)] L 1 1 1 

where: 

m. = 2 for single-buffer input or 4 for double- buffer input. 
1 

• The programmer wishes to double-buffer 1,000 byte input blocks. 

MR S + m. (BS. - B.) 
III 

MR 8928 + 4(1000 - 250) 

MR 11928 bytes. 

• MR = S + 28L + 20M + 14 (E + V + U) - 4792 

where: 

L number of loads in the program. 
M number of modules in the program. 
E number of entries in the program. 
V number of VCONS in the program. 
U number of unsatisfied extrns in the program. 

• The programmer wishes to bind a program consisting of the following 
items: 

48 loads 
60 modules 

400 entries 
50 VCONS 
37 unsatisfied extrns 

MR S + 28L + 20M + 14 (E + V + U) - 4792 

MR 32768 + 28(48) + 20(60) + 14 (400 + 50 + 37) - 4792 

MR 37338 bytes. 
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TPMAIN 

Example 

Appendix B 

where: 

maximum input block size. 

0
1 

maximum first output block sizeo 

O
2 

maximum second output block size. 

0
3 

= maximum third output block size. 

• The programmer wishes to copy an input tape with 2,000-byte blocks 
to an output tape, reblocking to 3,000 bytes, also listing the input on a 
132-character printer. 

MR 24296 + (2000 + 3000 + 132 + 0) - 4000 

MR = 25428 
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