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The procedure call is of the form

M:CT n
n specifies the nu.mber of the deSired table 1< ns 5. The procedure
generates a | ) QUVTE’ me (1!

CAL1,8 FPT /

FPT is the address of 2 word as shown below.

X106' . , i TR

0 7 8 | R —31
The current tables translate for Models 33 and 35 Teletypes, and SDS Key-
board Displays. Additional tables are contemplated for Model 37 Teletypes,
ﬁ’)‘” and Frieden 7100's. Since translation tables are assigned to lines at
SYSGEN time, it is unnecessary for users of fixed 10eation consoles to use

this command. Dial-up lines are another matter.

The current assignments for the n parameter are

n Meaning : .
0 33
S 1 Use standard Mod,.28, 35 TTY table (cr 1f and ESC)
. 2= Use the standard K/D table (all cursor movements,
hard copy signals, mode changes, and roll commands
activate)
'b‘é Reserved for Model 37 TTY
4 Reserved for IBM 2741

5 Reserved for Frieden 7100

3 . f o T

B, g/ 4W B
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Suspend Program for N Seconds

This CAL causes N seconds of real-time tfo,eiapse before the next in-
struction in sequenée is executed. It may be used by programs which
wish to operate time peri’odically.. They are salid to "'sleep" during
the suspend period. When they are awakeﬁed they begin execution at

a priority just higher than the computer queue.

The procedure has the form
M:WAIT N
Where N specifies the humber of seconds to wait.
vWait is restricted to on-line use.
Code genérated by this procedure is
CALl,8 FPT

FPT has the form

KD
"

XIFI ' . N

0 7 8 .. 14 15

Change Virtual Map

This CAL is provided to allow special sySteni processors and other
specially privileged programs (e.g., those of the system programmer)

to see into and display or change portidnsb of the resident Monitor.

- The proeedure lag the form §

W e followjngT<ode: :

CALl,8 FPT

31




SHEET 44 OF 305 _,

where FPT is the address of:

0 7 8 ' 14 15 - - 31

X! T " A

to a:ddres.s =B

e\ PASSWORD_= P T

The real core page address A is placed in his map at the 'to' address.
Access for the page is set. to data, but write locks for the physical page

are not changed.
. e}
i/ g

Restrictions:

TN '

) The password supplied, must check Wlth a system password known
to thé Monitor. - S :

\2);} The virtual "to" address must not be already assigned to the user.

R )
(AR R
. < )§ P A S
- i ¥ e - .
In either of the-above cases, no map change is made and CClis set.
) \ /«

Read and Write Assign Merge Record

Throughout a job or on-line session, I/O unit and file assignment informa-
tion is retained for merging into user or processor DCB's.at each job step.
This information is maintained in an Assign Merge record on RAD, with

one record location assigned to each user by the log-on procedure which

- places the AM record disc address in JIT.

Special CAL's are used to read (RAMR) and write (WAMR) this record.

- They must reference a closed DCB at least eight words long.
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RAMR and WAMR are both CALIL,1 F‘P‘T instructions.’ ‘The FPT code

for RAMR is X'2D! and for-WAMR is X'2E!, ‘Otherwisei, the FPT formats

are similar and as follows: ' .

% Code DCB Address

P1 Pa P3 P4 P6 present bits
Py *® error address
PZ 3 abnormal address
P3 * buffer address
Py o) byte size
Py |* byte dlsplacement : ,

W /{,“ . ;o : ;% i ‘,1.47 /)/ /'; ;/“'
ON-LINE BATCH DIFFERENGES Col 7 e

The Monitor has different actions to certain CAL's depending on which they were

issued by an on-line or a batch program. The CAL's which depend on the calling

environment ai'e described below. (See‘ Part VIII for messages when DELTA is, in

control).
A, Exit Return (M:EXIT)

Batch The Monitor performs any PMDI dumps that have been speci-
fied for the program and then reads the C device ignoring
everything up to the next control card.

On-line The Monitor returns control to the on-line executive program,
which prompts with an '!' at the termmal (UC device) for the
input message.

B. Error Return (M:ERR)
Batch The Monitor outputs the»'message

11JOB id ERRORED BY USER AT xxxxx

where xxxxx is the address of the last instruction executed in
the program. The message plus the contents of the current
register block and program status doubleword (PSD) are
listed on the LL and DO devices. The Monitor also lists the
message .

11JOB id ERRORED
on the operator's console (OC device). ?ostmortem dumps

are performed, and the C device is read ignoring everythlng
up to the next control command.



On-line
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The Monitor outputs the message M:ERR AT xxxxx where
xxxxx1s the address of the last instruction executed in the
‘program on the UC and DO devices, if different. The
Monitor then returns control to the on-line executive, which
prompts for the next usér message with'an '!',

,

>

C. Abort Return (M:XXX)

Batch

On-line

The Monitor outputs the message
11JOB id ABORTED BY USER AT xxxXx

where xxxxx is the address of the last instruction executed.
This message plus the contents of the current register block
and program status doubleword (PSD) are listed on the LL
and DO devices, if different. The Monitor also lists the mes-
sage

11JOB id ABORTED

" on the operator s console (OoC dev1ce) The M:XXX procedure

call is of the form:
M: XXX

when a job is aborted, any specified postmortem dumps are
performed, but no further control commands are honored
until a JOB or FIN control command is encountered

The Monitor outputs the message M:XXX AT xxxxx where
xxxxx is the address of the last instruction executed in the
program. This message is listed on the UC and DO devices,
if different. The Monitor then returns control to the on-line -
executive which prompts for the next user action with an '!"',

Type a Message (M:TYPE)

Batch

On-line

The Monitor outputs the specified message on the OC device.

The Monitor outputs the specified message on the UC device.
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Request a Key-in (M:KEYIN)

Batch ‘The Monitor outputs the specified-message on the OC
device and enables the operator's reply to be returned
to the user's program. )

On-line '~ The Monitor outputs the specified’ message on the UC
‘device and enables the user's reply to be returned to
the program. A prompt character is sent if one was
specified by a M:PC.

Connect to Interrupt or BREAK Key (M:INT)

The purpose of this procedure is to allovs} execution of the program to be con-
trolleci from the terminal or console. When control is given to the INT routine,
the PSD and general registeré are pushed into a 19—wordk block of user's
memory (on a doublewo‘rd boundary) and a pointér to ti'le stack pointer
doubleword is placed in current general registef 1. ".fhe TRTN routiné may

be used to restore control from a console or terminal interrupt.
. . A Y .

Batch The Monitor enables the user's program to be connected"
to a console interrupt (key-in addressing the program).
This enables the user's program to be controlled from the
operator's console.

On-line The Monitor enables the user's program to be connected

\ to a teletype interrupt (Break key). This enables the user's

program to be controlled from the terminal.

The Monitor INT routine is called by an on-line program to set the address of

_a routine to be entered when the user presses the BREAK key on his terminal.

The execution of this procedure causes the Monitor to store the PSD and -

general registers into a 19-word block of user's memory (on a doubleword

boundary) and a pointer to word 0 of that block is placed in current register 1.

The TRTN routine (see M:TRTN) may be used to restore control to the user's

program.
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The M:INT procedure.ca;ll is of the forrﬁ: '
M:INT address
Address speciﬁes‘ the location of .the entry to the prog;am’s BREAK res-
ponse routine. -Calls generated by the M:INT p;ocedure hé.ve the form:
| CALl,8 FPT

FPT is the address of a word as shown below.

% XIOE! 0 -0 address of BREAK routine

0 7 8 14 15 31
\ A zero address resets break control. If the address specified is in the

| range of virtual addresses assigned to the Monitor, then zero is substituted

(break control is reset).

ERROR AND ABNORMAL MESSAGES L
' ’ v /\"w‘,“" A\

All error or abnormal conditions which normally results in the batch Monitor con-
éinuing to the next job step will be processed for on-line users as follows:

The Monitor outputs two messages. The first message has the form: ‘

mmmm. ..
where mmmm ... is the specific message identifying the error or
abnormal conditions. The messages reside in the system file (:MESS).

The keys to the error text records are the codes established by the

Monitor for the error or abnormal conditions.

The second message has the form: .
EXECUTION STOPPED AT xxxxx

where xxxxx is the location of the last instruction executed.

e
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These messages are listed on the UC and DO devices, if different.

The Monitor then returns control to the On'-line"Executive, which

prompts for the next user action with an '!",

S>U1\/V[MARY OF CAL's

There are four CAL instructions (CALl, CAL2, CAL3, and CAL4) pfovidéd by
the Sigma 5/7 hardware. CAL instructions are used fér requesting Monitor
services. Execution of a CAL instruction causes the executing program to trap
to the.Monitor where a validity chéck is made, and then the CAL is decoded to
determine the service requested and thev requestor. The requestor may be a
user, érocessor, real-time task, or the Mdn_itor. If.valid, the requested service
is performed. If invalid in either type of CAL or type of service requested, the

request is not honored and the user is informed by a console message.

Of the four CAL's provided by the Sigma 5/7, CAL3 and CAL4 are reserved for the

installations or users; CAL2 is reserved for Monitor use, and CALl is divided into

L4

user, real-time, and Monitor services. -

The CAL's currently assigned are listed below in five catagories:

1) On-line, Batch, and Real-Time,
2) Batch only,

3) On-line only,

4) Real-Time only, and

5) Monitor only.



On-line, Batch, Real-Time

CAL

CAL1,1

addressi

FPT

FPT CODE

X'01!
X102!
X'03!
X104!
X105!
X106!
X107!
X108!
X109!
X10A!
X'0B!
X10C!
X'0D!
X10E!
X10F!
X110
X111t
X113t
X114!
X115¢
X'1C!
X'1D!
X120!
X121
X221
X123!
K124t
X125!
X126!
X127!
X128
X129!
X12A!
X12B!
X12D!
X12E!

- XaFE!
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FUNCTION

M:REW

M:WEOF

M:CVOL

M:DEVICE (PAGE)
M:DEVICE (VFC/NOVFC)
M:SETDCB

M:ADFILE
M:CAT

M:UNCAT

‘M:FEXT

M:DEFICE (DRC/NODRC)
M:RELEC ' ‘
M:DELREC

M:UFILE

M:TFILE

~ M:READ

M:WRITE
M:TRUNC
M:OPEN

M:CLOSE
M:PFIL

M:PRECORD
M:DEVICE (LINES)
M:DEFICE (FORM)
M:DEVICE (SIZE)
M:DEVICE (DATA)
M:DEVICE (COUNT)
M:DEVICE (SPACE)
M:DEVICE (HEADER)
M:DEVICE (SEQ)
M:DEVICE (TAB)
M:CHECK

M:DEVICE (INLINES)
M:DEVICE (CORRES)
M:RAMR g )
M:WAMR ¢ ~— [

MiToE

f

(IR



CAL
CALlL,2

CALL,3

CALL, S8

CAL1l,9

address

FPT

FPT

FPT

Ol b WV =

FPT CODE

B

O .

X0l M5,

Xro2!
X'04!
X'10!

X100!
Xl
Xro2!
X103
X'04!
X105

X101
X'04!
X105
X107!
X'08' -
X'09!

X'0A!
X'0B!
XtcC!
X1oD!
X'0E!
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FUNCTION L
M:PRINT ¢

M3V M: TYPE

X‘IOFI .

Xro!

X't

X121 _
- X114t

X'

M:KEYIN
M:MERC

M:SNAP
M:SNAPC
M:IF
M:AND
M:OR

~ M:COUNT

M:SEGLD
M:GVP
M:FVP
M:SAD —
M:GP

M:FP

M:SMPRT

M:GL

M:GCP
M:FCP -
M:INT
M:WAIE
M: TIME
M:STIMER
M:TTIMER . 5V
M:TRAP & P 5Pk P)/

M:EXIT
M:ERR
M:XXX
M:STRAP

M:TRTN



Batch Only

CAL address
CALl,4 FPT
CALIL, 8 FPT

On-=Line Only

CALI1,1 FPT

- CALI1,S8 FPT

Real-Time Only

CALI1,5 FPT

FPT CODE |

X100! -
X'01!

X102"
X103

X'2C!

X106!

X1'00!
X1
X'02!
X'03!
X'04!
X105
X'06!

/X107

~ X'08!
X'09'
X'0A!
X'0B!
X'0C!
X'0D!
X'0E!
X10F!
X'10!
X111
X112!
X113!
X114
X115
X'16!
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FUNCTION

M:CHK—PT
M:RESTART

M:LINK
M:LDTRC

M:PC

M:CT

M:TRIGGER

" M:DISABLE

M:ENABLE
M:DISARM
M:ARM
M:DCAL
M:CAL
M:SLAVED/’
M:MASTER
M:SBACK
M:RBACK
M:TERM -
M:RXC

M:SXC -

M:DED
M:UNDED
M:IOSTOP
M:IOSTART
M:IOEX SIO
M:IOEX TIO
M:IOEX TDV
M:IOEX HIO.
M:ABSLOAD
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CAL address FPT CODE' FUNCTION

CALIL,9 7 X'07' . M:CLEAR
8 X108 "M:TERM
9 . . Reserved for
A ' * o -3 real-time ex-
B tensions
CALL,A FPT X100 Save Monitor's interrupted
environment
X0l : Restore Monitor's interrupted
.environment
Monitor Only
CALl,1 - - X'16! - Direct Disc Read
| S X Direct Disc Write
CALlL,9 6 : ——— Close ‘Coopérative File
CALl1l,B [ Event Mark .
CALlL,C ———— Event Count Resernved for
CALL1,D - v -——- Event Time generalized
CALL,E e Event Auto- event measure-
Display*Control ments
CAL2,0 ' . O . Branch to overlay
segment (0B)
CAL2,1 ' . - " Branch and save Used for
segment number internal
(OBAL) Monitor
. 4 overlays
CAL2,2 —-——— Restore segment
and B#*SR4 (OBSR4)
CAL2,3 code* —— System Recovery
CAL2,4 code*® ——— Reserved for internal

debug routine

*The code appears in the address fields of the CAL instruction and is
internally assigned. : : :
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NUMERICAL LIST OF CAL's

The following list gives all UTS CAL's in numerical order with the M: proc
name for invoking the routine and a brief description of the function performed.
Restrictions on usage to on-line, batch, and real-time dre given in the use code

column on the left.

m ~ restricted to Monitor use -

o restricted to on-liné use

r restricted to real-time ﬁse

b restricted to batch use

- usable in all environments

s use restricted b‘y passwbrd ool

If a CAL is given which is illegal for the current user, it is treated in the same

way as an illegal instruction.

CAL's marked with an asterisk (*) are new to UTS or have different or extended

functions relative to BPM.
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Numerical List of Monitor CAL's

USE . : ' FPT M:

CODE CAL hex code NAME uTsS Description
. 5 — -
- . CAL1,1 FPT 1 : REW , .
- 2 WEOF
- 3 CVOL
- 4 DEVICE (PAGE)
- 5 DEVICE (VFC)
- 6 SETDCB
- 7 'M:ADFILE
- 8. M:CAT .
- 9 M:UNCAT
- A M:FEXT
- B DEVICE (DRC)
- C RELEC
- D DELREC
E UFILE
- F TFILE
- 10~ READ
- 11 WRITE
- 12 TRUNC
- 14 OPEN
- 15 CLOSE
m 16 - v Direct disc read
‘m 17 _—— o Direct disc write :
1 ot S o
- 1c§ PFIL s ona N
- - 1D PRECORD Y Y- .
- 20 DEVICE (LINES)
i} - 21 DEVICE (FORM) -
. | 22 DEVICE (SIZE)
- . 23 DEVICE (DATA)
- 24 - DEVICE (COUNT)
- 25  DEVICE (SPACE)
- . 26 DEVICE (HEADER)
- 27 DEVICE (SEQ)
- 28 DEVICE (TAB)
- .29 . CHECK
- 2A. DEVICE (N'LINES) .
- 2B DEVICE (CORRES)
o 2C PC . L% Set prompt character
~“n\ 2D RAMR ok Read assign merge recorc
< 2B WAMR * Write assign merge recor
s : NS ’ :l‘f;B . X Add #\’“«".f"“’ ',zv’;:i"-‘;': Ry _*;’{‘i';' en
3()— 35 Pl ud {l, Posen !' / /f/‘Mt \,z} e
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USE FPT M: _
CODE CAL hex code NAME UTS Description
- CALL,2 FPT 1 PRINT * A
- : 2 TYPE %  Type message to opera-
. tor (or user)
- 4 "KEYIN , % Type message and await
- - response
- 10 MERC
- CAL1,3 FPT 0 SNAP
- 1 SNAPC
- 2 IF
- 3 . AND
- 4 OR
- 5 COUNT
b CALl,4 FPT 0 CHKPT ' S et
b 1 RESTART / -
| ~ X o
r CALl,5 FPT 0 TRIGGER
r : 1 DISABLE
r 2 ENABLE
r 3 DISARM
T 4 ARM
r 5 DCAL
r 6 CAL
r 7 SLAVE .
r 8 . MASTER
T 9 SBACK
r A RBACK
r B  TERM ¢
o C RXC ‘
o D SXC
v T E DED
F UNDED
10 IOSTOK ¢
11 JIOSTART
12 IOEX SIO
| 13 IOEX TIO
l 14 IOEX TDV
‘ 15 IOEX HIO " oL
% 16 ABSLOAD ' BT
. , L s
CALL, 6 unus-ed-—--- T e |t )"\*Z"'PL\FO w0
CALl1l,7 unused



B
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USE . FPT M:
§QODE address hex code NAME UTs Description
/ o< .
- CALl1,8 FPT 1 SEGLD Load overlay segment
b 2 LINK -
b 3 LDTRC .
- 4 GVP — T % Get virtual page
- 5 FVvp — *  Free virtual page
o 6 . CT *  Change COC Table
s 7 SAD -~ *  See and display
- 8 GP *  Get dynamic core page
- 9%/& FP *  Free dynamic core page
- A . —SMPRT ~ Set memory protect
- B GL *  Get available core limits
- C GCP *  Get core page in common
- D FCP * Free core page in commo
- E INT * Connect to BREAK key
o F WAIT - *  Suspend program n secon
- 10 TIME
- 11 STIMER - ' .
- ]
= o<ls D IT{LI‘IQER VEphy ks syl L) i
- CAL1,9 1 -——— EXIT %  Normal programterminat
) - 2 ——— "ERR %  Error termination of job
‘ step
- 3 =y XXX *  Error termination of job
- 4 N STRAP
- 5 - . TRTN
m 6\‘ N T LT éu?w\(l,bﬁﬂ&/ Close,cooperative files
r, 7 7 __/M:CLEAR / ]
r 8 8 K . MITERM
r 9 ——— T ww"‘" =
T A - Reserved for real-time
il B T | ! L
e —— N u i o
”C"‘ —— R - ‘311/“? L T T ““*‘*N..Z.‘,\Mrax '{, Sy i =
T CALl,A FPT o  —e-—- ' Save Monitor environment
r I et Restore Monitor environ-
ment
‘l”}
m CALIl, # code ———— Event marker *
S m CAL1l, C code -——— Event counter *
‘m "CALI, D code -———— Event timer * Monitor performance
m  CALI, E code ——- Display’ %  measurement
m CAL2,0  -- OB Branch to overlay segmer
m CAL2,1 -- OBAL Branch to overlay and sav
I return
m CAL2,2 -~ . , ‘OBSR4 . Restore segment and retu

*SR 4
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W I i S TN
_ ' FPT M: . : :
CODE address - hex code - NAME ‘ -~ UTS description
m: CAL2,3 code -~ Reserved for error recovery and diagnosis
m  CAL2,4 code Entry to executive DELTA ’

All remaining CALZ2,x instructions are reserved to Monitor use.

All CAL3,x and CAL4, x instructions are available for installation as signment.



OPERATIONAL LABELS FOR ON-LINE USE |
ﬁAnboperational label is a nar-ne,(an‘d a set of Monitor records) used to identify a
logical input/output function. All I/O activity (Reads and Writes) take place
through the information in a DCB. One piece of vinform"atioh is the device address
or, alternately; an operational label which in turn is connected to the device. The
connection of devices to DCB's through operational labels allows the instaliation.the
capability of changing the device assignment of a particular I/O class. The batch
user may change the aésignments for the duration of the job by using !ISTDLB

cards or the operation may make permanent changes using !SYST key-ins.

For on-line operation the operational label assignments are kept séparately from
batch and are not changeable by the user. Change by the operator is a possibility

and is left as an open question. Table 1 lists the assignments of op labels for on-line.
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TABLE 1, Monitor Operational Labels for.On-Line Users .

:> Label Standard Use Assigned Device : 1/0 Function
BI Binary Disc - '"file" Read number of bytes specified
Anput . no default >
(¢ Control Terminal Read number of bytes specified
input (same ' or to message complete
as UC) UcC
not assignable]
cI Compressed Disc Read number of bytes specified
input no default
EI Element Disc Read number of bytes specified
. input no default
s . Source Terminal ~ Read number of bytes specified
input '
BO . Binary Symbiont . Write number of bytes specified
output punch output-
CP
Cco . .Compressed Disc Write number of bytes specified
<:> output Symbiont punch
output - CP
EO Element . Disc Write number of bytes specified
output no default '
SO Source ‘Disc Write number of bytes specified
output Symbiont punch - .
output - CP
PO Punch o Disc . Write number of bytes specified
’ output Symbiont punch
output - CP
Uc Users Terminal Read or write number of bytes
Terminal ‘ ' specified
(console) .
not assignable
DO Diagnocstic . Terminal Break into.carriage-size records,
‘ ' K\\\ 4 insert carriage returns, and type up
- . R to 132 characters.
. 10 Listing Line Printer Write number of bytes specified up
N output LP to one line
C‘) GO Binary Disc .~ Write number of bytes specified
output : default $ROM ‘
for execution
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Part XII. TERMINAL OPERATIONS and SERVICES

TABLE OF CONTENTS

INTRODUCTION

USER PROGRAM AND TERMINAL USER OPERATIONS

1.
2.

o

o Y % N oW

Writing Records to the Terminal

Reading Records from the Terminal

Prbmpt Characters

BREAK (bk) Character Action

Monitor Escape

Device and Sgt DCB CALs

Page Control and Page Headings

Tabs

Paper Tape I/0 '

Us'ef-COC Communication Keystrokes (TTY)

Terminal Users Logon Procedures
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INTRODUCTION

_This section provides a detailed description of the UTS COC routines which handle’

inplit and output of messages to on-line users at typewriter-like terminals, It is
intended that it provide source material for users of the routines (both processors

and user programs writing and reading from the terminal), for the implementor

of the routines as a functional sub-specification.

The functions performed by the COC routines are primarily the following:
1. Device handling for the COC hardware
2. Character translation to and from internal EBCDIC codes and the
external codes of the various terminals which may be attached to

the COC. (TTY, 7015, 7550, 7555, 2741, and perhaps others).

3. Parity generation and detection by character for those terminals
requiring it,

4, Division of input character strings into messages as defined by
receipt of activation characters. (Usually Cr, and Lf, and FF
but other sets are specially available)

5. Communications with the UTS scheduler on break, read, read com-
plete, output blocked, output unblocked, and other events which
effect swap and execution scheduling.

6. Special interpretation of certain characters for intra-line editing
and COC control functions.

The COC routines enforce proprietary use of the console. That is, either the
user is typing an input message (and no output is being delivered to the terminal
by the computer) or the computer is outputting and the user may not type input.
The communication line is used in full duplex mode however and the user may

always regain control of the terminal through use of the BREAK key or the

executive escape key (ES on teletypes).
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The proprietary use is best illustrated by the state diagram below. Each terminal
is in one and only one state at a time. The events which cause a line's state to
change are given on the arrows connecting the states: -

of- output

-

eﬂd_f v

activate
character
received
-~ input
message delivered
to user
-
The states are:
INAC - no current activity on the terminal line; all input characters except

BREAK, EC, and COC control character sequences are discarded. »
ouT - The current output message from the user's program is being typed.

More output may be presented by the program and if so it is queued
and buffered for output. When enough output to sustain the terminal
for some time (say 4 seconds) is queued the COC routines report to
the scheduler which suspends execution temporarily and may swap the
program to secondary storage. When the number of characters
remaining to be typed falls below some threshold (say 1 second of
typing) the COC again reports to the scheduler which then requeues

the program for execution.
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SI - The state w}hich "remembers'" that a READ command was given
. while output was still in progress. On completion of output the
COC routines will begin to accept userlter'minal input. On any

READ command COC. reports to the scheduler Which suspends the

program until input is complete.

IN - The state during which input characters are received by the COC
routines and packed into buffers. These buffers are resident in
Monitor memory and none of the users program or data is required

in core during input typing._

IC - When an input end-of-message (activation) character is received
the line is placed in this state and the scheduler is signalled to re-
queue the user for program. No further characters received are

accumulated until the program reads again.

 Input and output is carried in four wora blocks each containing 14 characters plus
a halfwofd link to the next related block. After a read is complete the inpuf
message is moved from these buffers directly to the user's area; actual number
of characters received.is reéorted in ARS of the DCB. On WRITE the users out-
put message is moved to COC .buffers to await. traﬁsnﬁssion. Unused buffers are
held in an available pool. . The program is blocked appropriately when needed

buffers are not available and restarted when they become available.
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USER PROGRAM AND TERMINAL USER OPERATIONS

1. Writing Records to the Terminal

Records are Wriften to the user's terminal using the write .CAL (CALI1,1
FPT).‘ The number of bytes specified are moved fr'Om the user specified
buffer to the COC's iouffers. The operation is always effectively "wait' --
that is, the text has been removed from the users area before return from the
CAL even though the transmission to the terminal is not yet complete. Keys,

if specified, are ignored.

The error return is taken in the following cases:

Bad DCB address (CAL error return)
Bad buffer address (DCB error return)

If no error return is specified control returns to TEL and an error message

is printed at the users console..

Output in excess of 140 bytes from a single WRITE CAL is ignored; the first

140 bytes are transmitted, and the CAL abnormal exit is taken if one exists.

-

If not, return is to TEL and an error message is ,printed.

If the specified record size is zero no action is taken and no characters are

transmitted.

If the write is through the UC dcb the characters are transmitted exactly as
supplied except that the pair (Cr, 1f) is'supplied for both Cr and 1f (NL) char-
acters. The user may therefore make up .single lines through a series of writes
(without Cr characters) oi‘ may produce several lines at the terminal with a

single write (by inserting several Cr's in the buffer).
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If the write is through a dcb other than UC (say L.O or DO) then the COC
routines supply a (Cr, 1lf) pair at the end of the specified ’charaéter string
(but see VFC for special format control in section 5). That is the number
- of bytes specified in the FPT is moved from the users area to COC buffers
.and the pair (Cr, 1f) is appended in COC buffers. .
Trailing blanks are suppressed from output lines for writes through all dcbs
except UC but the programmer should set his record ‘size to avoid this over-
head if at all possible.

If lower case letters are sent to a single case terminal they are translated

to the upper case cognates.

For all writes to the user's terminal a coﬁnt of characters on each line
(between carriage returns) is kept and if the line if too long, as determined
at login, for the physical terminal in question then additional (Cr, 1f) pairs
are inserted to break the line; Line length is a terminal specific parameter
supplied via a logon dialog with the user and retained in JIT. (See console
commands below.) A count is also maintained of lir;es 01;1 the page, and a

page heading line is supplied to the terminal as outlined below.

Reading Records from the Terminal

The read command M:READ (CALl,1 FPT) causes the COC routines to
accept input‘c‘harAacters from the terminal. (If a prompt character has been
specified by the program it is sent to the terminal first, see below). The
operation is always "'Wait". That is; the input message is complete in the
users area before control passes to the next instruction following the M:READ.
Messages are terminated (completed) on receipt of the number of characters

requested or one of the characters cr, 1f, form feed, or ESC ESC which will
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be the last character in the buffer. (Additional special j:erl;nination (activa-
tion) characters are supﬁlied in the case of a DELTA issued read. They are ,
_tab, $, = and /.) The actual number of characters, including the activa-
tion character, in the mes sage l;ecei"\red is rgturnec’I in ARS, word 4 of the
dcb., No more characters than specified in the. M:READ FPT are trans-

ferred to the user. If there were more characters in the input message than

specified, and an abnormal exit is specified, then it is taken.

On receipt of either cr or 1f the appropriate charactekrs are sent to the ter-
minal to insure carrier return; however, only the actual character received

i.s placed in the buffer. When form feed is received, FF (EBCDIC OC) is
placed in> the buffer, the pair (cr, 1f) is sent (;o the termina'.l, and the next
issu.ed‘read or write is préceded by page heading output. When the pair ESC .
ESC is received the carrier is not moved. When bk (the BREAK kéy chaita;:ter)
is received cr 1f is sent to the terminal the message is deleted and the break
entry of the program (if any) is takén. | If the character pair ESCF is recéived

L 4

the end of file exit from the READ CAL is taken.

Characters received with parity error are indicated by placing the PE code
(EBCDIC 2F) in the buffer, and the character # is sent to the terminal. Lower

case letters, if received are translated to their proper EBCDIC form.

If the'user types more than 140 characters before giving an activation char-
acter the CbC routines 'simulate a line cancel -- that is the current line is
deleted, <« ‘c_r and 1f are sent to the terminal and the read continues. In
addition to the line cancel which the user may‘ initiate by typing x© (control

shift and X) the user may delete individual characters by typing RUBOUT in
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which case the last character typed is removed from the COC buffer and the
character back slash (\) is sent to the terminal. He may rubout n characters:
‘by typing n RUBOUT's and n\'s will be sent to the terminal.. On the keyboard
c_lisplay‘XC délétes the current text line on the s'cope,facé and rubout 'backslsaces
the cursor and erases the last character typed. As in the write CAL b_ad infor-
mation (character parity errors) is reported via lost data (07) code té the abnér-
mal CAL exit if it exists. If no abnormal exit is specified then the bad infor-

mation is not reported.

Other activation sets may be provided via the CAL described in the Part X.
The number of different activation sets may be increased at SYSGEN time
to accommodate special'terfninals. They may also be as sociated initially

with fixed line numbers.

Error returns are also taken in the following cases:

Bad dcb address (CAL error return)
Bad buffer address (DCB error return) , .

Abnormal returns are taken for:

Parity errors in received message ' (CAL abnormal return)
Lost data -- message longer than read request (CAL abnormal return)

End of file -~ ESC F character pair received (CAL abnormal return)
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. Prompt Characters

The user prog"ralm or pfocessof may set up a “promi)t“ character to be
delivered to the console just prior .to each read. Any valid EBCDIC
character may be specified. | A null c;haracter .(EBC’DIC 0) turns off the
prompt action. The character is set by using a CALl, 1 FPT where the

one word FPT contains X'2C' in the high order byte and the prompt character

in the low order byte.

Since the prompt character is carried in COC resident tables for each line,>
the TEL and DELTA processors do not prompt via this mechanism but

rather by writing single character records before issuing a read.

BREAK (bk) Character Action

» : ' ' :
on receipt of the break character depends on whether the console is

Action
inputting or not. If inputting, cr and If are sent to the console, the message,

if any, is deleted and the current read is terminated.

Whether inpufting or not,control goes to an alternate address associated with
the useré brogram, with the users envirohment (PSD and registers) as of the
point of interrupt placed in the users temp stéck (pointed to by his TCB. ) The
program may be c_ontinued from the point_d;f interrupt by gviving a trap return
(M:TRTN or CALl, 9 5). The actual alternate address used depends on the

user program and associated processors in the following order:
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(a) If DELTA is associated with the pr-ogram‘ then control goeé to DELTA.
(b) If the user has given a M:INT CAL the a‘ddress specified by that

CAL is used. (CALl, 8 FPT where FPT is *X'OE' break address.)
A zero or invalid address resets break control.

(c) Finally if neither 1) nor 2) obtains then control goes to TEL, a
message is printed for the user, and TEL issues a terminal read
for commands from the user. '

In any of the above cases all current output is drained to the terminal -- none

is lost. Because of the blocking action of the COC this output is hot usually

longer than 4 seconds or 4 seconds plus one line,

In order to provide fail safe operation against program errors in the user
break handling routine, to at the same time allow special sub¥processor action
on rl;lultiple break signals (primarily FDP), and to provide compatable operation
With‘future communication gear Whicl.l does not have full .duplex lines (CIOP),
BREA.K signals are counted by'the COC handler. If four BREAK signals are |
received without intervening characters from the user terminal, then control

is given to the TEL executive as if an EC character had been received. See

below.

Monitor Escape

The console user may always put himself in cbmminicatiop with the UTS
executive, TEL by typing ES (cohtro'l shift and E keys pressed together).

No current output isv lost, but if the console is in fead status (IC or IN states)
the current input line is canceled -- < cr lf are sent to the console. If the
users program is restarted from the pdinf of escape to the executive -- via
the CONTINUE command -- and the console was previously reading the re_ad

is re-issued.
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Device and Set DCB CALs

The M:SETDCB CAL may be use;d to set ei‘l‘érI and“abnormal addresses in
one of the dcbs associated with the users console.- The‘ ab_norfnal return is -
only taken if an OPEN is attempt.ed on'an open file.| The error exit is taken
when a read or write specifies an invalid buffer address. The error code
and other information communicated to the user program is as specified
in Appendix H of the BPM manuél. If no error addi-ess is specified control

is transferred to TEL and an .apprdpriate message is transmitted to the user.

The COC‘routines acknowledge the following CALs with action as listed.

All other CALs if given for a DCB assignéd to the users console are’ignored
without comment. In gene'ral CALS which set the DCB m.ay be giveh and v;izill.
result in the indicated modifications to the dcb but the COC routines only-
make use‘ of certain of the parameters as defined below. On three CALs

. - °
the COC routines gain control to carry out the requested action:

M:DEVICE CAL .~ COC Action
— PAGE Page heading is typed at the user console. :

See section 6.

_ LINES The number of print lines per page is saved’
in the COC line tables. JJsZ 1y 77 '

NLINES The number of lines remaining on the current

page is returned in SR1. The user may at any time
examine the current number of lines on the console
page by looking at the JIT byte JB:LC. .

' FORM The message indicated by the FPT is typed at

. the users console. . COC suspends. operation

- ' . until a break character is received from the
terminal. This is taken to mean that the paper
has been changed appropriately and the program
is enqueued for resumption.
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Parameters in the dcb which are recognized and acted on by the COC

routines are as follows:

Parameter set by

M:DEVICE CAL A _ COC Action
L SIZE . This record size in bytes is used by reads

and writes for which no size is specified in
the CAL. If neither is specified no characters
are transmitted and return is immediate.

SPACE If this parameter is set and VFC is not on, the
number of spaces indicated minus one are
—5 inserted before each write. Counts of 0 and
1 result in single spacing, that is, no spaces .
are inserted before each write, Counts of 0
and 1 result in single spacing, that is, no
spaces are inserted before the test line.

L VEC If this flag is set the COC routines simulate
' the printers vertical format control as speci-
fied in the first character of the text lines.
written, The simulation is limited to the
following cases, ’

hex code _ action

Cl - CF ‘COC insert 1-15 spaces before
the print line. (Page check on
each insert.)

Fl COC skips to '"top of page' by
skipping lines to page top and
printing the heading information
followed by the print line.

60, EO . COC does not insert (cr, 1f) after
,print line. .

- In all cases exéept the latter the print line is
followed by (cr 1f) with an appropriate check
for page overflow.

DRC/NODRC  Used to inhibit automatic page heading
COUNT - See page heading section
HEADER ‘ '~ See page heading section
TABS See tab section
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Page Control and Page Headings

The COC routines‘ count lines transmitted i:o, and l;y'eceived from, the users
terminé.l in a line associated cell, Whenever a read or. a write operation is
given this line count is compared to the maximum lines per page carried in
the dcb through which the read or write was given, and if this maximum has
been exceeded, a new page heading set is produced. (The maximum may have
been exceeded by several lines if severé.l inpuf lineé wére cancelled via X* atb
the exact bottom of th.e page b‘efore- the next read or write was issued. If so
an appropriate adjustment is made in the heading.) Also page headings are
produced whenever‘the device CAL PAGE is iss;J.ed by the user program, and
whenéver, the termine;.l user types iﬁ the character FF (control shift and L keys).
The latter caée is similar to pagé overflow in that the heading information is

not produced until the associated user program or processor issues its next

‘read or write command. » _ . ‘ .

Two kinds of page heading are produced:

L4

(a) the standard, automatic, page heading, and

(b) a user heading as .specified”by HEADER and COUNT device CALs.

The automatic heading may be suppressed, if desired, by giving a NODRC
CAL. Heading information is taken from the dcb through which the read or
write was given, thus if writes are given to fhé terminal through several dcbs
the heading printed will depend on the dcb through which the top line of the page

was written.
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The automatic page heading includes current tiie, date, user id and-
account number, u;er line number, page nﬁnﬁber,’ and pos siblg an admin-
istrative message. It is vintenvde.d for output on the top 1i{1e of the form
just under the fold (if any). The .heading informatioh is.pzjecede_d by 6
(cr, 1f) pairs (fewer if excess lines were printed on the.preceding page)
and followed by 5 (cr, lf) pairs. (The termiﬁél is not assumed to have a
form eject mechanism. )V This séacing’ pius a standard 54 printed lines per
page produces 11 inch pages with ohé inch ma.rgins at top and bottom. The
standard heading line may be sliced off these pages to produce clean copy if

desired.
Sample heading form is shown below

12:01 12/12/67 1A-03 NAME ACCT [36] Administrative message
a b ‘ c - d e f g

. . ®
a) Twenty four hour clock time that the page heading was issued.

b) Current date

c) Line number of COC line and user number (the schedulers
job identification) ‘ o v

d) The first four characters of the login id
e) The first four characters of the login account number

f) The page number, enclosed in brackets is centered for a
72 character wide terminal

g) The administrative message is supplied by the system operator
via this mechanism to all users. It is limited to 32 characters.

If NODRC is specified in the dcb then the text of the heading is not produced

but the (cr, 1f) pairs for spacing are retained.
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'Headingsv specified in the dcb of the read or write are produced following

the automatic heading with position, text, and page number as specified

in the BPM manual. The page count in this heading is that carried in the

dcb, and is reset with each COUNT device CAL while_ page count for the

‘automatic heading is carried in JIT and never reset. .

: Hin
%c"’ ©

Tabs ’ | ‘ D TAES -
' ‘ L 3) tub>

- —

Tab gtops as set in output dcbs by the devi'ce CAL TAB or by SET commands
reéult in spaces inserted in the output stream to bring the current count on |
the typed line to the character position indicated by the next higher tab stop

given in the dcb. Note‘that this is like typéw:_riter tabbing action and is different
fron‘l the BPM tabbing action in some cases -- it is not possible to overlay
infofmation using tabs. The platen width test is still.i.nbe.:ffect and (cr, 1f)
pairs' y!vill be inserted if the coqn£-on-line exceeds the cafriage width., If

tab stops are not set the tab character is sent directly to the terminal.

.

Tabs for input (READs) are handled somewhat differently in that they are

simiulated on input at the discression of the user. Tab locations specified by

the most recent tab setting CAL for a dcb connected to the console are packed
into one of the COC input buffers and associated with the COC line tables. Use
of this table for simulating tabs is controlled by a software flag turned on and

whida

off by the user via the character pair ESC T. These characters are never
V-’lf‘f‘b/)

placed in the buffer. Each use of the pair toggles the tab simulation flag.

When the flag is on and a HT (ASCII 09) is received, enough blanks are sent

to the terminal to move the carrier to the next higher tab position. The HT

character is.placed in the input buffer for the reading program. Carriage

returns are not inserted to split extra long input lines. .
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In addition to setting taBs via the CAL instructipn tﬁe user r.n-ay set them by
the TEL command TABS a, b, ¢, ... \';vhere'.a, b, c,. ... are the column
numbers at Whicil tabs should be sir.nulated. The column numbers must be
in ascending sequence. Tabs may also be turned of% independent of the COC
flag by TABS 0. Setting tabs via this mechanism affects vall output through
all DCBs. connected to the terminal even if subsequent device CALs are

given, and applies throughout the user session until reset.

Paper Tape I/O

Paper tape is input and output By the COC routines via a special mode entered
when the TAPE (DC2) character is received and exited,iwhen TAPE (DC4) is

received,

In this'mode the usual functions of RUBOUT, XC, and tab are suppressed,

cr is echoed but not followed bf 1f, and nothing is echoed for 1f. Tapes must
be producéd with both the cr énd 1f characters punched (as they would be if
they were produced directly from computer output by simply turning on the .

tape punch during a listing, data output, etc.)

User - COC Communication Keystrokes (TTY)

Certain user keystrokes are interpreted specially by the COC routines. Key-
strokes and the actions which they produce are dependent on terminal type
and are controlled out of the input character translation table. For model 33

and 35 Teletypes and SDS 7015, 7550, 7555 terminals the following conventions

apply:

L+



CAN (X°) or
ESC X

RUBOUT or
ESC DEL

Cr or Lf

ESC ESC

ESC E

- ESC T

FF (LS) or
ESC L

ESC F.

£se UL
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When the character CAN (generated By pressing
both control shift and X keys) or the character

pair ESC X is received the current partial input
message is erased, The charcter triplet (+, Cr,
1f) is sent to the terminal. On the keyboard dis-
play cursor return plus erase are sent to remove
the current line from the screen,

When RUBOUT or the pair ESC DEL is received
the last received character in the buffer is deleted
and the character "\" is sent to the terminal. If
the entire message is deleted by repeated used of
RUBOUT then the pair (Cr, 1f) is sent to the ter-
minal. On the keyboard display cursor left plus
erase are sent for each RUBOUT recieved until

the entire message is erased. '

When either of these characters are received the Eéc,I
character pair (Cr, lf) is sent to the terminal.

The message activation condition is set (the COC

line state goes to IC) causing the program which

issued the read to be restarted. On the keyboard

display NL is echoed for either.

The message activation condition is set. ESC
character is placed in the input buffer.

When the user presses the ESC key followed by the
E key the COC toggles the flag which controls echo-
plex output. Normally the terminal is assumed to
be local printing and echoplex is off.

When the user presses the ESC key followed by the
T key the COC routines toggle the tab simulation
switch., Normally tab simulation is off and no tab
stops are set.

When the user presses control shift and L keys to-
gether or the pair ESC L the COC routines place a
FF (EBCDIC OC) character in the input buffer, echos
cr 1f to the console, and, on the next read or write
to the terminal, produce page heading information at
the terminal. FF terminates the input line.

When the character pair ESC F is received from the
terminal the end-of-file abnormal exit is taken from
the current READ command.

i1
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Terminal Users Logon Procedures & Information

For login purposes terminals are divided into 'broaci. classes depending on
the characte;& codes used for transmi;sion. Termipals of each class may
only enter the system via line numbers (telephone numbefs) assigned to
that class at SYSGEN time. Otherwise the characters received would -

be indecipherable and the initial dialog could not take place at all. Opera-

tor keyins will be provided for changing terminal class after the system is

in ‘operation.

Most terminals will be of the ASCII class initially and during login the
following information is established via TEL commands:
a) Type: a) TTY 33, 35, SDS 7015

b) TTY 37 .
¢) SDS 7550, 7555

b) Carriage width: a) 72 for 33, 35
b) 86 for 7015, 7550, 7555
c) variable for 37

Default terminal type is 33 with carriage width 72. ‘Carriage width may be

changed by a TEL command any time during the session.

Parity checking on input is not done until the 7550 or 7555 is established as

the type.
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Part XIII. MACHINE LANGUAGE ASSEMBLER (METASYMBOL)
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-ON-LINE METASYMBOL OPERATIONS

The Meta-Symbol assembler is invoked by the UTS terminal user with the com-

.
Rl

mand

IMETA sp [ sp, ..., sp] ON [rom] [, list]

As explained in the document on the terminal executive language, sp represents

'a source program, and rom and list designate the destination of binary and listing

output. Output specifications may be dispensed with if they have been pre-set with

LIST ON or OUTPUT ON executive commands.

The sp list is entirely composed of file identifiers (fid) or the user terminal name,

ME; rom must be a file identifier. If unspecified, the binary output will be placed .

- in a scratch file which the user may later reference with the symbol $.

List may represent the user's terminal (ME), a disc file (fid), or the line printer
(LP). However, should the listing output be directed to a file or line printer any

errors encountered in the assembly will be displayed also on the user's terminal.

For example:

41 META ALPEA ON BIN,ME

Assembles the source program from file ALPHA, putting binary in file BIN, and
producing a listing on the terminal.

! META- ALPHA, BETA, GA’MMA ON BIN, LP
Assembles the source programs contained in the files indicated, putting binary in

file BIN, producing listings on the line printer. -
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.. The executive command META effectively replaces the following control cards

¢ needed to perform the equivalent operations thrc;ugh batch processing:

! JOB - etc. . .
I ASSIGN M:SI - etc. -
! ASSIGN M:LO - etc.

! ASSIGN M:BO - etc.

! METASYM SI, LO, BO

Meta~Symbol has a number of optional assembly features which are not easily
specified on the META executive command. _ Therefore, immediately after it is
in control, the assembler will prompt the user for specialized options, in the."

following manner:

! META ALPHA ON ,ME (Aésemble AL PHA, binary on file $,
: ‘ listing on terminal.) "

WITH:

A Typically, the casual user would terminate this request with a carriage return
(or new-line), and the assembly would take place. Alternatively, any or all of
the options described under OPTIONS can be specified, and when the carriage

return terminates the option request, they will be performed during the assembly.

INPUTS TO METASYMBOL

' Each file mentioned in the input list will typically contain one source program,
created and maintained through use of the EDIT subsystem. If more than one
file is mentioned, the assembler will proceed through them in order from left

to right, performing the assemblies with the options indicated by the user.

Should an input file contain more than one source program (more than one END

directive), all will be assembled. However, a file need not contain an END
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directive since the Monitor automatically changes from file to file. It may con-
tain only a piece of code which has been selected for assembly into a larger pro-.

gram.

For example:
! META ALPHA, BETA, ME ON BIN
= END START : : . ,
2 -ESC F (the terminal end-of-file code)
Files ALPHA and BETA may not have contained an END directive. The user has

chosen to assemble them together, supplying the necessary END directive directly -

from 1_:he termainal.

When input is from a keyed EDIT file, a deéimalized representation of the se-
quence number for each record will be placed in the assembly listing in the position

normally held by col. 73-80 6f an input card.

L )

It is possible, in addition, -to make use of Meta~-Symbol's internal editor in con-
junction with compressed source files while running on-line. The editor and
source compression fac_ility are oriented toward card image batch processing
needs, but could be uéeful where Backup files must be kept on cards -- or where
work must be done in strictly BPM compatible fashion. These features of Met‘a-

Symbol are described in the reference manual (90 09 52), chapter 12.

If a program .in compressed format exists on RAD_, either as the oﬁtput of the
asserhbler or as the result of a FMGE operation, the user can assemble it with
.on-line Meta-Synﬁbol simﬁly by mentioning it as Vinput. For example, if the
name of such a file were CI-FILE, thenlit can be assembled with the following

command:

i META CI-FILE ON BO-FILE, LP
WITH: Cr
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Meta-Symbol distinguishes between the keyed source fqrmat of the EDIT files
and the sequential binary format of compressed files.” Files of both types can

-

be given as input to the assembler in the same input command.

-

The on-line user can maintain a file of édit records which can be provided as
input to the assemblei' to modify a corhpressed file. For example:
! BUILD UPDATE-FILE
1.000 +4,6
2.000 _ BANZ EXIT Mefa-Symbol edit

> commands
3.000 + 10, 10

4,000 + END

5,000 Cr

!

% END
! META UPDATE-FILE, CI-FILE ON BIN, ME

WITH: Cr

The assembler, in pfocessing UPDATE-FILE, will recognize the editing notation
and will apply the update records to the next file in the list, which must be in

compressed forrat.

4
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The complete set of options available in the batch version of ‘Meta~Symbol is

.

described in Chapter 12 of the reference manual (90 09 52)._ The executive com-~

mand for calling the assembler covers options concerned with source or com-

pressed input and listing and binary output. The following options may also be

given the assembler when it prompts for them. Should more be given, only the

standard listing and binary will be producedv.,

Option ‘

AC (acys «vvs ’acn)

CN

CO

LU

This option is used when the assembler must
access system files which are not logged
under the system account (:8YS). The ac are
the alternate accounts. '

This option requests‘ that a symbolic cross-
reference listing be included with the assembly
listing. When this option is given, the assemblex

‘'will access the user terminal for the concordance

control records which indicate special con-
cordance options. The assembler will prompt
with the character '>", and the user may res-
pond with the control record. For example:

! META SOURCE ON BO, LP

WITH: CN
>, SS X1,X2 (suppress X1 and X2)
>.1I0 CAL3 (include op-code CAL3)

>. END (terminate concordance control

This option causes the assembler to produce

a compressed version of the input program on
the file specified in the M:CO -DCB. This DCB |
must have been previously assigned with a SET
Command. '

This option requests that the assembler include
a listing of Meta-Symbol update records with
the listing of the program.
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This option requests that no assembly sum-
maries be included with the listing.

- This option causes the assembler to produce

symbolic debugging object code for use with
the DELTA debugging program. This object
code is included with the standard binary out-
put ROM. '

This option causes the assembler to create a
source output file corresponding to the input
program. The input program may be EDIT -
source, cokmpressed, or compressed with up-
dates. The M:SO DCB must have been previousl
assigned. .

When the assémbler is creating source output
during an on-line assembly, the file will be
written in the keyed, short-record format used
by the editor. The new source file will be re-

. sequenced according to the line numbers of the

assembly listing produced. For example, line
number 5 in the listing will correspond to the

record with sequence number 5.000.

This feature will allow the user to copy and re-
sequence a source file, obtain the listing and
binary (and perhaps even a compressed version
for external backup), in one operation with the
assembler. For example:

-

! SET M:SO DC, SOURCEOUT
! SET M:CO CP

META SOURCE ON BIN, LP
WITH: SO, CO, CN, SD

>. END

T



Ruds_~ DRAWING NO. 702489
SHEET 2& O 2/\

Vil DESIGN AND IMPLEMENTATION CONSIDERATIONS

Many systems like UTS have been designed so that most of the major
operations must be carried out within sub-systems; only minor ones and some
limited file management and message processing being 'a‘llvowed a2t the executive
level. .

A, Organizational Questions

The precise responsibilities of the sub-systems and their hier-

archical relationships depend strongly on the programming languages and
facilities offered by the system. There are two general approaches:
1. Delineate sub-sysiems functionally, on the basis of the more

common programming activities: editing, compiling, assembling, linking, de-
bugging, file-managing, interactive calculating.

2. Delineate them 'linguistically', on the basis of the programming
languages to be provided: FORTRAN, XSYMBOL, BASIC{: ...; provide within each

sub-system the facilities for carrying out the activities associated with the pro-

gramming language the sub-system handles.

" A common attack on the problem consists of: a) constructing the system on a
functional basis; b) making the sub-systems explicitly available to the user;

- c) designing things so that sub-systems can call on the services of other sub-

- systems. Such systems can be linguistically colored by building the language-
specific sub-systems so that they make use of the functional ones. Unicriunately,
the architecture of current computers is a bit antithetical to such sysiem designs
in terms of ”productioh“ efficiency; the systems turn out to be conceptually simple.
and amenable to growth, but at a serious cost in terms of space and time. An
initial design of UTS attempted to strike a compromise by basing itself around what
might be called a 'portmanteau' sub-system: a shared sub-system or editiag,
simple file-management, compilation, controlled execution and debugging; one that
would be used by all the linguistic sub-systems. Essentially, this sub-system
would have been EDIT with sufficient advantages to allow it to become: 2; the "
BASIC .s_ub-sy'stem; b) a sub-system for FORTRAN programming (a-la TZIL) and
debugging (a?la FDP); c) ditto for assembly-langﬁage programming; d) the ZDIT

sub-system.
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The idea was attractive on many grounds, but it raised problems of imple-
mentation (particularly in the areas of storé.ge‘management) that could not

be resolved in the time allotted. It was therefore discarded by the invoca-

tion of Rubric 3 (see Part I, Introduction). An alternative to a single,‘ port-
mafxteau sub-system lies in making separate versions of it, each appropriate

for activities associated with a different programming language. This system
would still be colored linguistically, in that the casual programmer would

simply announce his programmaing language to UTS and then have at his disposal

- .the facilities appropriate to that language. This alternative is not ruled out by
the proposed design, since all major operations will, in fact; be carried out by
sub-systems or by sub-processors that behave like sub-systems (see Section C.
below). Indeed, the array of facilities provided at the executive level for common-
place FORTRAN and assembly-language programming (ASSEMBLE, COMPILE,
LINK, and so on) can be viewed as being -incorporated within a hidden sub-system

for FORTRAN and assembly-language programming,

B. Sub-System Prompting

“Sub-systems designed from scratch for on-line use generally have.
;'easonable rules for interfacing with their usérs. They usually do so on a
""{ransaction!' or '"command-response' basis: the user issues a directive, and the
system does what has to be done, responds appropriately and then waits for the
next directive. Interfacing traditional batch facilities -- and processors designed
fo.r batch operations -- with on-line users turns out to be a drag. Almost every-
thing is wrong and hardly anything fits. In batch operations things run either to
abortion or to normal termination, so that batch ""commands!' must be preceded
or accompanied by a cloud of pre-planned speciﬁ'cationsz' to process in this mode
or that; to save or not to save; to give up or not to-give up, .and in what cases; to -
list or not to list, and where; to list all or part; and so on. Although much of this
can be avoided by assuming some reasonable speciﬁcations‘:}n.ﬁﬂefault of any, pro-
visions must be around for the on-line user to specify and Arespe.cify 235 required.

Two tacks can be taken.
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1. Specifications can be made on a ''transaction' basis.
The user states his specifications and choices at any stage of the game. If
anything' vital is found to be missing during subsequent execution of a command,
the system notifies the user so that he may take corrective actions or any .
other actions. This is really the essential difference between on-line and
-batch operations: the batcher must pre-plan everything, since he won't be
around to take corrective actions or change things; the on-liner need not plan
~anything, since he can usually recover quickly and at little cost, and can even
abort operations that are really messed-up but ﬁvhich would go to comipletion

. in batch.

2. Specifications can be made on a ”promp‘ting'.‘ basis. Before
any major operation is started, the system notifies the user that specifications
must be given, and then waits for the user to give them (and nothing else).
Once given, the process is started and carried out as in baich (to within inter-

ruptions): it either aborts or runs to termination.

In dddition to being é real mess to implement properly (with a1l the chit-chat

and counseling that may be required), prompting does not allow a user to change
his mind or respecify in the middle of an Voperation to take care of the unexpected.
Accordingly, neither TEL nor any of its sub—systeﬁs do any prompting except
during the log-on proéedure and in a few other isolated cases, where prompting
takes the form of an error message (as a reminder.-to take corrective action)

. or of a request for a negative oxr affirmative answer to a question.

C. Sub-System Design

To the casual user, it appears that the major operations associated
with FORTRAN and assembly-language programming aré being carried out
directly by TEL. Actually, all operations are being carried out, under the rug,
by sub-system"s. 'I‘hié activity may be clear .for linking and editing, where the
TEL and sub-system commands overtly overlap; it is covert in the case of
assem'blie's and compilations,A operations that are carried oul by processzors

that are built as sub-systems. The only difference between these and other
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sub-systems is that, in the initial version of UTS, the former never inter-
act directly with the user. However, they and most other sub-systems of
UTS will be designed so that they recognize two different modes of invoka~
tions: one as a sub-system, the other as a sub-processor (usually called
" by TEL). In the former case, the sub-systems must identify themselves .
to the user before turning control over to him. In the second case, the
sub-systems simply go to work on the TEL command. Several cases
arise during processing. \

1. .The command is garbled or in some fnanner invalid, or
an error -- from which the sub-system allows the user to recover -- occurs
while carrying out the command. |

2. The command is carried out to completibn, although minor
error messages may have been spit out by the sub-sys‘tém during processing.

3. A disastrous error, from which there is no recovery, occurs
while .carrying out the command.

4. The user interrupts processing by depressing the BREAK
kéy‘. The actions taken by the sub-system depend on how it was invoked.
The respénses in each of the four cases follow. |

la) If called as a sub-system, the error is reported and control
returned to the user. |

| 1b) | Otherwise, the sub-system rep_orfs the ez;ror, changes its

~ invocation 4status, and then identifies itself to the user before returning con-
trol to him. This behavior may be changed to that of 3a below in some exceptional

cases; e.g., if EDIT, say, is used to carry out COPY and DELETE cormmands.

i

2a) If called as a sub-system, control is returned to the usex
after "DONE' has been:fyped.
2b) - Otherwise, control is returned to TEL accompanied by a

report of "success'',



- ~with the monitor (UTM); d) COC handler for communicating with i“ei'r.xoteﬁcohsoles;"

DRAWING NO,

702489 |
SHEET 42 OF L2

3a) Whether called as a sub-system or as a sub-processor, the.
" error is reported, things are cleaned-up, and control is returned to TEL

accompanied by a report of Nfailure'.

4a) If called as a sub-system, the sub-system will wait for a
~convenient stopping point, and then type "REVOKED BY INTERRUPT" or some
other appropriate message before returning control to the user.

4b) Otherwise, the sub-system preserves context, and returns to

TEL,. reporting "interrupted".

D. TEL's Implementation

Much of TEL's work as a processor, is carried out by sub-systems
and sub-processors -~ all shared; little is permanently resident. Included among
TEL's pr‘ocessors are: |

' a) an ON sub-system (and UTM state) that is invoked at session
initiation to handle the lo®§-on dialogue;

b) an OFF sub-system (and UTM state) that is inwdked when the
user turns off (or re-identifies himself) to clea‘n.things up and print accounting
information; |

c) an ASSIGN processor to handle ASSIGN commands;

d) a RUN processdr‘ to supervise the business of linking,

- loading and initiating execution;

e) | an EXEC processor for determining the form of commands,

for controlling the execution of commands, for coordinating the uses of sub-

systems and sub-processors, and for fielding returns from them.

The organization and residencies of TEL's sub-components will be covered in
its implementation specifications. Topics and sub-processors critical to TEL
"and all of UTS, that will be covered in separate documents are: a) virtual memory

‘layouts and storage management; b) users' general context areas; c) interfaces

e) sub-system conventions. The design of TEL's executive and control processor
and its interfaces with sub~systems proceeds in tandem with the first three topics,”

. both depending on them and influenc_ing them. .



