
















































































































































































ERRORS AND ERROR MESSAGES

Errors resulting in machine traps are reported explicitly to

cameala anmdon

the user and console contro! is returned to him to await fur-
ther commands. Each message is accompanied by the loca-
tion (symbolic if possible) of the offending instruction. The
messages are:

NONEXIST INSTR AT __
NONEXIST MEM REF AT __
PRIVIL INSTR AT __

MEM PROTECT FAULT AT

I/O ERR AT ___

UNIMP INSTR AT

FIXED ARITH OVFLW AT __
FLOAT FAULT AT ___
DECIMAL FAULT AT _
BAD CAL AT

Syntax errors are reported by the message "? n". Where

n is the number of characters in the command line that
Delta was processing when the error occurred. This mes-
sage is sent to the user whenever Delta cannot understand
the user's command syntax. If is usually simpler for the
user to identify the error than for Delta to be specific about
it. Some errors and the reasons for them are shown below:

XY, 2,27/ ? 8

(Too many commas)

{Constant vaive iarger than

'ABCDE'= ? 6
one word)
?BC;sK } (Symbol not in symbol table)

FF; M 100, XY;L .6B;W {Symbol value not found.
Remainder of command

? 13 string ignored.)
'3'5'{5 } {Command unknown)

LW#*5 ALPHA=? 3 (Asterisk misplaced)

(Illegal character in hexa-

5
-3ACR/ 23 decimal number)

(B;/ ? 2 (lllegal format character)
;T } (No break in effect on
?2 which to set trace mode)

INDEX TO DELTA COMMANDS

Page
/ Open cell, print contents 47
\ Open cell, no print 47
®@ Store in currently open cell 48

52 Errors and Error Messages/Index to Delta Commands

Store in currently open cell, open next cell

Store in currently open cell, open previous
cell

Store in currently open cell, open cell last
named

Evaluate and print expression

Define symbol

Define symbol

Set lower limit

Set upper limit

Set default display conversion mode
Set default display conversion mode
Display location values as hexadecimal

Set {or clear instruction breakpoint; BT set
trace mode; display break table.

Set condition code

Set floating controls

Set instruction counter

Remove (kill) symbol table entry

Set upper and lower limifs for search
Set the search mask

Search for word mismatch

Proceed from breakpoint

Last quantity typed

Display location values as symbol plus
hexadecimal offset

Select internal symbol table
Set trace mode

Search for word match
Execution instruction

Zero Memory

Page

48

48

48

48
51

51

47
48
51

49

49
46

51

51
50
50
49

51



11. SYMBOL SUBSYSTEM

The BTM Symbol assembler is an extended version of SDS
Sigma 5/7 Symbol, described in the Symbol/Meta-Symbol

Reference Manual (90 09 52), The assembler accepts

source images through M:SI and creates binary and listing

files through M:BO and M:LO.
Default assignments for these files are:

M:SI User's console
M:LO User's console
M:BO File BOTEMP«

The Executive command for entering the SYMBOL Sub-
system is:

1SYMBOL

The assembler then requests options.
OPTIONS:

The user should then enter a list of options selected from
the following set.

Options Purpose

BO Write binary output through M:BO.,

LO Write listing output through M:LO,

CN Include cross-reference listing in LO,

SD Include on-line debug symbol tables
in BO,

A carriage return alone requests all of the above options.
If any individual options are stated, only those are used.

The following example shows a Symbol assembly with list-
ing output to a disc file, and binary output to the default
file, BOTEMP @

1ASSIGN M:LO, (FILE, CMPLO)

JASSIGN M:SI, (FILE, CMPS)

ISYMBOL

OPTIONS: BO, LO, CN

**END OF ASSEMBLY**

The default assignment for the assembly listing is the user
terminal. The listing is reformatted in this instance due

to the width of the console carriage. Each source line pro-
duces two listing lines:

1. The source image.

2. The line number and the object code portion of the
normal listing.

If the source input file is sequenced according to EDIT con-
ventions, the sequence number will also be displayed in
decimal format on the second line,

If the assembly listing is not being displayed on the console,
any errors found in the assembly are displayed on both the
console and the listing file, The console display is in the

Larm ~

10T OF

1. The offending source line.

2. The normal Symbol error indicator, positioned under
the image.

3. The line number, object code produced, and sequence
number of the record (if it had one),
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12. SUPERVISORY SUBSYSTEM (SUPER)

SUPER is availdble as o batch processor and as an on-line
subsystem. It provides the capability to add or delete legal
users, list all legal users, and to obtain the passwords for
alf files in o specified account. SUPER can only be ac-
cessed while running with account :BTM.

The commands to SUPER are described below. Records con-
taining commands must begin in column 1. Some of the com-
mand records can be followed by records specifying con-
cerned ‘accounts or users. Records specifying users begin in
column 2 and each group of records is terminated by an
EOD. These records have the general format:

bname,acct,pass,disc

Name,acct, and pass have the same meaning as in LOGIN;
disc is a hexadecimal number specifying the maximum disc
space that may be used (in granules). Functions that do not
require pass or disc parameters may omit them. SUPER reads
the control device (Teletype if on-line) and outpuis to
M:LO. The batch version lists all of the input records.

SUPER COMMANDS
U(SERS] {Authorize on-line users)

The specification records that follow cause the indicated
"name,acct,pass” combinations to be added to the account-
ing log. Should such a user already be in the log, the fact
is noted and the specification record is ignored. If a password
is not specified at this time, itwill not be required for log-in.

K[ILLUSERS] (Cancel on-line access)

All users mentioned on subsequent specification records are
removed from the accounting log and will thus be denied
access to the system. If a summary of the user's statistics is
desired, it should be requested prior to the command remov-
ing his entry from the accounting log.

S[TATS] (Summarize accounting totals)

The pass and disc options are not meaningful on this com-
mand. Specification records should be of one of the follow-
ing formats:

$Hname,acct

$,acct
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The first form summarizes the statistics for the individual
user, while the second form summarizes the statistics for

all users in the account. These summaries are output to the
M:LO device.

Should the STATS command not be followed by any speci-
fication records, the entire accounting log will be summar-
ized by account.

D[ELSTATS] (Initialize statistics)

For all account or name-account specifications following,
the statistics are cleared to zero, with the exception of
maximum disc space and disc space used.

L[1ST] [acet] (List users)

This command does not require subsequent specification
records. If the LIST command specifies an account, all
users outhorized under that account are summarized. If
the LIST command does not specify an account, the pro-
gram summarizes all users authorized for access to the
system.

P[ASSWORDS] acct (File summary)

This command requires no specification records. On en-
countering this command, the processor will list all file
names, with their passwords, that are in the specified ac-
count. This capability allows the installation super-
visor to remove entries in the file management system.

If a file has no password, ***NONE#*** is listed. If the
password cannot be represented by printable graphics, it is
listed in hexadecimal format.  Synonymous files are
ignored.

IEOD (End job)

Processing terminates when an 1EOD record is encountered
while the program is expecting a control record.



APPENDIX A. BPM SYSTEM CALs

Programs executing at subsystem and user levels may do RAD or console I/O through use of standard CAL1 operations as des-
cribed in the BPM Reference Manual (90 09 54). The following table summarizes the CALs available to BTM users.

All error codes applicable to BPM have their normal mean-
ings. The following additional errors are possible:

Invalid address in FPT (e.g., illegal key

Invalid error or abnormal address.

Code Error
101 Invalid DCB address.
102 Invalid FPT address.
103 Invalid FPT operation code.
104
buffer address).
105
106 Invalid buffer address.

Call FPT Code Function Comments
CALIL 1 X'o' M:REW Allowed
X'02' M:WEOF Ignored
X'03' M:CVOL Ignored
X'04' M:DEVICE (PAGE) Ignored
X'05' M:DEVICE (VFC)f Allowed
X'06' M:SETDCB Allowed
X'0B! M:DEVICE (DRC) Ignored
X'oC' M:RELREC Allowed
X'0D! M:DELREC Allowed
X'OF" M:TFILE Allowed
X'10! M:READ! Allowed (wait is implied)
X M:WRITE' Allowed (wait is implied)
X'12° M:TRUNC Allowed
X'14! M:OPEN Allowed. The ASSIGN image, if given, overrides
any DCB options. Parameters from the FPT, in
turn, override these. Only four files may be open
at one fime.
X'15! M:CLOSE Allowed
Xct M:PFIL Allowed
X'1D! M:PRECORD Allowed
X'20' M:DEVICE (LINES) Ignored
X'21' M:DEVICE (FORM) Ignored
X'22! M:DEVICE (SIZE) Allowed
X'23 M:DEVICE (DATA) Ignored
X'24 M:DEVICE (COUNT) Ignored
X'25! M:DEVICE (SPACE) Ignored
X'26' M:DEVICE (HEADER) Ignored
X'27 M:DEVICE (SEQ) Ignored
X'28' M:DEVICE (TAB) Ignored
X'29' M:CHECK Allowed
X2A! M:DEVICE (LINES) Ignored
X'28B' M:DEVICE (CORRES) Allowed
CALIL,2 Illegal
CAL1,3 Illegal
CALl, 4 Ilegal
CALlL, 5 Illegal
CAL1,8 X'14! M:TRAP Allowed
CAL1,9 5 M:TRTN Allowed
CAL1, 9 1-3 Exit to Executive Allowed
fAvqilczble on console 1/0.
ERROR CODES FROM FILE OPERATIONS 107 No terminator on file parameter list.
108 Invalid entry in variable parameter list.

109 Invalid DCB table address.
10A Too many files open.

108 Invalid TCB address.

10C Malformed DCB table.

10D DCB address not in DCB table.

10E Variable file parameter list too large.

10F Improper "file" option in an Open or Close.

110 Improper "function" option in DCB.

111 User attempted to use more than his available
disc space.

112 Key too long.
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APPENDIX B. SUBSYSTEM CONVENTIONS FOR TELETYPE INPUT

There are three CALs associated with Teletype input:
CAL3,0 Returns in register 0 (in EBCDIC format)
the next character in the Teletype input
buffer, If there is no activation charac-
ter in the buffer, the calling subsystem
is dismissed until an activation charac-
ter is typed, at which time the CAL then
completes and the subsystem resumes nor-
mal ny.
CA CAL3,2 Changes the activation type to the value
contained in register 0,
CAL3, 3 Sets the Condition Codes to xx10 if an
activation character has been read into
the Teletype input buffer; otherwise, it
sets the condition codes to xx00,

The action of BTM on Teletype input is dependent upon
the activation type in force and the type of character in-
put. Tables B-1 and B-2 contain a complete summary of
these relationships. In all cases, however, should the in-
put buffer become almost full, the bell will ring for each
character input until the buffer is sufficiently emptied.
Should the buffer become completely full, each charac-
ter input will still ring the bell, but the input character
will be lost and instead a @ will be placed over the last
character in the buffer. This character will echo as a
"2" and will always cause activation. The bell always
rings immediately rather than in echo sequence. ‘

Depressing the BREAK key causes any Teletype output in
progress to be terminated immediately and any untyped
output is lost, Any unprocessed input waiting in the Tele-

type input buffer is also lost,

The subsystem activation type specifies which class of char-
acters wili cause activation, as follows:

0 Activate on all characters, Do not echo.
1 Activate on all characters., Echo.

2 Activate only on punctuation, control code, @,

or ®. Echo.

3 Activate only on control code, ®, ® 1, t,/, =,
or @, Echo,

4 Activate only on ® or @ . Echo,

""Normally™ means in accordance with Tables B-1 and B-2,
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The echo and type of a character (see Table B-2) specifies
to which activation class a character belongs and whether
it is echoable. The five basic types are:

0 Nonexistent character (i.e., a character that can-
not be typed in).

1 Nonactivating character,

2 Punctuation,

3 ®Lt, /, or=

4 @or @.F
A basic type with the symbol # added means that the
character is echoable; without a # added, the charac-
ter is not echoable,
An echo type of the form @ + j, where j is an integer,
means that the associated character is a special control

code known to BTM. There are nine such special codes.

Table B-1. Conventions for Activation Types 0 and 1

Echo Character
Input (if any) User Gets Notes

Letter or digit | Same as input | Same as input.

#§ : @ % |Same asinput | Same as input

Punctuation’ Same as input | Same as input

Control code | Note Same as input

©® or @ Same as input | Same as input

Any other None None Character
character!t isignored
Fupynctuation” means: 1 " % & (y *+, -.

/;<=>?[\]1or<—.

H"Any other character” normally means only those
characters that cannot be typed in on a standard Tele-
type (see Appendix I).

tEcho type 4 is used only internally by BTM,



Table B-2.

Conventions for Activation Types 2, 3, and 4

Echo

Input Type | Function Erasable ? Echo User Gets Notes

Letter or digit | # + 1 - Yes Same as input Same as input

#$.@%b 41 - Yes Same as input Same as input

p P

Punctuation # 42 - Yesttt Same as input Same as input

/=1 #+3 - Yes'tt Same as input Same as input

® R @ + 1| Retype No ©@ None Retypes from last acti-
vation character

® Q @ + 0 | Acknowledge No P None Each is returned imme-
diately rather than in
echo sequence

@ + 2 | Backspacett No —_ None

& 1 @+ 3| Tab Yestttt n spacestftf n spacestttt

®® @ + 4| Local new line | No ®® None

® X @ + 6| Eraseftt No ®E None Erases to last activa-
tion character

Any other con- 3 - Yesftt ? or nonettt Same as input

trol character

® @+ 7 | Line feed No ®® @ User gei's.@ for activa-
tion types 2 and 3, ®
for activation type 4

@+ 7| Carriage return | No H@ (S)

Any other 0 - No None None Character is ignored

t .
"Punctuation”" means: ! % &' () *+, -. ;<> ? [ \ Jor —.

it .
Any other character” normally means only those characters that cannot be typed in on a standard Teletype (see

Appendix I).
T
is ignored.

t

erases one space of the tab; thus fo erase the tab completely, n backspaces must be given.

ttt

" An activation character cannot be backspaced over (or erased); thus an & immediately after an activation character

tit . . . .
If no tab stop is set, a ? is echoed. The user will get asingle space if he reads such an illegal tab. Each backspace

If the activation type is 4, a ? is echoed; otherwise, there is no echo. The user always gets the actual input charac-
ter regardless of the echo.
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APPENDIX C. SUBSYSTEM CONVENTIONS FOR TELETYPE OUTPUT

There is one CAL associated with Teletype output: Flag Meaning

1 The corresponding USASCII character is
printable,

CAL3, 1 This CAL takes a character (in EBCDIC for-
mat) from the lower 8 bits of register 0 and
places it into the Teletype output buffer, The code is the USASCII equivalent of the EBCDIC char-

Associated with every possible EBCDIC character is a acter, or 0.

7-bit USASCII conversion code and a 1-bit control flag,

Any character whose flag is O or whose conversion code is
as follows:

0 is ignored by CAL3, 1. A conversion code of 0 implies

that the EBCDIC character has no corresponding USASCII

equivalent, See Appendix J for a complete list of EBCDIC-

USASCII correspondences - any character that has a blank

0 The corresponding USASCII character is entry in the "prints as" column of this table has a 0 con-
unprintable on a standard Teletype, version code and thus is not printed,

Flag Meaning
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APPENDIX D. BTM SYSTEM CALs

While in operation, a subsystem has a variety of ways in
which it can communicate with the terminal user, the BPM
file management system, and the resident BTM Executive.

BTM provides for two levels of program execution. Both

use the same memory area, so they may nof run concurrently;
however, for each terminal in the system, an area of RAD
swap storage is allocated for each type of program.

The first area, called subsystem storage, is used to maintain
the current state of the particular subsystem the user has
called, for example, EDIT, as it is time-sliced on the way
to completion of the task.

The second area, called user storage, is used to maintain an
image of the terminal user's object program aofter it has been
loaded by the Load subsystem, and during its execution.
The user level is also where the BASIC subsystem compiles
and executes BASIC programs. In both these cases, while
the user's programs are in execution the subsystem level mon-
itors all abnormal conditions, thus maintaining effective
control.

The resident Executive is aware at all times of the level
applicable to the job being executed by any terminal. A
program may only be started at user level by a subsystem;
a program running at user level will always be interrupted
and control given to the initiating subsystem on any occur-
rence of an invalid operation, trap, etc.

All of the console I/C capability set forth in the section on
Teletype operation is availdble to both subsystems and user
level programs.

The following CAL3 calls are available at the levels indi-
cated to perform system control and memory management
functions.

CAL3, 4 (Executive and Subsystems)

This CAL fetches a subsystem in absolute format from a
dedicated RAD area and transfers control to it.

For Executive calls, R1 contains the subsystem name table
index. For subsystem calls, R1 contains the test of the sub-
sysfem name.

The subsystem name table and start address table are built
at boot time when the subsystem storage area of the RAD is
initialized.

CAL3, 5 (Executive and Subsystems)

This CAL starts a new (user or subsystem) process on the next
lower level. Register 0 must contain the first half of the PSD
tc be used when the new process is initialized; the format of
register O contents must be:

Bits Contents

0-3 Condition Code (CC)
4-7 Floating Controls (FC)
15-16 Instruction Address (IA)

Return from the level invoked by the CAL3,5 is to the in-
struction following the CAL3,5 (or the instruction following
the first EXU of any chain of execute instructions resulting
in the execution of a CAL3,5).

CAL3,6 (Subsystem and User Level)

This CAL performs a normal return to the next higher level
process (same results as & & .

CAL3,7 (Subsystems Only)

CAL3,7 is used fo swap pages between the subsystem area of
memory and user-level swap storage. This allows a subsys-

tem to initialize a user-level process, or examine particular
pages of the user level program in the event that control has
been returned due to error. Swapping is controlled by reg-

isters 0, 1, and 2 which must be in the following format.

0 78 1516 31
RO SPI WP RP
R1 N-1 SSP
R2 MODE

SSP Initial page number of subsystem area

which is involved in the swap

SPI Swap consecutive pages after SSP (SPI=0)
or swap SSP repeatedly (SPI=1).

N Number of pages to be transmitted.

WP Initial page number of user swap storage
into which page SSP of subsystem memory will
be written.

RP Initial page number of user level swap
storage which is fo be read into memory start-
ing at page SSP.

With the above parameters, the CAL allows one-way trans—
mission between memory and swap area and vice versa, or
two way transmissions between groups of pages in memory
and on RAD. This is controlled by the MODE parameter:

MODE
Value Transmission Mode
<0 User level swap area to subsystem memory.
User pages RP through RP+N-1 overwrite
subsystem pages SSP through SSP+N-1.
=0 Two way transmission. Pages SSP through
SSP+N-T1 of memory are written to pages WP
through WP+N-1 of user level swap storage;
then pages RP through RP+N-1 of swap stor-
age overwrite pages SSP through SSP+N-1 of
subsystem memory.
>0 Subsystem memory to user level swap storage.

Subsystem pages SSP through SSP+N-1 over-
write pages WP through WP+N-1 on the RAD.
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Example 1:
(0) = 00030006, (1) = 0002000A, (2) =0

Write pages A, B, C of subsystem to pages 3,4,5 of user
level swap storage, then read pages 6, 7, 8 of user level

swap storage info pages A, B,C of the subsystem memory.

Example 2:
(0) = 01000000 (1) = O1FO0OF (2) = 1

Write page F of the subsystem to pages 0 through 1F of
user level storage (clear user memory if page F is
cleared).

CAL3,8

This CAL specifies (in register 0) to BTM the address of the
Level 2 TCB address.

(Subsystems only)

CAL3,9

(Executive and Subsystems)

This CAL calls the past or current program status doubleword
(PSD) for the desired level. Whenever a process is restarted
via CAL3,5 the old "current” value is saved as PAST and the
new value in register 0 is entered as current. Registers 2
and 3 must contain the following:

Reg. Contents

R2 Level number
R3 Even (bit 31=0) if past PSD is desired
R3 Odd if current PSD is desired

CAL3,9 returns results in registers 0 and 1 as follows:
Reg. Contents
RO CC, FC,:IA (same as in CAL3,5)

R1 Error code (see table below)

Error Code Meaning

0 Normal return caused by & & or
CAL3,6

—

Nonexistent instruction
Nonexistent memory address
Privileged instruction
Memory protection violation
Unimplemented instruction
Push-down stack limit reached

Fixed~-point arithmetic overflow

W N O O AW N

mr Tault

~0

Decimal arithmetic fault

o

Improper arguments to a call

—t
—

Illegal call

—
N

Read error on RAD during fransfer
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CAL3, 10 (Subsystems)

This CAL transfers the error message associated with the
most recent CALIT error into words 201 through 37,4 of sub-
system memory.

CAL3, 14 (Subsystem and User Level)

If RO is positive or zero, this CAL returns the maximum num-
ber of pages that can be activated in user memory (and sub-
system memory), in register 0. This enables users and sub-
systems to allocate memory appropriately.

CAL3, 11 (Subsystems) and
CAL3, 13 (User Level Programs)

1nese two CALs have the same functions for the two levels
of operation. They allow a subsystem or subsystem-initiated
user level program to describe memory in such a way as to
make swapping most efficient.

CAL3, 14 will supply a program with the total amount of
memory it may use. Initially, the Monitor will only swap
in and out the actual amount of memory needed to contain
the program. At any time the program may change its swap
size within the maximum allowed, through use of CAL3, 11
or CAL3. 13.

A program describes itself inone of the two following ways:

a. or b.
Low Core .
) } PD
t PD v ]
PP
Available §\ } oD
Memor \ " INACT W J act
High Core \\\ 4 } COP
where
Area Contents
PD =1 Program data pages swapped in and out.
PP 20 Pure procedure pages {(unmodified during
execution), swapped in only.
DD=z0 Dynamic data pages swapped in and out.
INACT 20 Inactive pages, not swapped.
CbP=z 0 Common data pages, building down from

top of available memory; swapped in and
out.

a. This is the simplest case and exists when a sub-
system is started. Size may be changed by appro-
priate CAL with PD communicated in RO. INACT
is, by default, everything other than PD.



(RO)
0 78 31
0 PD

b. This case allows the most efficient description of
the program. Page countis of the various types are
computed, and communicated to the Monitor in
registers 0 and 1 as follows:

(RO)

0 78 15 16 2324 31
#£0 0 0 PD

(R1)

0 78 15 16 23 24 31
PP DD INACT CDP

CAL3,15  (Subsystem and User Level)

This CAL returns the date and time in registers 0=2 in the
following format:

RO

0 1516 31
M D
R1
0 1516 31
B Y
R2
0 1516 31
H MIN
where
M = month 1-12
D =day 1-21
B = blanks Two EDCBIC digits
Y = last two digits of year each
H = hour 0-23
MIN = minute 0-59
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APPENDIX E. SUBSYSTEM INTERFACE

There are several simple rules that BTM expects each
subsystem to follow, These rules apply to the way a
subsystem is coded and the way a subsystem is loaded
into the BTM system,

CODING REQUIREMENTS

Location

Data Description

=0

Th.e first 40|16 !ocotlons in any subsystem should con- 10 Reserved for use by Monitor.
tain the following data.
Location Data Description :
0 Contains the word address of the first 3F Reserved for use by Monitor,
word of the subsystem's TCB (Task Con-
trol Block). When a subsystem is entered, R1 contains the COC line
1 =0 number (in binary), R4 and R5 contain the log-in account
designation (in EBCDIC, left-justified and blank filled),
and R2 contains the terminal job entry flag (0 indicates that
the console is excluded from the system, and a value of
8 =0 1 - F indicates the maximum priority).
9 Contains the word address of the normal
entry point for the subsystem. The entry ; .
. " s Included with the ROMs that constitute a subsystem
point for a "PROCEED" is assumed to be ;
this address olus one there must appear a DCB name table (see Figure E-1)
P : pointed to by word 10 of the TCB (see Figure E-2), and
A =0 all the necessary DCBs assembled with protection type
16 00
DCBTAB | O 0
N B] B2
|
1
|
Bn—3 Bn-2 n-1
DCBLOC]
|
|
|
DCBLOCn
LINKADDR | 0 0
0 7'8 41516 23' 24 31
where
LINKADDR is the address of the location provided for storing a return address.
N indicates the number of characters in the DCB name,
B]—Bn indicates the EBCDIC name of the DCB,
DCBLOC is the address of the first word location of the DCB,
Figure E-1, DCB Nome Table
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where

TSTACK
7SS
TSWC
TSA
TSASIZ
ERTSIZ
ERT
DCBTAB

141516 31

0]jo 0 TSTACK
1 TSS TSWC
2
3
. These words for use by processor
5
610 0 TSA
7 TSASIZ TSAWC
8 ERTSIZ ERT
9 ERTSIZ-2 TSA+1
1010 0 DCBTAB
"
12
13
14 These words for use by Monitor
15

TSA

Library error temp stack
ERT
Library error table
TSTACK
User's temp stack
0 1516 31

is the address of the current top of the user's temp stack.

indicates the size, in words, of the user's temp stack.

I\

J\

TSASIZ

ERTSIZ

TSS

is the femp stack word count giving the current number of words in the user's temp stack,

is the address of the temp stack used by the library error package.
indicates the size, in words, of the temp stack used by the library error package.
indicates the isze, in words, of the error table used by the library error package.
is the address of the error table used by the library error package.

is the address of a table of names and addresses of all of the user's DCBs.

shown in Figure E-1,

This table has the form

Figure E-2, TCB Format
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There are several CALs available (for use by a subsystem
only) to provide service for the subsystems. These CALs
mainly deal with changing the size of swap areas for sub-
sysfems and users, finding ouf the amouni of core curreniiy
being used by subsystem and user, and performing swaps be-
tween user and subsystem memory. They are described in

Appendix D, "BTM System CALs".

The format for DCBs is essentially the same as described in
the BPM Reference Manual, 90 09 54. The one difference
is the ability to assign DCBs to a user's console. This is
done by setting the ASN (bifs 28-31) in word 0 of a DCB
to 5 (ASN is the file assignment type indicator — O means
null, 1 means FILE, 2 means LABEL, 3 means DEVICE, 4
means CORE, 5 means user's console).

LOADING REQUIREMENTS

The ROMs that comprise the subsystem should be loaded into
the system by running the following job under BPM.
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1JOB :SYS, user, 1
ILOAD (ABS), (BIAS, loc), (NOTCB), (PERM), ;

subsystem ROMs

IFIN
where
name is the subsystem name to which console users
will refer.
loc is the hexadecimal value of the base of the on-

line memory area.

When the system is booted from the RAD, the load module
will be initialized in absolute swap storage as a subsystem
callable by the first two characters of the name.



APPENDIX F. BTM SCHEDULING

The BTM resident Executive is an extension of the Batch
Processing Monitor. It is not organized as a real-time task,
but is essentially a subroutine called by the BPM at inter-
vals governed by one of the hardware clocks. The following
is a short discussion of the manner in which the machine is
shared.

Interrupts generated by the COC are always handled by the
BTM Executive, and it is the receipt of the initial break
character that causes the BTM system to start accepting in-
put from a terminal. Input characters for all terminals are
buffered in the resident Executive, until the on-line user's
job is able to fetch them.

When no consoles are actively processing on=line jobs, the
clock guarantees that the BTM Executive will be allowed to
scan the active lines once every batch quantum to determine
whether any user requires the services of a nonresident BTM
function. If so, the swap~in of that processor is started and
batch processing continues.

After this point, and while several on-line users are sharing
the machine, the scheduling of on-line and batch jobs is
performed in an asynchronous manner, with the clock only
enforcing certain maximum and minimum time intervals.
Figure F-1 illustrates this, and assumes that the swap-in of
an on-line job has just been completed, and that several
on-line users exist and are being serviced.

The on-line quantum (OLQ) is a SYSGEN parameter (default
100 ms) which specifies the maximum length that a subsystem
may run before a batch job is serviced. The on-~line task
may not be dismissed in the middle of a RAD I/O action
through the file management system, and therefore under
certain circumstances may run slightly longer. Should the
subsystem request Teletype input when none is available, it
is dismissed immediately. An actual on-line time slice may
vary from a minimum of 2 or 3 ms (if dismissed af once) to a
few ms more than the specified quantum (to allow 1/O to be
completed). Receipt of the necessary Teletype input marks
the subsystem for activation.

At dismissal time, all I/O actions necessary to complete the
swapout are queued up as direct access, and the batch job

is started. (If, at the end of a user's on-line quantum, no
other user in the system is ready for execution, the swap-out
I/O is not started. The user's task in memory will receive
subsequent on-line quanta, as it is able to use them, until
another on-line user requires service. In this single-
user case, successive batch quanta would be terminated

by the clock.)

The completion of of the SIO1 operation triggers SIO2. The
swap~in 1/O requests are queued up and the batch job con-
tinues. (From the diagram, it is seen that if the swapping
RAD and the batch file management RAD have the same

Time —
RAD , SIO1 ., SIO2 | . SIO1 ., SIO2
. F——————- T 7 s T EAY 1
Swapping
User 1 User 2
oLQ oLQ
On-line r e e \.__________4
Tasks ’ o ‘ I
Serving OL Serving BG Serving OL Serving BG
File Manage I'e A N/ A \ 7 — 7 s ™\
System - + — { 4
and RAD
BGQ BGQ
r A N\ r A R
Background be——————-- + |- ———— - —
active oLQ On-line quantum. SIO2  Swap~in time for the user
in line for service.
SIO!N Swap-out time for the on-
_________ — inactive line task being dismissed BGQ Background quantum.

Figure F~1. On-Line Time=-Sharing
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controller, there isasevere conflict when the batch job re-
quires RAD 1/O or Monitor overlays. )

The background quantum (BGQ) is a SYSGEN parameter
(default 200 ms) that specifies the length of time a batch
job may run before servicing the next on-line task. How-
ever, it is almost always the case in practice that the back~
ground quantum is set by the length of SIO1 and SIO2.
Batch processing will never be interrupted before the swap
is done, and with the 7204 RAD:s this is on the order of . 8-1
second.

The intervals SIO1 and SIO2 vary greatly for each subsystem,

depending on size and on how the subsystem has described
itself with the memory management CALs. This variance is
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greatest with the Model 7204 and 7232 RADs, because of

their lower transfer rates.

When the high=-speed RAD is in the system for swapping, the
background quantum is used as the minimum time during
which batch jobs must run, to prevent batch jobs from being
effectively locked out by on-line jobs with short swap and
long execution times.

With the high-speed RAD, it is seen that the most that can
be done for optimizing response time is to set the SYSGEN
value of the background quantum very low, so that the on-
line programs run on a demand basis.  In this case, batch
jobs would utilize no more than the "busy time" of the swap-

ping RAD.



APPENDIX G. BTM MACHINE OPERATION

Machine operation with BTM is virtually identical to that
of the standard BPM system, Perhaps the most noticeable
difference occurs when the system is booted from disc, for
example, to start operation after loading the disc from
tape.

After the normal BPM header information is typed, the
BTM Executive must find all of the on-line processors in
the system account and initialize them in absolute swap
storage. This will typically take 4-5 seconds, after which
the resident Executive types a second message:

BTM SWAP AREA IS FROM xxxx TO END OF DISC ndd.

where
XXXX is the first disc address of absolute swap area,
ndd is the channel and device designator of the

swapping RAD,

It is not necessary to wait for the second message before
initiating batch operations, Although batch jobs may be
started immediately, consoles will not respond to the &
€ input until the second message has been typed.

As on-line users enter the system, this will be noted on the
operator's console by a message similar to the following:

* CONSOLE xx LOG ON.

where

XX is the hexadecimal representation of the user's

COC line number.

If the BTM accounting package is implemented in the sys-
tem, the log-in message will be accompanied by the user's
name and account number identification.

When a user leaves the system, the fact will be noted on
the operator's console by the message

* CONSOLE xx LOG OFF.

KEY-INS

The machine operator exercises ultimate control over the
system with the following key-ins, which are given in the
standard BPM fashion,

IBTMM [,xx] text

This key-in causes the text message to be printed on all
consoles (or console xx) without affecting their current op-
eration, For example:

IBTMM SYSTEM DOWN IN FIVE MINUTES,

IBTMX [xx]

This key-in terminates the activity of the indicated console,
If no specification is given, all active consoles are deacti-
vated, The message

BTM HALTED BY OPERATOR

time date

is output to all consoles currently active. Background
operations are started if not already active; this ensures
that a quiescent state will be reached (see "System Save
for Restart"), This key-in, when used to deactivate all
consoles, also disables the time-sharing portion of the sys-
tem, Attempts to activate consoles are met by the message

BTMQ

IBTMS

When-the system is first booted from disc, the time-sharing
portion of the system is active, If the |BTMX key-in has
been used to terminate operations, they may be restarted
with this key-in, Following the key-in, the consoles re-
sume service, and the message

BTM IS OPERATIONAL

is broadcast to all consoles still connected to the system.

TERMINAL JOB INSERTION

When BTM is being supported by a symbiont BPM system,
on-line users are able to insert jobs into the batch queue,
The machine operator will be alerted, when this occurs,
by the message

* JOB yyy (p) FROM CONSOLE xx.

where
yyy is the JOB ID, and p the priority.
This will aid him in dispatching output,

SYSTEM SAVE FOR RESTART

In order to save user's files and provide a restart position,

it is good policy to dump the file area of secondary storage
onto tape periodically, This is also necessary whenever the
system is to be shut down and the RAD will not be kept in-
tact (e.g., preventive maintenance or use of another oper-
ating system). If the system is to be shut down but RAD
storage will be preserved, it is not necessary to perform a
dump; the system can be initiated from secondary storage
with the standard boot procedure.
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Either of the above operator actions, booting from RAD or
dumping to tape, can be done only when the entire system
is quiescent.

Conditions required for the system to become quiescent are:

1. BPM must be in the "wait state",

2. No symbiont may be active,

3. No symbiont files can exist (input or output),

4, All consoles must be logged off. This can be assured

with the BTMX key-in,

When these conditions are met, the Monitor prints the
message

SYSTEM IS QUIESCENT.

This must be the last entry on the operator's log if there
is to be a restartable system. Dumping to tape or booting
from disc under any other circumstances cripples the sys-
tem,

The portions of the system that must be saved so the system
may be restarted are PSA (Permanent System Area) and PFA
(Permanent File Area). Neither PER (symbiont storage) nor
swap storage need be saved, since they are scratch areas.

SYSTEM ERROR RECOVERY

From the above discussion, it is obvious that in the event
of failure (for any reason) the system may not be initiated
from the RAD via a standard boot process. If the machine
is hung up due to an irrecoverable error in the middle of

a job, it is impossible for the Monitor to attain quiescence.

It is possible to recover permanent files and symbiont out-
put for all but the jobs that were executing at the time of
failure, using the recovery procedure provided with the
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Power-on/Power-off routing. This procedure does the
following:

1. Saves crucial

ACNCFU (poi

parts of HGP (disc allocation map) and
nter to account directory) on disc.

2. Stores the symbiont file directory in high memory.
3. Simulates a disc boot,

4, Moves the symbiont file directory from high memory
back to its proper place.

If symbionts were active at the time of the failure, the
following precautions should be taken before attempting
recovery:

1. Do a DISPLAY key-in,

2. If any output files still exist for the batch job that was
executing at the time of failure, delete them, If any
input files were partially created by input symbionts,
delete them by means of a DELETE key-in.

3. Do an S key-in (see BPM Reference Manual) to process
outstanding input files, Do not initiate input symbionts
until these jobs are processed, as job IDs assigned by
the system start with 0 and conflicts may occur,

Some disc space is lost in the recovery procedure, Per-
manent file area for all currently open output files will be
lost, Symbicnt disc storage for symbiont files currently

being output, and for symbiont files currently being read by
the system will be lost,

To initiate the recovery procedure, the operator simply
presses SYSTEM RESET and moves the RUN-IDLE switch to
RUN (the reset will have put the machine in the idle state),



APPENDIX H. TIMING

The time required to process a single Teletype input char- where
acter is as follows: _ (31.8 if the buffer is empty At the time
Q= 43.6 if the buffer is not empt of the input
1. If the character can be echoed immediately, the : 4 interrupt
processing fime is .
R = {3]. 1 if the buffer is empty } ':; ::: itr::fi-
177.0 + Q + R + 17.5/n ps) 62.4 if the buffer is not empty interrupt
(min: 257.4 ps — max: 300. 5 ps) and
2. If the echo must be deferred, the processing time n= The number of characters input simultaneously
is by all Teletypes,
219.6 + Q+ R +27.9/m ps m = The number of characters input since the last
(min: 310, 4 ps — max: 353, 5 ps) activation character but not echoed.
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APPENDIX I. USASCII TO EBCDIC CONVERSION

USASCIT

Teletype EBCDIC USASCIT - Teletype EBCDIC
Code Character Character Echo4 Code Character Character Echo4
i 2 Prints and Prints and
Hex.| Oectal | Char Key Hex. | as Type | Hex.| Octal Char! Key? Hex. | as Type
00 00 (NUL) | P® 00 0] 1E 36 (RS) NGs 1E 1
01 01 (SOH) | AS 01 1| WP |37 (us) | o IF 1
C
02 | 02 | (5T |8 02 "120 |40 blonk | 32T 40 | blank | 41
03 03 (ETX) | c© 03 1
Y o1 T o ” .2 41 I 15 51 () #42
22 42 " 2 7F u #19
05 | 05 WRU | ge 09 I ; e
(ENQ) 23 43 # 3 7B # #11
06 | 06 RU Fe 06 o e s $ # 58 $ jadl
(ACK) 25 45 % 5° 6C | % #19
07 | 07 ?:ELLL) G¢ 07 | bell #i1 26 | 46 & & 50 | & #1 2
2 4 ! ' i
08 10 (BS) He 08 K 7 z 7D 2
TAB " 28 50 ( g 4D ( #1+2
09 | N H1) | ! 05 3129 |51 ) 9s 50 1) #42
. * .S * #
0A | 12 LF EE?S 25 L'"Z @7 |2A | %2 i x 2
e 28 | 53 + S 4+ #49
[of
08B 13 VT K 0B 1 [ [ 5 ) , o8 ] 2
FORAA ~ - s 4 .
oc | 14 (F‘;) L¢ oC @+ | 2D | 55 - - 60 - #42
- 2F 56 4B ) #19
carriage
oo | 15 CR RETURN | 15| 90091 @47 | o 57 / / 61 / #+ 3
OE 16 (sO) | N¢ OF 1] 30 60 0 0 FO 0 #1
OF 17 (s1) o° OF 1] 31 61 1 1 F1 1 #11
10 20 (DLE) | P© 10 1132 62 2 2 F2 2 #+1
11 21 (pCn | Q¢ 1 1133 63 3 3 F3 3 #+1
34 4 #
1 - (Té\gg) RC . : 6 4 4 F4 | 4 +1
35 |65 5 5 F5 |5 #41
13 | 3 E(D'CO3§F s¢ 13 1136 |6 6 6 6 | 6 41
#
14 | 24 (oc4) | T 14 A / 7 7 17 #+ !
70
15 | 25 (NAK) | U 0A KL 8 8 F6_ |8 #+ !
39 71 9 9
16 | 2 (SYN) | V@ 16 ] 19 #+ !
A | 72 7A
17 | 27 (ETB) | W° 17 1 #+ ]
38 73 ; . 5E ;
18 30 (CAN) | X© 18 1 ! ! ! *2
3y = A < S i #
19 | 31 EM) | Y° 19 N R ' ac | < t2
A | 32 (ss) | z° 1A 1 |80 |75 = - 7E | = t+ 2
18 33 (ESC) | K©® 18 1| 3E 76 > S 6E > t+ 2
1C | 34 (Fs) | L*® 1C 1|3 |77 ? /5 6F | (?) 1o
1D 35 (GS) | M 1D 1] 40 100 @ ps 7C @ #11
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USASCII Teletype EBCDIC USASCII Teletype EBCDIC
Code Character Character 4 Code Character Character 4
Echo Echo
Prints | and Prints | and

Hex. | Octal | Charl | Key2 | Hex.| as® Type | Hex.| Octal | Char! | Key? | Hex.| os® Type

41 101 A A Cl | A 1| 55 125 U U E4 |U #41

42 102 B B C2 B 1] 56 126 \ \' E5 \'% #+1

43 103 C C C3 C tr1 | 57 127 w W E6 w #r1

44 1104 | D D C4 | D tr1]58 |130 | X X E7 | X #+1

45 | 105 E E C5 | E fr1] 59 | 131 Y Y E8 |Y #+1

46 | 106 F F C6 | F fr1] 5A | 132 yA yA E9 |z 11

7 #

47 |17 |G G c7 | G 1 s | 133 EE; e £ | Feo

48 | 110 H H cg8 | H 41 N

49 111 I I co |1 f+1] 5C | 134 N L® A | (D #+2

4A 112 J J D1 J #41 {1} S

) #

B |3 | K K D2 | K b P ¥ e M S A t2

# t '

4C 114 L L D3 L 1 5 136 “) NS A #43

4D 115 M M D4 M #+1

AF 116 N N D5 N #+1] 5F 137 (-) (o} 6D (- #+9

4F 117 O o D6 | O 41

50 120 P P D7 P #1+1 0

51 121 Q Q D8 Q #1+1

52 122 R R D9 | R 41

53 123 S S E2 S #+1 ) 7E 176 ESC ESCAPE | 1B 0

54 | 124 T T E3 | T ter | 7R | 177 DEL | RUBOUT| FF 0

Notes:

1. The forms in parentheses appear only on SDS Teletype 3. The forms in parentheses are contained in the SDS 63~
#7015, whereas the unparenthesized forms appear on and 89-graphic character sets but not in the standard
the specified keys of all standard model Teletypes. 57-graphic character set. On printers equipped with
(Some models lack the ESCAPE key). The forms in only the standard character set, these forms will print
braces print when the specified key is depressed, but as blanks.
they do not appear on the keys. 4. The echo and type specifies the echoability and acti-

2. Superscript ¢ indicates use of the CTRL key; super- vation type of a character. See Appendix B for a
script s indicates use of the SHIFT key. more complete description.

The Teletype character mnemonics have the following meanings:

ACK Acknowledge ENQ Enquire NAK Negative acknowledge
BEL Bell EM End of medium NUL Null

BS Backspace EOT End of transmission RS Record separator

CAN Cancel ESC Escape SI Shift in

CR Carriage return ETB End of transmission block SO Shift out

DC1 Device control 1 ETX End of text SOH Start of header

DC2 Device control 2 FF Form feed SS Start of special sequence
DC3 Device control 3 FS File separator STX Start of text

DC4 Device control 4 GS Group separator SYN Synchronize

DEL Delete HT Horizontal tab us Unit separator

DLE Data link escape LF Line feed VT Vertical tab
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APPENDIX J. EBCDIC TO USASCII CONVERSION

1
EBCDIC Teletype 1 USASCII EBCDIC Teletype USASCII
Code Character ‘ Code Code Character Code
Prints i Prints
Hex. as3 Charl Key2 Hex. Octal Hex. as Char! Key2 Hex. Octal
00 (NUL) = pP*® 00 00 1D (GS) MCS 1D 35
01 (SOH) | Ac 01 01 1E (RS) NES 1E 36
02 (STX) BC 02 02 1F (US) Q°s 1F 37
03 (ETX) ce 03 03
04 EOT D¢ 04 04
line LINE
05 (T:TB) 1 09 T 25 feed LF FEED 0A 12
RU c
06 ack) | F 06 06
SPACE
o7 bell ?ésELLL) oo o7 o7 40 blank blank SAR 20 40
08 (BS) He 08 10
WRU e
09 ENQ) | E 05 05 A (D EQ% Ls 5¢ 134
[of
0A (NAK) | U 15 25 B | o 5
(o}
0B VT K 0B 13 © T < p K i ”
e (FF‘;;{‘\" LC e 14 4D ( ( g 28 50
- AE + + ;S 2B 53
oD carriage | cp RETURN | OD 15
return 4F ' ‘ {[} K 58 133
OF (sO) | N°¢ OF 16 ()
OF (s1) o OF 17 50 & & 6 26 44
10 (DLE) p¢ 10 20
- : :
1" (C1) | Q@ 11 21 " n , = o T
12 (Tég g) R¢ 12 22 58 $ $ 4 24 44
* S
13 X-OFF | ¢c 13 23 > : 2 2
(DC3) 5D ) ) 9 29 51
14 (DC4) | T© 14 24 5E ; ; ; 3B 73
15 f::;;gge CR RETURN | 0D 15 5F =) Eli M® 5D 135
16 (SYN) | V€ 16 26 60 - - - 2D 55
17 (ETB) we 17 27 61 / / / 2F 57
18 (CAN) | Xx© 18 30
19 (EM) v 19 31 f
S
A (55) o A I 6A (~) N 5E 136
18 (ESC) | KCS 18 33 68 ' ’ ’ 2C 54
1C (FS) L 1C 34 6C % % 5° 25 45
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EBCDIC Teletype USASCII EBCDIC Teletype USASCII
Code Character Code Code Character Code
Prints Prints
Hex. as Chor] Key Hex. Octal Hex. cns!3 Chcr] Key2 Hex. Octal
6D (-) =) 0 5F 137 D6 0 o} o) 4F 117
6E > > S 3E 76 D7 P P P 50 120
6F (2) ? /° 3F 77 D8 Q Q Q 51 121
D9 R R R 52 122
7A : : 3A 72
78 # # 3 23 43 E2 S S S 53 123
7C @ @ s 40 100 E3 T T T 54 124,
7D ' ' 7 27 47 E4 u U u 55 125
7E = = S 3D 75 E5 % % % 56 126
7F Q) " 2° 22 42 E6 w W w 57 127
E7 X X X 58 130
E8 Y Y Y 59 131
Cl A A A 41 101 £ = = - o -
C2 B B B 42 102
c3 C C C 43 103
c4 D D D 44 104 FO 0 0 0 30 60
c5 E E E 45 105 F1 1 1 1 31 61
C6 F F F 46 106 F2 2 2 2 32 62
c7 G G G 47 107 F3 3 3 3 33 63
cs H H H 48 110 F4 4 4 4 34 64
C9 I I I 49 11 F5 5 5 5 35 65
F6 6 6 6 36 66
F7 7 7 7 37 67
D1 J J J 4A 112 - s . s - -
D2 K K K 4B 13 Fo 5 5 . 3 -
D3 L L L 4C 114
D4 M M M 4D 115
D5 N N N 4E 116 FF CD RUBOUT | 7F 177

Codes X'81" through X'A9', which represent the lower case
letters, are exactly congruent to X'C1' through X'E9"' and

may be used interchangeably. All will print as capital let-
ters on standard Teletypes.

Notes:

1. The forms in parentheses appear only on SDS Teletype
#7015, whereas the unparenthesized forms appear on

the specified keys of all standard model Teletypes.

(Some models lack the ESCAPE key.) The forms shown

in braces print when the specified key is depressed, but
they do not appear on the keys.

2.

Superscript ¢ indicates use of the CTRL key; superscript
s indicates use of the SHIFT key.

The forms in parentheses are contained in the SDS 63-
and 89-graphic-character sets but not in the standard
57-graphic-character set. On printers equipped with
only the standard character set, these forms will print

as blanks.
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APPENDIX K. BTM SYSTEM GENERATION

GENERAL INFORMATION on a standard BPM BI tape the ROMs required to provide

the BTM functions.

This discussion is intended only as a supplement to the
SYSGEN documentation in the BPM Reference Manual, The :BTM card allows the specification of system parameters
Chapters 10 and 11, to aid a person already familiar with that are installation dependent. It has the form:

the SYSGEN process.

:BTM (option), (option), ..., (option), ;

The principal change in system generation has been the
addition of the :BTM card, and the necessity for including (option), etc.

Option

Meaning Default Limits Units

NUMUSERS, n

USERSIZE, n

NUMSYSTS, n

BPMQTM, n

BTMQTM, n

IBUFSIZE, n

OBUFSIZE, n

IINT, n

OINT, n

Total number of time-sharing consoles that 8 1-64 Dec.
may be in use at one time.

Size, in words, of the time-sharing memory 16384 12288- Dec.
area. The size must be a multiple of 512 65536
{one page).

This provides an upper limit on the number of 12 10-30 Dec.
subsystems that can be in the system. It is pru-
dent to provide for more than the standard set,
so they can be added after the system is gen=
erated. This should also be taken into account
when allocating swap area.

The minimum amount of time BPM runs before 200 10-500 ms
time-sharing users are scheduled.

The maximim amount of time an on-line user 200 50-500 ms
may run before BPM receives another quantum.

COC input buffer size. The number of bytes 100 80-200 Dec.
that may be typed ohead before data is lost.
This is also the maximum number of characters
that may be typed before an activiation char-
acter is typed.

The number of characters which can be held in 100 80-400 Dec.
each user's COC output buffer without further
program intervention.

The location of the COC input interrupt. 60 60-13F Hex.

The location of the COC output inferrupt. 61 60-13F Hex.
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The BI tape must have all the normal BPM modules plus the
following files:

File Contents (ROMs)

BTMBO BTM power on/off, initialization, and

Executive routines.

BTM:BLIB On-line FORTRAN run-time and math
library.

BTMFLINT On-line FORTRAN interface program.

BTMFORT On-line FORTRAN compiler (cat. no.
704176).

BTMLOAD LOAD subsystem (cat. no. 705260).

BTMEDIT EDIT subsystem.

BTMSYMB On-line SYMBOL (cat. no. 704158).

BTMFER FERRET subsystem.

BTMBPM BPM subsystem.

BTMBASIC on-line BASIC.

BTM SYSGEN :BTM card interpreter.

The PASS2 processor has had the segment "BTM" added to it

to process the :BTM system Generation control card. The

tree of the PASS2 processor is now

ITREE CCLOAD - PASS2CCI-MODIFY-DECBS-(DEVICE,
SDEVICE, ;

IMONITOR, DLIMIT, RJITGEN-(RESERVE, INTSR), ;

ICLOCK ,ABS,BTM)

SYSGEN OPERATIONAL INFORMATION

PASS 1

The :SELECT cards should select the additional modules
needed for the particular system being generated:

BTMBO is required for any BTM system
BTM:BLIB is required for FORTRAN

BTM is required only if a PASS2 processor is to be part
of the object system.

Note: The BASIC subsystem requires both floating-
point and convert instructions, and FORTRAN
requires floating-point, so the appropriate
simulators must be included in the absence of
the hardware options.

PASS 2

:STDLB and :DEVICE cards should be set up as in BPM except
as discussed below.

The last :DEVICE card specifying a DC device will be used
as the swap device. The last part of this device will be
used for swap storage and is not available for other alloca-
tion. In addition, this RAD must have large enough capac-
ity to provide all swap storage required. The amount of
swap storage may be computed as the sum of:

Subsystem Storage
FORTRAN 15 granules
LOAD 7 granules
EDIT 7 granules
SYMBOL 9 granules
FERRET 3 granules
BPM 3 granules
BASIC 17 granules

Temporary swap area, in granules, may be computed as:
(2*(USERSIZE/512)+4) * (NUMUSERS)

For exampie, 680 granules are needed for 10 users with a

16K on-line area. The definition of a granule is the BPM

definition, i.e., that number of sections needed to make
up one page (512 words).

The user's allocation of swap area can be checked after the
system is booted. The system types out

BTM SWAP AREA IS FROM aaaa TO END OF DISC ndd.

An installation desiring to add subsystems subsequent to
SYSGEN should allow ample USERSIZE when generating the

system.

A card defining the communications controller address
should be included as follows:

:DEVICE COndd, (HAND, COC)

:SDEVICE, :DLIMIT, :RESERVE, and :ABS cards are identi-
cal to those used with normal BPM.

:MONITOR card is identical. However, the following
recommendations are made:

TSTACK,300 for symbiont system (250 for nonsymbiont).
SPOOL, CPOOL, MPOOL, SFIL, no change.
CORE The correct size must be specified; the sys-

tem cannot be patched to run on a different size
machine.
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QUEUE This parameter depends upon the type of
RAD used as the swaop device.

Cat. No. 7204 - QUEUE, 80
Cat. No. 7212 or 7232 - QUEUE, 20

CFU If none is specified, 10 are supplied. With
BTM, the number should be NUMUSER * 2 +10.

Note: If CFU is specified, M:CPU must precede 10
or [OSYM on the TREE card for M:MON.

:RESERVE should not include o RESDF specification.

dINTS, :INTR, and :TIME should not be used.

A :BTM card must be included to generate a BTM system.
[t generates tables that are dependent upon user area size,

number of users, efc. It may appear anywhere after the
:DEVICE and :SDEVICE cards.

The interpretation of the :BTM card produces a load module
named M:BTM, which contains all of the variable storage
needed by the resident Executive. The resident Executive
(BTMBO) and M:BTM are included in the generation of the
Monitor.

LOAD AND OVERLAY CARDS

M:MON should have BTMBO and M:BTM added to the list
of element files. These should be added to the tree speci-
fication immediately before [ORT and COOP (if included).
The remainder of the tree structure is unchanged, except
that the element file, PFSR should be deleted.

BPM processor control cards are unchanged.

BTM Subsystems. The LOAD cards for the BTM subsystems

take the following form:
ILOAD (MAP), (NOTCB), (PERM), (ABS), ;
I(BIAS,bias), ;bias = CORE - USERSIZE in hex.
{(LMN,name), (EF, (ef))

The module name and element file entries have the follow-
ing values for each of the subsystems:

Subsystem LMN EF(s)

FORTRAN FORTRAN: BTMFINT,BTMFORT
LOAD LOAD: BTMLOAD

EDIT EDIT: BTMEDIT

SYMBOL SYMBOL: BTMSYMB

SUPER SUPER: BTMSUPER

FERRET FERRET: BTMFER

BPM BPM: BTMBPM

BASIC BASIC: BTMBASIC
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DEF CARD

The format of the DEF card is exactly as in BPM. If on-line
FORTRAN is to be used, BTM:BLIB should be specified in
the (INCL, ...) list.

SYSTEM BOOT AND INITIALIZATION

System boot and initialization is exactly as in BPM. The
two initialization links are preempted for special BTM ini-
tialization.

USRINITI initializes the COC hardware, and the
swap storage and BTM tables.

USRINIT2 initializes the links to the power on/off
routines, and the recovery routine.

JOB COMMAND

After the system has been generated, the first of the follow-
ing two jobs must be run if on-line FORTRAN is to be used.
The second JOB command is optional but is recommended,
as it maximizes available disc space.

1JOB :BTM, ON LINELIB, F } Creates :BLIB
FASSIGN M:BI, (FILE,BTM:BLIB,:SYS) | file under
ILOPE (PERM, LIB) account :BTM
1JOB :SYS, DELETE .
IASSIGN M:EI, (FILE,BTM:BLIB) } Deletes BTM:
.FMGE (DELETE) | BLIB in :5Y5
The :BLIB file in the :BTM occount is used as the standard
library file by the LOAD subsystem.

CREATING SUBSYSTEMS

All subsystems and libraries peculiar to BTM are introduced
through use of the BPM file manage and load functions, and
are independent of the actual SYSGEN process in the sense
that they can be added of any time.

The user must create a :BLIB file under the :BTM account.

The LOAD subsystem uses the :BLIB file in the :BTM account
as the library, although an option exists for specifying
others. Currently, the library file contains only the on-
line version of the FORTRAN IV-H run-time, along with
the standard mathematical routines.

~ The on-line version of the FORTRAN IV-H run-time is ob-

tained by replacing the following routines in the standard
Lich assemble either for BTM. BCM BB

deck Sef=Up (Vv'uich assemble either for Ciivi, DYy, |\u:,v\|,

or BPM) with the BTM versions.

Cat. No. Module
704216 BF:SV
704293 BF:SC
704294 BF:SW
704295 BF:GCOMS



Cat. No. Module
704305 BF:DIAG
704306 EXIT
704307 BF:SP
704308 BF:SO
704309 BF:MXXX
704310 BF:TSNUM
704334 BF:NLOC
704387 BF:RUNIO
705293 BF:EXIT

A user wishing to create a library that will be used by the
LOAD subsystem can do so by using LOPE to create a :BLIB
file in his account,

For example:

1JOB ACCT, A, |
IASSIGN M:EO, (FILE, NEWLIB)
IFMGE (ENTER)

ROMs

IASSIGN M:BI, (FILE, NEWLIB)
ILOPE (PERM, LIB)
IFIN

The LOAD subsystem can then be directed to use this library

by including the following library specification in the op-

tion list.
OPTIONS: A(ACCT)

A subsystem is defined by loading it under the BPM system

account (:SYS) and forming a load module with the name
ending in a colon (:). For example:

(LMN, SYMBOL:)

The load module must conform to the interface rules laid
down under "Subsystem Interface".

When the BTM Monitor is booted from disc, it searches the
system account for all load modules with this naming con-
vention and incorporates them as on-line subsystems.

The first two characters of the name become the Executive
command by which the subsystem may be called, and the
remainder of the name (exclusive of the colon) is echoed
by the Executive. For example:

1SY MBOL
When the system is booted, the subsystem load modules are

copied to a dedicated area of the RAD and referenced from
there in absolute format.

The Executive service routines called by the ASSIGN,
RESTORE, SAVE, ond TABS commands are part of the resi-
dent Monitor and therefore do not have corresponding load
modules.

COMPONENT SIZES IN A BTM SYSTEM
FIXED OVERHEAD

Fixed overhead is as follows:

BPM (B0O) 7K (Nonsymbiont) - 10K (Symbiont)
BTM Exec. 4.5K
VARIABLE OVERHEAD
Tables are generated at SYSGEN time which vary with the

number of users and subsystems. The formula for the num-
ber of words required is:

(NU(IB+OB)+3)/4HINS+8)/2+23(NU+1)+(5(5NU+12))/

4+(3(NS+2))/4
where
IB = input buffer size in characters
OB = output buffer size in characters

NU = number of users

NS = number of subsystems
Figures for three typical systems are:
IB =100, OB =100, NS = 12

NU = 8
1K(735 words)

NU = 16
1.5K(1369 words)

NU = 24
2K (2003 words)

For safety, the numbers are rounded up to the nearest page,
then combined with the fixed overhead figures. Therefore,
resident requirements for an 8-user symbiont system are 17K.

BACKGROUND AND ON-LINE AREAS
These memory areas must be allocated from the remainder.

on-line = USERSIZE

background = (core size less on-line areq)
2K of context area must be allocated from the on-line area.

Monitor blocking buffers, normally 1.5K-2K are allocated
from the background area.

SYSGEN DECK SETUP

The following listings show system generation deck setups
for two representative systems. The first deck generates a
65K, 24-user symbiont system. The second deck generates
a 32K, 4-user system that permits either batch or on-line
processing, but not both running concurrently.
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65K SYSTEM GENERATION

END

J6B 1SYS,MAKERBEM
ASSIGN MIET, (FILE,MIMON)
FMGE (DELETE)

JBB $SYSGEN,SYSGEN
ASSIGN M:iBI, (INSN,BTMB)

PASS1
$SELECT (FILEJROBBT,7TAPIFBCDs IBRTIHANDLERSSTOPRT, 18
$PRGMLDR,TYPR, 18D,DEBUGIDUMP,EXIT,Mi15, Mi16,MI172KEYINSMS 14,7

IMI18aMI1AMEIB,MI1ICIMIIDIRDF )

tBPNL,OBSE, Mt 1E,8PN,CLS)MBDIFY,CLS1,SEGLBAD, LDPRG,MEMALBC,CALPROC}
SWRTF HWRTDSDUMMYCCL2LBLTAMS192PBS,ALTCP)

tSELECT (FILE,CRDBUT,PTAP,DFBCD)

$SELECT (FILE,I88YM,C00P,CCLOSE)

$SELECT (FILE,M:CDCB,MIBIDCBIMICIDCBIMIEIDCB,MISIDCB,MiBODCB,M:CBVCR,;
tMIDBDCBIMIEBDCRB,MLBDCB,MISBDCBIMIPBDCBIMIALDCEB,MILLDCB)MISLDEB, )
$MigCDCB,MILIDCB, M:GRDCB)

$SELECT (FILE,MICKDCB)

$SELECT (FILE,»SSSRBM,BDBREM)

ISELECT (FILEsSIGMET,SIG7FDP2BPM)

$SELECT (FILE,LBPEREMs(BLIB)

$SELECT (FILE,BTM:BLIB,BTMFINT,BTMFBRT,BTM_B8AD,BTMEDIT,

H BTMSYMB,BTMDERG,BTMFER,BTMBPM,BTMBASIC,BTMBO)

$SELECT (FILEJBTMNRES)

SSELECT (FILE,BPMSUPER,BTMSUPER)

$SELECT (FILEJBTMDELTA)

$1SELECT (FILE,CCIRBBT/JBB,LIMIT,ASSIGN, | 6AD, TREE,;
tTELSCPESRUN, CCIDBUG,READRI,,ENDJBB, AB3RT)

tSELECT (FILEsLDRAIN12PS12IN2IPS22sALLSEVLSWRT)

$SELECT (FILE,FILEMNGE,TPECHST,FMGEDCRBS)

$SELECT (FILEsFBRTRAN)

ISELECT (FILE.FREN)

$SELECT (FILEsTAPEFCN)

$SELECT (FILE,CHKPTREM)

$SELECT (FILE»SYMBL)

$SELECT (FILE,$M:PASSOs$MIASSEM,SMIREAT)

$SELECT (FILE,BPMBASIC)

E8D

PASS2

ISTDLE (C,CRAC3); (AC:TYAQL)2(LBILPAOR2) (LL,LPAQ2) 2 (DB,LPADZ)
ISTDLB (PB,CPAQ4), (BBsaCPAGH)s (L14CRAD3)

$STDLB (S1,CRAD3)»(BI2CRAQ3Y2(SLsLPAD2)

!STOLB (S8,CPAD4),(C1aCRAD3),(CO2CPADH)

I1STDLB (ALJCPAO4)Y»(EI2CRAOQ3), (EBSCPAOY)

$tCEVICE TYAO1:s(HAND,KBTI!B)

IDEVICE CRAO3s({HAND,CRDIN)

$DEVICE CrAQ4, (HAND,CRDBUT)

tDEVICE PPAQSs (HAND,PTAP)

$DEVICE PRAQS, (HAND,PTAP)

t1DEVICE LPAN2, (HAND,PRTBUT), (PAPER,26,132)

SDEVICE 9TARODs (HAND,MTAP)

$DEVICE 9TAR1, (HAND,MTAP)

:DEVICE 9TAg2, (HANDIMTAP)

tDEVICE 9TAg3, (HAND,MTAP)

SDEVICE 7TAEQ, (HAND,MTAP)

tDEVICE 7TAE1, (HAND,MTAP)

¢DEVICE DCAFOs (HAND,DISCIB),(SS,s5A) s (PSA250)s (PFA,1B0)s (PER2OOQ)
IDEVICE DCAF1,(HA"D,DISCIB), (SS,5A),(PSA»00)s (PFA2200)2 (PER,OD)
tDEVICE DCAR2, (HAND,DISCIN)Y, (5S,54), (PSA;00),5{PFA;100) 2 (PER,10D)
tDEVICE DCRFO, (HAND,DISCI8)2(SS,100)s(PSA20)» (PFAs0)s(PERSQ)
tDEVICE CBA10s (HAND,CBC)

$SDEVICE (LMN,ISSEG.CRAQ3 12 (LMN,BSSEG,LPAQ2,CPAQH)
tMBNITBR (TSTACK,300)2 (QUEUES20) s (CBRES64) 1)

(SPRBL,R), (CPBBL,6) .3

(SFIL»30s4

(MPBBL,10)Ys (CFU,30)

S$OLIMIT  (TIME»15),(1L8,100),(DB2100)s(UBsEDC)S (PBIBQC)S;

. ue s ve
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H (TSTARE,512)s (PSTBRE,200) , (FPBBL,2),» (IPBBL.2)
$RESERVE (MPATCH,044%)
‘ABS:1024 (LBADER), (CCL), (METASYM), (SYMBBL ), (FMGE )2 (FORTRANH),;
(PFIL) ) (WEBF )2 (REW)s (LBPE)s (FBRTRAN) # (CBBBL )4 (BASIC)
’BTH (NUMUSERSS24)
BYERLAY (LMN2MIMBN), 3
(EF ) (RBBTY,;
{M:tRESDF ),
{CRDBUT) » 3
(FBCD) s
(BTMBE8),;
(BTMNRES ), )
(MIBTM),;
(M3ARS),;
(7TAP) s
(PTAP) )3
(CCLBSE),
(CBBP), 3
(M3SDEV) .3
(18SYM),3;
(MICPU) s (M2UIT), (1BTABLE) 2 (18RT )43
{HANDLERS), ( TBPRT), (PRGMLDR) s (TYPR), (18D}, (DEBUG) 2 (DUMP), 3
(M31C)I(MIID) 2 (RDOF)H (BPNL) , (BBSE) 2 (MILE )2 (BPN) 2 (CLS) 2 (MBDIFY) 4}
(EXITI2(KEYIN) 2 (M214) 5 (MI1B)2(M3L16) 2 (MI17)5(M318)2(MILAY2(MILIB) S
(CLS1),(SEGLBAD), (LDPRG), (MEMALBC), (CALPREC); (WRTF ), (WRTD),;
(LBLT)2(M219)s (PRSI (ALTCP)Y) 2}
(BIAS20),(NBTCB), (MAP), (ABS) s (SLaF)s (NBSYSLIB),» (PERM)
TREE RE8T=;
MIRESDF =
MIABS=;
MISDEV=}
MICPU*M3JITIBTARLE=}
HANDLERS!-I
18SYM=;
CRDBUT =3
FBCDw}
7TAPe;
BTMB&w;
MIBTMe;
B8P}
18RT«T8PRT}
(PRGMLDR, TYPR) 18D=BTMNRES,
DEBUG»DUMPAEXIT=DUMFIMI15,M316sMI172KEYIN)ME142;
MI18,M31A,M 1B, MI1CMI1D, MEMALBCARDF « {CALPRBC=}
(BPNL«BRSE, MI1E-ABSE,,BPN=BBSE,,CLLS=-M3DIFY=;
CLS1,SEGLEAD=BRSFE,;
WRTFaWRTDCCLBSE  LLBLTsM:119,PB8S,;
ALTCP)Y,LDPRG))
BYERLAY (LMNsCCl),3
(EF,) (CCIRBATIA(JUBR) S (LIMIT), (ASSIGN), (LBAD), (TREE) 2 (TELSCPE},,
(RUN), (CCIDBUG), (READBI), (ENDJBB) , (ABBRT ) s (MIDLIMITI2 (MIJITY)
(BIASs 4400),;
{NBTCR), {MAP ), (PERM) 2 (SLaF) s (NBSYSL]B)
ASSIGN M:iET,(FILE,MIRESDF)
FMGE (DELETE)
ASSIGN MIET,{FILE,MIDLIMIT)
FMGE (DELFETE)
ASSIGN MIET, (FILE,M;FCEBM)
FMGE (DE| FTE)
ASSIGN MIET,(FILE,MIJIT)
FMGE (DELETE)
ASSIGN MIET, (FILE,MICPU)
FMGE (DELETE)
ASSIGN MIET,(FILE,IBTABLE)
FMGE (DELETE)
ASSIGN M:E1,(FILF,M:SDEV)
FMGE (DELETE)
ASSIGN MIE1,(FILE,MIBTM)
FMGE (DELETE)
ASSIGN MIEI, (FILEJMIABS)
FMGE (DELETE)
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L8AD (SLAF)2 (MAP),(NBTCB), (PERM)» [ABS) s}
(BIASsC00C),

(LMN, FBRTRAN?), (EF, (BTMFINT) » (BTMFBRT))
LeaDd (SL;E )2 (MAPY L INBTCR)Y (DERM)Y 2 (ARS)Y;
(BIASsCO00)Y» 4

(LMN, LBADS) s LEF, (BTMLBAD))

LBAD (SLaF )2 (MAP) s (NBTCB), (PERM) s (ABS),;
(BIASaCO00) s :
(LMN, EDIT?) 2 (EF ) (BTMEDIT))
LEBAD (SLsF)a (MAF ), (NBTCB), (PERM)2 (ABS) s}
(B1AS2CO0C)Y s

{L.MN, SYMBELI) L (EF), {BTMSYMB))

LBAD (SLsF )2 (MAP), (NBTCB), (PERM) ) (ABS),;
(B1AS2C000),3

(LMN, FERRET?!)Y ,(EF. (BTMFER))

LBAD (SLaF)a (MAP) , (NBTCB), (PERM) s (ABS) s
{BIAS,COCO)s 3

(LMN. RPM3) 1 (EF s (BTMBPM) )

LBAD (SL2F)a (MAP), (NBTCB), (PERM) 2 (ABS) s
(BIASsCO0C)Y,

(LMN, RASIC!) s (EF. (BTMBASIC))

LBAD (MAP), (NBTCR)Y, (PERM)» (ABS)ay
(BIAS,CO0C), 1
(LMN,SUPER?), (EF» (BTMSUPER))

LBAD (SLaF )2 (MAP), (NBTCB) s (PERM)2 (ABS) s
(BIAS,CO00), 3
(LMN,  DELTA!) L (EF, (BTMDELTA))

JOB :SYS,DELETE,F
ASSIGN MIEI,(FILEs,PASS2)
FMGE (DELETE)
ASSIGN MIET,(FILE,PASS])
FMGE (DELETE)
JBB $SYSGEN,SYSGEN
OVERLAY (LMN2FMGE),;
(EFs (FILEMNGE) s (TPECHST) » (FMGEDCBS)) 43
(BIAS»4400),3
{MAP) 2 (SLaF ), (NBSYSLIB), (PERM) 2 (TSS2100)
BVERLAY (LMNsLBADER)#}
(EFs (ALL)Y 2 (EVL)Y S LINT) 2 (IN2Y S (LDR) 2(PS1)2(PS2)2a(WRT)) 3
(BIAS,4400),13
(NBTCR),» (MAP), (PERM) 2 (SLsF ) (NBSYSLIB)
LEBAD (LMN,LBPE), (MAP) 2 (NBTCB) s (EF, (LBPERSM)) 4
(BIAS24400),3
(PERM)
LEAD (LMN,SUPER)s(NBTCB), (MAP), (ABS),(EFs(BPMSUPER) )}
(BIAS»4400)21
(PERM)
LBAD (LMN,SYMBBL ), (PERM), (MAP) .3
{BIAS» 44003
{ Y™ ]
tﬁgéégCB?&zﬁtDBDCR):(HﬁGBDCB)llM§SIDCB)J(“:BBDCB):(M:LﬁDCB):(MZCUCB) Va3
(SLeF)
BVERLAY (EF, ($M:REBOT)2($MIPASSO) s ($MIASSEM) g
(M3DBDCB )Y, (MICDCR)Y, (MILBDCR) 2 (MIBODCB ), (MIGBDCR), (M3SIDCB)Ys;
(M:SODCB) .
(M:CIDCB), (M3CODCRB), (MILLDCBY (MiBCDCBY )
+ (ABS)2 (PERM) 2 (SL,F) 2}
(BIAS» 4400),:

(LMN,METASYM), (TSS,80)s(MAP) s (UNSAT, (i1SYSGEN) )
TREE $MIRB8T«M:BADCB=M:CDCB ~M:CIDCB-M:C3DCB~M3DBDCB=MIGOBDCR=;
MISBDCB=;

MILLDCBeMILBDCR=MIBCDCBeMISIDCB=(¢MIPASSQa$MIASSEM)
ASSIGN MIEI,(FILE, $MJASSEM)

FMGE (DELETE)

ASSIGN MIEI,(FILE, $MIPASSD)

FMGE (DELETE)

ASSIGN MIET,(FILE, $M:RBBT)

FMGE (DELETE)

LOAD (LMN,FBRTRANH), (PERM), (EF, (FBRTRAN), (MI!CDCB) s (M:SIDCB) .3
(M:D8DCB)Ys 3

{M:BeDCB)s» (MILADCR) ) a3

(SLsF)s 3
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(BIAS,4400), 3

(MAP)

ASSIGN M:iE1,(FILE, FORTRAN)

FMGE (DELETE)

ASSIGN MIE1, (FILE,BTMFBRT)

FMGE (DELETE)

ASSIGN MIET, (FILE,BTMBASIC)

FMGE (DELETE)

ASSIGN M:ET1, (FILE,BTMDEBG)

FMGE (DELETE)

ASSIGN MIE1, (FILE,BTMSYMB)

FMGE (DELETE)

ASSIGN MtET, (FILE,BTMLBAD)

FMGE (DELETE)

LBAD (LMN,FRAN), (EF, (FREN) ), (NSTCB) s (MAP) 2 (PERM) 2
(BIAS24400),3

{ABS)

LBAD (LMN,BASIC), (MAP), (EF, (BPMBASIC), (MSEIDCB), (MIEGDCB), (M3DBDCB) ,
(MISIDCB), (MILBDCR) )43

(BIAS24400),3

(PERM)

LBAD (LMN,BDBR ), (EF, (RDBRBM 1)), (MAP), (PERM,L]B) 2 (NBSYSL1B)

LBAD (LMNaMIAL) (EF, (MEALDCB) ), (MAP), {PERM,L1B) 2 {NBSYSL 18B)
LBAD (LMNsMIBI),(EF,(MIBIDCB) ) (MAP) s (PERM,L1B) 2 {NBSYSL18)
LBAD (LMN,M3$BB), (EF, (MIBBDCB)) s (MAP), (PERM,LIB) 2 {NBSYSL_IB)

LBAD (LMN,MICI),(EF2(MICIDCB) ) s (MAP), (PERM,LIB) 2 {NGSYSL18)

LBAD (LMN,MIC ), (EF, (M3SCDCB) )2 (MAP)s (PERMILIB) 2 (NBSYSL]B)
LBAD (LMN,)MICK), (EF, (MICKDCB) )2 (MAP), (PERM,L1B) 2 (NBSYSL1B)

LBAD (LMN,M:CB), (EF, (MiCADCB) ), (MAP), (PERM,LIB) 2 (NBSY3LIB)
LBAD (LMN,M:D8), (EF, (MIDBDCB) ), (MAP), (PERM,L]IB) s (NBSYSLIB)
LBAD (LMN,MIET), (EFs(MSEIDCB) ), (MAP), (PERM,L1B) 2 (N3SYSL1IB)
LBAD (LMN,M1GB), (EF,(MIGBDCB) )2 (MAP) 2 (PERM,LIB) 2 (NBSYSL_8)

LBAD (LMN,MIEB), (EF,(MIEBDCB) )Y, (MAP), (PERM,LIB) 2 (NBSYSLIB)

LBAD (LMN,MILI), (EF,(MILIDCB) ), (MAP), (PERM2LIB) » (NBSYSLIB)
LBAD (LMNaMILL)Y,(EF2(MILLDCB) ) s (MAP), (PERM,LIB) 2 (NBSYSLIB)
LBAD (LMNsMEILR) s (EF,(MILBDCB) )4 (MAP), (PERM,LIB) 2 (NBSYSLI8)

LBAD (LMN,M:BC), (EF,(MIBCDCB) ), (MAP) 4 (PERM,LIB) 2 (NBSYSLIB)
LBAD (LMN,MIPB), (EF,(MIPBDCB) ), (MAP), (PERM,LIB) 2 (NBSYSL 1B,
LBAD (LMNyMIST),(EF,(MISIDEB) ) s (MAP), (PERM,LIB) 2 (NBSYSL1B)
LBAD (LMN,MISL), (EF2(MISLDCB)) s (MAP), (PERM,L1B) 2 (NGSYSLIB)
LBAD (LMN,M1SB),(EF, (MISEDCB) ), (MAP), (PERM,LIB) 2 {INESYSLIR)
LOAD (LMN,SSS ), (EF,(SSSRBM ) ), (MAP), (PERM,L1B) 2 (NBSYS|18B)

BVERLAY (LYNsREW)s;
(EF s (TAPEFCN) 2 (TPECHST)» (M:1BCDCB) » (MICOCBY A (MIBIDCB) 2 (MIBBDCB)Y 23
{MISIDCB), (MIEIDCR), (MILLDCB) » {M;LBDCB), (M:PBDCB) , (MIEBDCB) 4}
{(MICBDCR)Y, (MIDADCR), (MICIDCB) 2 (MISLDCB)Ys (MIALDCB) 2 (MISBDCB),
(M:LIDCB)Y2(MIGADCR) )2}
(BIAS» 4400,

TREE

{MAP) » (SLaF ) (NBSYSLIB), (PERM)

2 (7SS,100)

TAPEFCN«TPECHSTM:i8CDCB»M:CDCBeMIBIDCB-MIBBDCB=MISIDCR)
=MIEIDCR=-MtLLDCR=MILODCR-MI1PEDCB~MIEBDCB~MCODCB=MIDEBDCB=MICINDCBS
=MISLDCB-M:ALDCB-MISBDCB-MILIDCB=M:IGBDCB

ASSIGN MIET1, (FILESREW)
ASSIGN MiER, (FILE,WEBF)
FMGE (ENTER,PERM)
ASSIGN MIER, (FILE,PFIL)
FMGE (ENTER,PERM)
BVERLAY (LMN,RLAY a3
(EF2 (ALL)Y 2 (EVL)Y» (INL) 2 (IN2) 5 {LDR)
(BIAS,4400),)
(NBTCB), (MAP), (PERMJY, (SLsF ), (NBSYSLIB)
TREE LDRe (IN1,PS12IN2,PS2e{ALLJEVLsWRT 3}
JBB $1SYSGEN,DEFIT
ASSIGN M:iP8,(DEVICE,ST), (BUTSN,PBSS)
DEF (INCLySIGMET,SIG7FDP,BPM,:BLIB,BTMIBLIR)
FIN

+(PS1):(PS2)s(WRT)) 4
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32K SYSTEM GENERATION
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*

IGENDCB (MIRT2$SYSGENS { INSN,B
END

JOB 1SYS,MAKERGSM
ASSIGN MiET,(FILE,MIMBN)
FMGE (DELETE)

JBB $SYSGEN,SYSGEN
ASSIGN M:BT1, (INSN,BTMB)
PASS1

$SELECT  (FILE,BTM:BLIB,BTMFINT,BTMFBRT,BTMLBAD,BTMEDIT,

H BRTMSYMB, RTMDEBG,RTMFER,BTMBPM,B8TMBASIC,BTMBE)

SSELECT (FILE,BTMNRES)

SSELECT (FILE.BPMSUPER,BTMSUPER)

$SELECT (FILESBTMDELTA)

$SELECT (FILEJRBBT,7TAP2FBCDs IBRT,HANDLERS,TOPRTS 18y

tPRGMLDR, TYPR, 18D, NEBUG,DUMP,EXIT,M:15, M11gsMI170KEYINSMI14,
SMI18sMILANMIIB,MIIC,MSID,RDF

sBPNL ,8BSE, M1 1E,BPN,CLS,MB8DIFY,CLS1,SEGLBAD,LDPRG,MEMALBC, CALPRBC,;
SWRTF ,WRTD, DUMMYCCLLBLT,M219,PBS, ALTCP)

$SELECT (FILE,CRDBUT,PTAP,DFBCD)

¢SELECT (FILE,18SYM,CO8P,CCLBSE)

$SELECT (FILE,CCIRBBT,JBB,LIMIT,ASSIGN,LBAD,TREE,;
$TELSCPE,RUN,CCIDBUG,READBI,ENDJUBB, ABBRT)

$SELECT (FILEsLCR,IN12PS1,IN2sPS2sALLIEVL»WRT)

ISELECT (FILELFILEMNGE ,TPECHST,FMGEDCBS)

$SELECT (FILE,FBRTRAN)

$SELECT (FILE»SIGMET,SIG7FDP#BPM)

ISELECT (FILEJFREN)

$SELECT (FILE,LBPERBMs B IB)

ISELECT (FILE.TAPEFCN)

ISELECT (FILE.MiCDCBIMIBIDCRAMICIDCRIMSEIDCB,MISIDCB,MIBBDCB,MICBDCRY;
1MIDBRCR,)MIEBDCR, M 1L BDCB,MISBDCBIMIPBDCB,,MIALDCR)MILLOCB,MISLDCB,
tMIgCDCB, ML INRCR,M1GBDCR)

$SELECT (FILEsMicKPCB)

ISELECT (FILE»SSSROMsRDBROM)

$SELECT (FILE,CHKFTREM)

ISELECT (FILEsSYMBL)

$SELECT (FILE,SMIFASSC,$MIASSEM,$MIREAT)

$SELECT - (FILF,BPMEASIC)

ISELECT (FILESCN7CU363,CN704364,CN704365,CN704366)

EBD

PASS?2

ISTDLB (C,CRAQ3), (BCeTYACL)2(LBILPAOR) s (LL,LPAD2)»(DB2LPAO2)
tSTOLR (PS,CPADL)» (PB2CPAQ4)Y, (LTIJCRAD3S)

$STDLR (SI,CRAD3),(BI2CRAG3)2(SL2LPADZ)

$STDLE (SP,CPAD4),(C12CRAD3)2(CBICPADS)

$STDLB (AL,CPACH),(E12CRAD3)2(EBICPAD4)

tDEVICE TYAOD1s(HAND,KBTIE)

SDEVICE CRAD3, {HAND,CRDIN)

tDEVICE CPAO4s (HAND,CRDBUT)

tDEVICE LPAO2, (HAND,PRTBUT) . (PAPER,26,132)

tDEVICE STARO. (HAND2MTAP)

tDEVICE 9T7AR1, (HAND,MTAP)

tDEVICE DCAFO, (HAND,DISCIB) 2 (SS»5A),(PSA,S0)s (PFA,1B0) s (PERS QD)
$DEVICE DCAF1s(HAND,DISCIB),(SS,5A),(PSA200),(PFA,140)s(PERACO)
tDEVICE DCADOs (HANDADISCIB) 2 (SS»05A)2 (PSASQ)s (PFA20) s (PER2Q)
tDEVICE CBA10,(HAND,CEC)

$SDEVICE (LMNs»ISSEG,CRAD3), (LMN,BSSEG,LPAD2)

IMONITBR (TSTACK,250)2 (GUEUEL10)2 (CBRES32)» (SFIL230)a;
(SPBBL,&)s (CPBBL,4) 23

(MPBOL,OS)

IDLIMIT  (TIME,185),(LB8,100),(D0,100),(UB,60)s(PB,500) 2}
(TSTBRE,512)2 (PSTBREL2001, (FPBOBL,2)2({IPBBL,2)

tRESERVE (MPATCH,020)

tABS,1024 (LBADER),(CCY),s (METASYM), (SYMBBL ), (FMGE)s» (FBRTRANH),;

: (PFIL), (WEBF )2 (REW)2(LBPE), ({BASIC)
.BTM (NUMUSERS,4), (USERSIZE, 15872}

BVERLAY (LMN,MIMBN), i

(EFs (ROSBT),;
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(M3RESDF Y,
(DFBCD),;
(CN704364), (CN704368) 2 (CN7C4366)s;
(BTMRB),;
(MIBTM),;
(BTMNRES)Y» g
(M:ABS),;
(CCLASE ),
(CBBP)s;
(MISDEV),;
(I8SYM),;
(MICPU) s (M JIT), (IBTABLE) 2(I8RT)y;
(CRDBUT)Y,;
(HANDLERS), (TRPRT), (PRGMLDR) 2 (TYPR), (18D), (DEBUG) s (DUMP),;
(MI1C),(MIID)YS (RDF ), (GPNL) 2 (BBSE ), (MS1E), (BPN),(CLS) 2 (MBDIFY),
(EXITIa(KEYINY p (M2 14) s (MI15) 2 (MI18)2(ME1T7)2a(MI18)2(MILAY2(MIIRB)E
(CLS1)s (SEGLBAD), (LDPRG), (MEMALBC), (CALPRBC), (WRTF ), (WRTD),;
(LBLT)2(M:19)2(PASYS(ALTCP) )23
(BIAS,0), (NBTCB)Y, ({MAP ), (ABS)»(SLaF)s (NBSYSLIB), (PERM)
TREE RBBT=;
MIRESDF=;
18SYMe;
MIABS=;
MISDEV=;
MICPUSML JIT»IRTARLEw)
HANDLERS=;
CRDBUT»;
DFBCD=;
CN704364=NT7C4365CN7 0436605
BTMBR«;
MiBTMe;
CBBPe}
IBRT«TOPRT=}
(PRGMLDR, TYPR, I8 «BTMNRES, ;
DEBUG=DUMP/EXIT=DUMPIMILIBIME16aMIL170KEYIN M 1423
MI18,MILASMILIBIMIICIMIID,MEMALBCHRDF = (CALPRSBC™;
(ﬁPNLOGBSE;V:1Eu88$£;GPN-BBSE)CLSEMBDIFYPI
CLS1,SECGLBAD=RBSE,
WRTF,WRTD=CCLBSE ,LBLTsM:19,P8S,;
ALTCP) )2LDPRG)
BVERLAY (LMNsCC1)s3
(EF2(CCIRBATIA(JARIH(LIMIT)»(ASSIGN) ,(LBAD) ,(TREE)»(TELSCPE) s}
(RUN) s (CCIDRBUG)Y s (READBI ), (ENDJBB) » (ABSRT) 2 (MICLIMIT) 2 (MIJITY)
(BIAS»3800),3
(NBTCR), (MAP ), (PERM) 2 (SLaF )2 (NBSYSLIR)
ASSIGN MiE1,(FILE,MIRESDF)
FMGE (DELETE)
ASSIGN MIET,(FILE,MIDLIMIT)Y
FMGE (DELETE)
ASSIGN MIET,(FILE,MFCOM)
FMGE (DELETE)
ASSIGN MIEI,(FILE,MIJIT)
FMGE (DELETE)
ASSIGN MIEI,(FILE,MICPU)
FMGE (DELETE)
ASSIGN MIET,(FILE,I8TABLE)
FMGE (DELETE)
ASSIGN MIEI,(FILE,MISDEV)
FMGE (DELETE)
ASSIGN MIET, (FILE,M3BTM)
FMGE (DELETE)
ASSIGN M:EI,(FILE,MIABS)
FMGE (DELETE)

LBAD (SLaF )2 (MAP),(NBTCB),(PERM)2(ABS)s}
(BIASs4200),3

(LMN, FBRTRAN? ), (EF, (BTMFINT) » (BTMFBRT))
LBAD (SLaF)a (MAP) 2 (NBTCB), (PERM)2 (ABS) s
(BIAS,4200),1

(LMN, LBADSY 2 (EF, (BTMLBAD))

LBAD (SLaF)2 (MAP), (NBTCB )2 (PERM)# (ABS) 21
(BIAS24200),1

(LMN, EDIT?) 2 (EF, (BTMERIT)
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LBAD (SLaF)a (MAP), (NBTCB), (PERM) 2 (ABS)

(B1AS»4200),3

(LMN, SYMBBL3)Y »(EF, (BTMSYMB) )

LBAD {SLaF )2 (MAP) , (NBTCB),(PERM) 2 (ABS) s}
(BIAS»4200),1

(LMN, FERRETS) ,(EF, (BTMFER))

LOAD {SLaF )2 (MAP), (NBTCB), (PERM) 2 (ABS),;
(BIAS» 42001,

{LMN, BPM?) 2 (EF, (BTMBPM))

LBAD (SLsF )2 (MAP), (NBTCB), (PERM) 2 (ABS) s
(BIAS,420C) 3

{LMN, BASIC!) S(EF, (BTMBASIC))

LBAD (MAP), (NRTCR)Y, (PERM),» (ABS)Yss

(BIASs 420043

{LMN, SUPER ), (EF, (BTMSUPER))

[.8AD (SLsF)a (MAP), (NBTCB), (PERM)2 (ABS),;
(B1AS24200),3

(LMN, DELTA!) L, (EF, {BTMDELTA))

BOYERLAY (LMN,FMGE),»;
(EF2 (FILEMNGE) s (TPECHST), (FMGEDCBS) ) s
(BIAS23800),;
{MAP) , (SLsF ), (NBSYSLIB), (PERM) 2 (TSS,100)

BVERLAY (LMN,LBADER)s:
(EFa (ALL)Y 2 (EVL)Y, LIND) 2 (IN2) 2 (LDR) 2(PS1)2(PS2)2(WRT))y;
(BIASs380C),;

{NBTCR), (MAP), (PERM), (SL,F), (NBSYSLIB)
JOB 1SYS,DELETE,F
ASSIGN MIE1,(FILE,PASS2)
FMGE (DELETE)
ASSIGN MIEI,(FILE,PASS])
FMGE (DELETE)
JBB 1SYSGEN,SYSGEN
LBAD (LMN,SUPER),(NBTCB), (MAP), (ARS), (EFs (BPMSUPER) )23}
(BIAS»3800),3
(PERM)
LBAD (LMN,SYMBBL ), {PERM), (MAP), 3
(BIAS23800)s3
(EF 2 {SYMRBI V1,
(M:BCDCB)Y, (MIDBDCR) , (MIGBDCB)# (MISIDCR), (M:BBDCB)» (MILEBDCB), (MICDCB) 1,

{(SLsF)
BYERLAY (EF,($MtRBBT) 2 ($MIPASSO) s (SMIASSEM)
(M:DBDCB), (MICDCR), (MILBDCR) 4 (MIBEDCR) , (MIGBDCB) (MISIDCB)a;
(M:iSBDCB)Ys;
(M3CIDCB) . (MICBDCB) 2 (MILLDCRB)Y, (M:OCDCB) )

i LABSY (PERM) (SL;;F Vs
(BIAS,3800),:
(LMN,METASYM),» ({TSS.80) s (MAP)Y» (UNSAT, ($SYSGEN))
TREE $M:!RBAT«M:BANCB=MICUCR =M:CIDCB»M:CA0CR=M:iDBDCB=MIGUDCR=;
MISBDCBe=;

MILLDCBaMILBDCBaM:8CDCReMISIDCR~ ($MIPASSOs$MIASSEM)
ASSIGN MiE1,(FILE, $M!ASSEM)

FMGE (DELETE)

ASSIGN M:F1,(FILE, $MIPASSD)

FMGE (DELETE)

ASSIGN MIET,(FILE, $MIR8BT)

FMGE (DELETE)

LBAD (LMN,FBRTRANH), (PERM) , (EF, (FBRTRAN)» (M:CDCB)» (MISIDCB),;
(MiDBDCB)Y, 3

(M:BBDCB), (MILEDCB)Y )23

(SLsF)a3

(BIAS»3800)s1

(MAP)

LBAD {LMN,LBPE)}, (MAP),(NBTCB)s» (EF, (LBFPERBM) )43
{B1ASs 38009,

({PERM)

ASSIGN MiEI, (FILE, FBRTRAN)

FMGE (DELETE)

ASSIGN MIE1,(FILE,BRTMFERT)

FMGE (DELETE}

ASSIGN MIE1,(FILE,BTMBASIC)

FMGE (DELETE)

ASSIGN MIET1,(FILF,BTMCEBG)
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FMGE (DELETE)

ASSIGN MIET,(FILE,BTMSYME:

FMGE (DELETE)

ASSIGN MtET1, (FILE,BTMLBAD)

FMGE (DELETE)

LBAD (LMN,FRAN), (EFs (FREN) )2 (NBTCB) s (MAP) s (PERM) 2

(BIAS»3800),:

(ABS)

LBAD (LMN,BASIC)s(MAP)s (EF, (BPMBASIC),(MIEIDCB), (MIEBDCB), (M:DBDCB) ,3
(MISIDCB)Y, (MILBDCR) Y43

(BIAS,» 3800,

(PERM)

LBAD (LMN,RDB ), (EF, (BDBRBM ))s (MAP),(PERM,LIB) 2 (NBSYS_1B)

LBAD (LMNaM2AL) s (EF, (MIALCCB) )2 {MAP), (PERM,LIB) 2 (NBSYSL1B)
L.8aD (LMN,)MIBI) ) (EF, (MIBICCB) )2 (MAP) s (PERM,LIB) 2 (NBSYSLIB)
L8AD (LMN,MIBB), (EF, (MIBBDCB) ), (MAP), (PERM,LIB) 2 {NBSYSLIB)

LBAD (LMN,M3CI), (EF, (MICIDCB) ) (MAP), (PERM,LIB) 2 {NBSYSLIB)

LBAD (LMNaMIC )Y, (EF,(MICDCR) )2 {MAP)s (PERMsLIR) 2 (NBSYSLIB)
LBAD (LMN,MICK), (EF, (MICKDCB) ), (MAP), (PERM,LIB) » (NBSYS|IB)

LOBAD (LMN,M:CB), (EF, (MICEDEB) ) s (MAP), (PERM,LIB) 2 (NBSYSLIB)
LBAD (LMN,M2DB), (FF,(MIDBDCB) ) s (MAP) 2 (PERM,LIB) 2 {NBSYSLIB)
LBAD (LMN,MIEI), (EFs(MIEIDEB) )2 (MAP) , (PERM,LIB) # {N3SYSL1B)
LBAD (LMN,M2GB), (EF, (MIGBCCB) )2 (MAP) 4 (PERM,LIB) 2 (NBSYS[ 1B)

LBAD (LMN,MIEBR), (EF, (MIEGDCB) ), (MAP), (PERM,LIB) s (NBSYSLIR)

LBAD (LMN,M2LT), (EF, (MILIDCB)), (MAR), (PERM,LIB) 2 (NBSYSL1B)
LOAD (ULMN,MILL), (EF(MILLDCB) ) (MAP), (PERM,L1B) 2 (NBSYS| IB)
LOAD (LMN,MILB),(FF,(MSLBDOCB) )2 (MAP), (PERM,LIB) 2 (NBSYSL IB)

LBAD (LMN,M:8C), (EF, (M:BCDCB) 12 (MAP), (PERM,LIB) s (INBSYSLIB)
LL8AD (LMN)MIPD), (EF, (MIPBDCB) )2 (MAP) , (PERM,LIB) # (NBSYSL 18,
LBAD (LMNsMEISI},(EFs(MISIDEB) ) (MAP), (PERM,LIB) 2 (NBSYSL1B)
LBAD (LMN,MsSL),(EF,(MISLECB) )2 (MAP), (PERM,LIB) 2 (NBSYSLIB)
LOAD (LMN,M1S8),(EF, (M21S8DCB) ), (MAP), (PERM,LIB) 2 {NBSYSLIB)
LBAD (LMN,3SS ), (EF, (SSSREBM 1)a (MAP) 2 (PERM,LIB) 2 (NEBSYSLIB)

BVERLAY (LMNJREwW}s;
(EF 2 (TAPEFCN) 2 ( TPECHST)» (M18CDCB), (MICDCR) , (MIBIDCB) 2 (MIBBDCB)Y s 3
(MISIDCB), (MIEINCR) 5, (MILLDCB) » (MILBDCR), (MIPADCB), (MIEBDCR ),
(M:CaDCRB)Y, (MINADCR) S (MICIDCR) 2 (MISLDCRY s (M1ALDCR) 2 (MiSBDCR) ,;
(MILIDCB)s (MIGBDCR) )2
(B1AS23800),:

(MAP) s (SLaF)a (NBSYSLIB)Y, (PERM) 2(T7SS,100)
TREE TAPEFCN=TRPECHSTaM:8CDCBwMICDCRaMIBIDCBeMIBODCB=MISIDCR;
=MIEIDCB-M:LDCR=M:LBDCB-M:PEDCB=MIEBDCB»M; CIDCB=MIDOBDCB=M;CIDCH;
~MiISLDCB=M;ALDCReMISBDCR=M:LIDCB=M:GBDCR
ASSIGN MIET,(FILE,REW)
ASSIGN MiEs, (FILE,WEDF)
FMGE (ENTER,PERM)
ASSIGN MiE®, (FILF.PFIL)
FMGE (ENTER,PERM)
SVERLAY (LMNJBLAY s
(EF2 CALLY 2 (EVL) 2 CINT) s (IN2Y2 (LDR) 2 (PS1)2(PS2)2(WRT Y)Y ,:
(BIAS,3800),:

(NBTCR), (MAP), (PERM) ) (SL,F) s (NBSYSLIB)

TREE DR (IN1,PS12IN2,PS2~(ALL,EVL)WRT ))

JBB 1SYSGEN,DEFIT
ASSIGN MiBay (DEVICESST), (BUTSN,PESS)

DEF (INCL,SIGMET,SIG7FDOP,BpMsiBLIR,BTMIBLIR)
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TEOD record {BASIC subsystem), 14, 54
1JOB card (BASIC subsystem), 14
1JOB card (BPM subsystem), 15
:BLIB file, 76

:BTM account, 37,76

:BTM card, 74,76

:DEVICE cards, 75

:MONITOR card, 75

:RESERVE card, 76

:SELECT cards, 75

:STDLB cards, 75

A

account, 13

account number, 13

accounting file, 4

accounting log, 54

acknowledge code (Teletype), 8

activation character, 8, 9

activation class, 8,9, 10

activation procedure, 4

ACTIVITY command (FERRET subsystem), 29
allocation of swap area, 75

ASSIGN command (Executive), 5

asterisk (FORTRAN IV-H subsystem), 35
asterisk in column 1 (BASIC subsystem), 14
authorize on-line users (supervisory subsystem), 54

background and on-line areas, 77
background jobs, 15

backspace code (Teletype), ¢

backup file (EDIT subsystem), 18

BASIC subsystem, 11,59

batch control and operation (BASIC subsystem), 14
batch control cards (BASIC subsystem), 14
batch jobs, 3

batch processing, 3

batch queuve, 67

BIN control commands (BPM subsystem), 15
blank extension (EDIT subsystem), 25

blank preservation flag (EDIT subsystem), 27
blank preservation mode (EDIT subsystem), 20
blanks in ASSIGN commands, 5

blanks (BASIC subsystem), 11

booting from RAD, 68

BOTEMPe, 6

BP command (EDIT subsystem), 20

BPM header information, 67

BPM system account, 77

BPM system CALs, 55

break indicator, 13

BREAK key, 4, 56

breakpoints, 45,49

BTM Executive, 5,6,7,13,31,42,59,65,67
BTM machine operation, 67
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BTM scheduling, 65

BTM system CALs, 59

BTM system generation, 74

BTMM key~in, 67

BTMQ message, 67

BTMS key=-in, 67

BTMX key-in, 67

buffer overflow, 8

buffer size, 8

BUILD command (EDIT subsystem), 19
build new file (EDIT subsystem), 19
BYE command (Executive), 7

C

cancel on-line access, 54

character strings (EDIT subsystem), 18, 20

check file activity (FERRET subsystem), 29

CLEAR command (BASIC subsystem), 11, 14

CM command (EDIT subsystem), 23

coding requirements, 62

colon as the last non-blank character (FORTRAN 1V-H
subsystem), 32

commentary (EDIT subsystem), 23

communications controller address, 75

compilation and execution mode (BASIC subsystem), 12

compilation summary (FORTRAN 1V -H subsystem), 35

compiling from the console (FORTRAN IV-H subsystem), 32

component sizes in a BTM system, 77

condition code, 44

console input (BPM subsystem), 15

continuation (FORTRAN IV-H subsystem), 32

control commands, 5

conventions for activation types 0 and 1, 56

conventions for activation types 2, 3, ond 4, 57

COPY command (EDIT subsystem), 19

COPY command (FERRET subsystem), 29

copy file (EDIT subsystem), 19

copy file (FERRET subsystem), 29

creating subsystems, 76

current status, 3

D command (EDIT subsystem), 25

D option (LOADER subsystem), 41

data type, 47

date and time, 61

DCB format, 64

DCB name table, 62

DE command (EDIT subsystem), 21

debug codes (FORTRAN IV=-H subsystem), 35,36
debugging, 43

DEF card, 76

default assignment (LOADER subsystem), 38
default options (FORTRAN IV-H subsystem), 31

default values, 5



deletable characters, 9

DELETE command (BASIC subsystem), 11
DELETE command (EDIT subsystem), 20
DELETE command (FERRET subsystem), 29
delete file (EDIT subsystem), 20

delete records (EDIT subsystem), 21
delete string (EDIT subsystem), 25
deleting any record (BPM subsystem), 16
DELSTATS command (supervisory subsystem), 54
Delta command delimiters, 45

Delta command description, 47

Delta commands, 44

Delta debug program, 42

Delta display modes, 51

Delta symbols, 46

Delta syntax description, 45

desk calculator mode (BASIC subsystem), 14
direct statements (BASIC subsystem), 13
disc allocation map, 68

disc file input (BPM subsystem), 15
displaying and opening memory cells, 44
double asterisk (EDIT subsystem), 23
dumping to tape, 68

E

E command (EDIT subsystem), 25

EBCDIC to USASCII conversion, 72

echo, 8, 56

EDIT command (EDIT subsystem), 20

EDIT command structure (EDIT subsystem), 18

EDIT command summary (EDIT subsystem), 27

edit file (EDIT subsystem), 20

EDIT messages {EDIT subsystem), 18

EDIT subsystem, 18

editing mode (BASIC subsystem), 11,12, 13, 14

element files (LOADER subsystem), 37, 41

embedded blanks, 4

END command (EDIT subsystem), 19

ENTER BASIC command (BASIC subsystem), 13

erase code (Teletype), 9

error codes from file operations, 55

error conditions (BPM subsystem), 16

error severity level (LOADER subsystem), 38

errors and error messages, 52

ESCAPE and PROCEED functions (Executive), 7,13

EXAMINE command (FERRET subsystem), 30

examine file (FERRET subsystem), 30

execution (BASIC subsystem), 12

execution (LOADER subsystem), 39

execution and system interface under the "D"
option {LOADER subsystem), 42

execution control, 45, 49

execution of FORTRAN programs, 34

execution time diagnostics (BASIC subsystem), 14

executive services, 7

exit (EDIT subsystem), 19

expression evaluation, 44,48

expressions, 47

EXTRACT command (BASIC subsystem), 12

F

F command (EDIT subsystem), 26
FAST command (BASIC subsystem), 12, 14

fast mode for array references (BASIC subsystem), 14

FD command (EDIT subsystem), 22

FERRET subsystem, 29

file accessibility (FERRET subsystem), 29
file assignments, 6

file commands (EDIT subsystem), 19

file deletion (FERRET subsystem), 29

file identifier (EDIT subsystem), 18

file name, 37

file names, 4

file operations (BASIC subsystem), 13

file oriented commands (EDIT subsystem), 18
file security, 3

file summary, 54

FIN control command (BPM subsystem), 14
find and delete (EDIT subsystem), 22

find and type (EDIT subsystem), 22

fixed overhead, 77

floating controls, 44

follow by (EDIT subsystem), 26

format codes for / and = commands, 44
format control, 47

format for DCBs, 64

FORTRAN execution with debug option, 35
FORTRAN IV-H run-time, 76

FORTRAN IV-H subsystem, 31

FORTRAN options, 31

FORTRAN-library /run-time description, 35
FT command (EDIT subsystem), 22
full-duplex mode, 8

G

global symbols, 51

hardware configuration, 1

ID letter, 4

illegal line (BASIC subsystem), 4

illegal line number (BASIC subsystem), 11

image shifting (EDIT subsystem), 26

IN command (EDIT subsystem), 21

in-line editing, 8

index to Delta commands, 52

initialize statistics, 54

input buffer, 8, 56

input conversions and expressions, 44

input of explicit constants, 46

INPUT statements (BASIC subsystem), 14

input symbionts, 68

insert new records (EDIT subsystem), 21

inserting a sequence of records (BPM subsystem), 16
instruction counter, 44

interchanging any two records (BPM subsystem), 16
internal symbols (LOADER subsystem), 41
intra-record commands (EDIT subsystem), 23
intra-record editing commands (EDIT subsystem), 18
intra-record operations (EDIT subsystem), 24
irrecoverable error, 68
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mode switching (BASIC subsystem), 14
move and delete records (EDIT subsystem), 22
job file creation (BPM subsystem), 14 move and keep records (EDIT subsystem), 23
job fiie editing (BPM subsystem), 16 muitiple backspaces, 9
job ID {BPM subsystem), 16
job queve, 14
JU command (EDIT subsystem), 27 N
jump (EDIT subsystem), 27
NAME command (BASIC subsystem), 13
name length restriction (LOADER subsystem), 41

K new records, 21
NO command (EDIT subsystem), 27
key=ins, 67 no change (EDIT subsystem), 27
keyed format (EDIT subsystem), 20 nonstandard DCBs (FORTRAN 1V-H subsystem), 34
KILLUSERS command (supervisory subsystem), 54 null line (EDIT subsystem), 19

null record, 16,19,21, 23

L

L command (EDIT subsystem), 26

0

last opened cell address, 44 ‘ O command (EDIT subsystem), 25

last quantity typed, 44 on-line FORTRAN, 76

feft shift (EDIT subsystem), 26 on-line processing, 3

levels of program execution, 59 on-line subsystems, 77

library file, 76 on-line time-sharing, 65

line deletion (BASIC subsystem), 11 OPEN or CHAIN statement (BASIC subsystem), 13
line insertion (BASIC subsystem), 11 operator's log, 15,68

line number, 11 : option declaration card (BASIC subsystem), 14
LIST command (BASIC subsystem), 12 option list (FORTRAN IV-H subsystem), 31

LIST command (FERRET subsystem), 29 optional items, 5

LIST command (supervisory subsystem), 54 output buffer, 8

list account contents (FERRET subsystem), 29 output files (BPM subsystem), 15

list users (supervisory subsystem), 54 output format, 47, 48

LOAD command (BASIC subsystem), 12 outstanding input files, 68

load map example (LOADER subsystem), 40, 41 overlay structures (LOADER subsystem), 37
loader error messages, 39, 40 overwrite (EDIT subsystem), 25

loader options (LOADER subsystem), 37 overwrife and extend blanks (EDIT subsystem), 25
loader subsystem, 37

loading requirements, 64 P

local new line code (Teletype), 9

log=in procedure, 4 paper tape reader, 8

log-out procedure, 7 password, 4,13, 54

logical inverse of line deletion (BASIC subsystem), 12 PASSWORDS command (supervisory subsystem), 54
loop detection (BASIC subsystem), 13 patches, 48

LOPE loader, 77 permanent file area, 68

lower search bound, 44 permanent system area, 68

pointer fo account directory, 68
printer width (BASIC subsystem), 13

M PROCEED command (Executive), 7, 13
program identification (FORTRAN IV-H subsystem), 35
M:C file (BASIC subsystem), 14 program loading (BASIC subsystem), 12
M:LO file (BASIC subsystem), 14 protection type (LOADER subsystem), 37
M:SI file (BASIC subsystem), 14
MD command (EDIT subsystem), 22 u
memory location display, 47
memory modification, 48 question mark, 6,8,9,12, 16
memory searching, 45,50 quiescent state, 67,68
message preceded by asingle minus sign (EDIT subsystem), 19
message preceded by two minus signs (EDIT subsystem), 19 R
message preceded by two periods (EDIT subsystem), 19
message prefixes (EDIT subsystem), 19 R command (EDIT subsystem), 26
miscellaneous Delta commands, 45,51 RAD file assignment, 5
MK command (EDIT subsystem), 51 record editing commands (EDIT subsystem), 18,21
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record formats (EDIT subsystem), 18

record numbers (BPM subsystem), 16

record oriented commands (EDIT subsystem), 20

recovery procedure, 48

renumber record (EDIT subsystem), 23

replacing a sequence of records (BPM subsystem), 16

request for data, 4

request for options (FORTRAN IV=H subsystem), 31

request for options (LOADER subsystem), 37

restart, 67

RESTORE command (Executive), 6

retry request (FORTRAN 1V-H subsystem), 32

retype code (Teletype), 9

retyping any record (BPM subsystem), 16

reverse blank preservation flag (EDIT subsystem), 27

RF command (EDIT subsystem), 27

right shift (EDIT subsystem), 26

RN command, (EDIT subsystem), 23

RUN command (BASIC subsystem), 12, 14

run-time debug package (FORTRAN 1V-H
subsystem), 31

runfile (BASIC subsystem), 12,13

)

S command (EDIT subsystem), 25

safe mode for array references (BASIC subsystem), 14

satisfying undefined symbols (LOADER subsystem), 41

SAVE command (Executive), 6

SAVE ON command (BASIC subsystem), 12

SAVE OVER command (BASIC subsystem), 12

scratch areas, 68

SDS standard units (FORTRAN IV-H subsystem), 34

SE command (EDIT subsystem), 24

search commands, 50

search mask, 44

sequence number, 18,19,21,22,23, 32

sequence numbers, 20

set and step (EDIT subsystem), 23

set blank preservation mode (EDIT subsystem), 20

set intra-record mode (EDIT subsystem), 24

set, step, and type record (EDIT subsystem), 24

sign off (BASIC subsystem), 14

single quote, 47

size of FORTRAN programs, 35

slash commands, 47

source file (EDIT subsystem), 18

source record (EDIT subsystem), 18

source-language debugging (FORTRAN 1V-H
subsystem), 35

special editing features (Teletype), 8

special symbols, 44, 46

SS command (EDIT subsystem), 23

ST command (EDIT subsystem), 24

standard input modes (Teletype), ¢

statistics, 4, 54

STATS command (supervision subsystem), 54

STATUS command (BASIC subsystem), 13

status checking (BPM subsystem), 16

storing in open memory cells, 44

string identifier (EDIT subsystem), 18

string substitution (EDIT subsystem), 25

subsystem calls, 6,7

subsystem conventions for Teletype input, 56
subsystem conventions for Teletype output, 58
subsystem input, 10

subsystem interface, 62

subsystem storage, 59

summarize accounting totals, 54
summary of statistics, 7

supervisory subsystem, 54

swap device, 75

swap storage, 68,75

symbiont file directory, 68

Symbol subsystem, 53

symbol table (LOADER subsystem), 41
symbol table control, 45,51

syntax check, 11

syntax errors, 52

syntax messages (EDIT subsystem), 19
SYSGEN deck setup, 77

SYSGEN load and overlay cards, 76
SYSGEN operational information, 75
system boot and initialization, 76
system error recovery, 68

system save for restart, 67

T

tab code (Teletype), 9

tab setting, 6

tab stops, 9

TABS command, 6,9

TCB format, 63

temporary display format, 48

temporary swap area, 75

terminal batch entry, 15

terminal job insertion, 67

termination of a command, 5

TEST command (FERRET subsystem), 29

test file accessibility (FERRET subsystem), 29

text area, 11

text editing (BASIC subsystem), 12

text listing (BASIC subsystem), 12

text saving (BASIC subsystem), 12

timing, 69

trace mode, 50

trailing zeros (EDIT subsystem), 18

TS command (EDIT subsystem), 21,26

two-line format (EDIT subsystem), 21

TY command (EDIT subsystem), 21,27

type records (EDIT subsystem), 21

type records, suppressing sequence number
(EDIT subsystem), 21

type, including sequence number (EDIT subsystem), 27

type, suppressing sequence number (EDITsubsystem), 26

undefined symbols in load map, 41

unit numbers (FORTRAN IV-H subsystem), 34
unusual operating procedures (BPM subsystem), 14
upper search bound, 44
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