























































































































































































































































































































Select
Stacker One

Read and 1,2,3, The number of cards to be read is

Trip Fill 4,5 specified by positions 17-00 of woxrd 5.
Bits 33-18 of word 3 are set to the
correct word count according to the
translation mode last set; i.e., the
number of words per card for the current
translation mode is multiplied by the
numpber of cards to be read. The number
of cards to be read is specified in
bits 17-00 of word 5.

Read and 1,2,3, This function is the same as Read and

Trip Fill 4,2,6 Trip Fill with the following exception.

with Sen- When the first computer word of data

tinel Check from a card being read is identical
to the identifier in word 6, reading
is discontinued. A "logical inter-
lock" is set for the referenced card
reader if the sentinel is detected.

Condition for| 1,2 For succeeding cards, the card con-

Fieldata trol unit is conditioned to receive

Output Fieldata output for translation to
card code.

Condition for}] 1,2 For succeeding cards, the card con-

Column Binary trol unit is conditioned to receive

Output binary output to punch "by columns".

Condition for}{ 1,2 For succeeding cards, the card con-

Row Binary trol unit is conditioned to receive

Output binary output to punch "by row".

Punch 80- 1,2,3, Bits 33-18 of word 3 are set to the

Column Cards, | 4,3 correct word count by multiplying

Select the number of cards requested by the

Stacker Zero number of words per card that will be
transferred according to the transla-
tion mode last set. Bits 33-18 of
word 4 are used for temporary storages
by EXEC. The number of cards to be
punched is specified in bit positions
17-00 of word 5.

Punch 80- | 1,2,3, Same as above with the following ex-

Column Cards, | 4,5 ception. Cards successfully punched

as well as cards having verification
errors will be sent to stacker one.

UP 2577 Rev, 1
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HIGH-SPEED PRINTER FUNCTIONS

Print on
High-Speed
Frinter

Groups of 22 computer words or less
(containing Fieldata coded characters)
starting at the address specified in
positions 17-00 of word 3 are trans-
ferred to the High-Speed Printer until
the number of lines printed is equal
to the count specified in positions
17-00 of word 5. For this request,

the number in positions 33-18 of word
3 is ignored. If a Fieldata stop

code (octal 77) is used, only the words
preceding and including the word con-
taining the stop code will be trans-
ferred to the High-Speed Printer. Data
transfer for the next line of print
will begin following the word contain-
ing the stop code. Before each line

is printed, the paper in the printer

is spaced from zero to 63 spaces, as
specified in positions 23-18 of word 2.
The BUFFER STATUS WORD will contain an
address one greater than the address
from which the last data was transfer-
red to the High-Speed Printer.

Print on
High-Speed
Printer in
Variable
Format

This function is the same as Print

on High-Speed Printer with the follow-
ing exceptions. The line spacing (in
octal) for each line to be printed is
contained in the least significant
character position of the line last
printed. The buffer for the first
line of print must contain an extra
word (the first word) which contains
the line spacing for that line. If
stop codes are used, the line spacing
must be in the same word as the stop
code.

PUNCHED

PAPER TAPE FUNCTIONS

Read Paper

Tape Forward

1,2,3,4

Characters (frames) are read from

paper tape in the forward direction

and transferred to computer core memory
as specified by word 3.

102
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Read Paper
Tape Backward

1,2,3,4

Same as above except tape movement is

in the backward direction. Due to hard-
ware design, it is not recommended to
attempt to read more than 120 frames in
the backward direction (tape must be

manually wound).

Interlock

Punch Paper 1,2,3,4 Characters (frames) are punched in
Tape paper tape from the contents of com-
puter core memory as specified by
word 3.
REQUEST CONTROL FUNCTIONS
Remove 1,2 Upon receipt of this request, EXEC
Logical clears the logical interlock indicator

associated with the specified nondrum
unit and terminates any request for
the unit which may still be in the re-
quest list. Requests for RLI are al-
ways serviced immediately; therefore,
no "wait-for-completion" sequence is
necessary. The RLI function should

be used whenever a completion status
code indicates that logical interlock
is set. At the time logical interlock
is set for a unit, a search is made
through the request list for the chan-
nel to which the unit is assigned for
the purpose of terminating all requests
for the subject unit. The request for
the unit for which logical interlock
is set is given a status code of Ol.
When a remove logical interlock func-
tion is received, a second search is
made of the request list for requests
listed between the time the interlock
is set and removed; the status of
these requests are set to Ol. Requests
for RLI on drum channels or for units
not in a logically interlocked condi-
tion are treated as legal "do-nothing"
operations.

UP 2577 Rev, 1
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Terminate
Outstanding
Requests

1,2

Request identified by word 1 and/or 2
are cleared from the requests list and
terminated with a status code of 16
octal. If there is a reguest in pro-
gress, it is terminated after the cur-
rent block, line, card, or group of
words is transferred. A status code
of 17 octal is used for in-progress
requests terminated before the speci-
fied count has been fulfilled. As in
the case of RLI, the TERM request is
serviced immediately and is normally
completed with a status code of 00.
Peripheral units other than drums are
identified as in other requests; i.e.,
by a channel number and single master
bit unit designator in word 2. For
drum channels, each request is term-
inated where the initial drum address,
X, meets the condition L<X<H where L
is the number in positions 22-00 of
word 1 of the "terminate" request and
H is given by positions 22-00 of word
2.

EXEC terminates outstanding requests
for job programs which are closed

out. To be terminated by any Jjob pro-
gram, a request must have been origi-
nally submitted by that program. The
terminate request neither sets nor
clears the logical interlock describ-
ed above.

104

UP 2577 Rev. 1




EXEC I/0 Function List

Function EXEC Mnemonic EXEC Octal
UNISERVO IIA TAPE WNIT (variable block mode)
Read Tape Forward RTF 42
Read Tape Backward RTB 62
Search Tape Forward SRTF 46
Search Tape Backward ‘ SRTB 66
Read Tape Forward with Sentinel Check RTFS 43
Read Tape Backward with Sentinel Check RTBS 63
Move Tape Forward MTF 41
Move Tape Backward MTB 61
Rewind Tape REW 20
Rewind with Interlock REWL 21
Write Tape at 12.5 kc WTL 01
Write Tape at 25. kc WTH 02
UNISERVO IIA TAPE UNIT (fixed block mode)
Read Tape Forward FRTF 52
Read Tape Backward FRTB 72
Search Tape Forward FSTF 56
- Search Tape Backward FSTB 76
Read Forward with Sentinel Check FRFS 53
Read Backward with Sentinel Check FRBS 73
Move Tape Forward FMTF 51
Move Tespe Backward FMTB 71
Write Tape at Low Density FWTL 03
Write Tape at High Density FWTH 04
Rewind Tape REW 20
Rewind Tape with Interlock REWL 21
UNISERVO IIIA TAPE UNIT
Read Forward RTF 42
Read Backward RTB 62
Search Forward SRTF 46
Search Backward SRTB 66
Read Forward with Sentinel Check RTES 43
Read Backward with Sentinel Check RTBS 63
Move Forward MTF 41
Move Backward MIB 6l
Rewind REW 20
Rewind with Interlock REWL 21
Write Tape WTH 02
Masked Search Forward MSF 47
Masked Search Backward MSB 67
Contingency Write CwW 03
Write End-of<File WEFH 04
UP 2577 Rev. 1 105




EXEC I/0 Function List (cont.)

Function EXEC Mnemonic EXEC Octal‘}
UNISERVO IIIC TAPE UNIT
Write Binary at High Density WRH 02
Write Binary at Low Density WBL 01
Write BCD at High Density WDH 06
Write BCD at Low Density WDL 05
Write End-of-File at High Density WEFH 04
Write End-of-File at Low Density WEFL 03
Read Binary at High Density RBH 49
Read Binary at Low Density RBL 37
Read BCD at High Density RDH 592
Read BCD at Low Density RDL 47
Read Binary High with Sentinel Check RBHS 43
Read Binary Low with Sentinel Check RBLS 40
Read BCD High with Sentinel Check RDHS 53
Read BCD Low with Sentinel Check RDLS 50
Search Binary at High Density SRBH 46
Search Binary at Low Density SRBL 44
Search BCD at High Density SRDH 56
Search BCD at Low Density SRDL 54
Backspace Block BSB 61
Backspace File BSF 64
Rewind REW 20
Rewind with Interlock REWL 21
Skip While Erasing SKIP 10 ‘
Magnetic Drum
Read Drum RD 42
Block Read Drum BRD 52
Search Drum SD 45
Block Search Drum BSD 55
Search Read Drum SRD 46
Block Search Read Drum BSRD 56
Chain Block Read Drum CBRD 62
Write Drum WD 02
Punched Card
Condition Fieldata Input CFDI 62
Condition Column Binary Input CCBI 63
Condition Row Binary Input CRBI 64
Read Card RC 41
Read Card Trip Fill RCTF 42
Read Card Trip Fill with Sentinel Check | RCTS 44
Condition Fieldata Output CFDO 04
Condition Column Binary Output CCBO 05
Condition Row Binary Output CRBO 06
Punth Card Stacker ¢ PCSJ 02
Punch Card Stacker 1 PCS1 03 ‘
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EXEC I/0 Function List (cont.)

UP 2577 Rev, 1

Function EXEC Mnemonic EXEC Octal
High-Speed Printer

Print HSP PHSP 02

Print HSP Variable Format PHSV 03
Paper Tape

Read Paper Tape Forward RPT 42

Read Paper Tape Backward RPB 62

Punch Paper Tape PPT 02
Control

Remove Logical Interlock RLI 07

Terminate TERM 23
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I/0 ERRORS AND RECOVERY

Unusual I/O Interrupt conditions which the operator should
know about are communicated on the typewriter in the form
of I/0 error typeouts. I/O error messages are in the format:

I/0 ERR *mm* -Ccc-Uuu-Du-Aaaaaaaaa-Fff-Ffff-Gff-Xii-Txxyyzz-b

b=N7g6@24
N726@54
N@@4445

All fields which could appear are shown above: wusually only

3 or 4 fields are present in an I/0 error typeout. If the
message originates from the I/0 Error Logging, ERR is replaced
with LOG (see Section 5 below).

mm - messagenumber indicative of the conditions of the

error (see Table 7)

Ccc - channel (decimal)

Fff - most recent external function transferred (Ffff for
UNISERVO IIIC)

Gff - nonsense interrupt (message #15) type code (Gfff
for IIIC)

Xii - interrupt code

ii = @1 input monitor
ii = @2 output monitor
ii = @3 function monitor

all other = except interrupt code

Txxyyzz - error count for the tape which has just rewound on
the channel and unit shown.

xx = 7% EI counts - IIA, IIIA

yy = 6@ EI counts - IIA, IIIA

yy = 44 (READ) EI - IIIC

zz = 24 EI counts (IIA)

zz = 54 EI counts (IIIA) - write only
zz = 44 EI counts (IIIC) - write only

N7@6@24-11IA The interrupt codes shown in the message have

N7@6@54-11IA - reached the limit for the tape UNIT shown.
N@@4445-11IC - sage format is for the read error count, and

the 45 is for the write error count.
Uuu - unit number (decimal) '
Du - drum unit number
Aaaaaaaaa - drum address (octal)

1. Special I/0 Error Message
Message number 40 is a special message sent to the operator
if no interrupt has been returnsd for the function shown on
the channel and unit shown.
Each function sent out by EXEC has a unique time associated

with it. This time is long enough to allow normal comple-
tion to take place.
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he message is preceded by an arrow { A) to bring
operator's immediate attention.

(@]
i._ﬂ
t+
(j'-
&
@

The following action should be taken:

1Y ~A211 Ain+a

i; Caii @ maintTenancé man

2) after the status of the channel is checked, the channel
must be clearad

3) respond to the message with A, B, D, or E for all except

drum channels. For drum use only an A or D response.

NOTE: The function may have been performed so that a response
of A (try again? would result in the function being
performed twice without the program being aware
of this fact. This is particularly hazardous where

physical movement of the I/O equipment is involved
such as a write on tape in which case two identical

blocks would be written.

It is not necessary to send an interrupt back to EXEC as the
message response will simulate one.

No function will be initiated on the channel until the message
is answered.

If the interrupt comes back after message 40 has been sent, it
will be treated as a nonsense interrupt (message 15).

2. 1/0 Error Typeouts Requiring a Reply
Usually, a typeout requiring a reply is an indication that some
sort of operator intervention is needed. The suggested actions

below are grouped by type of equipment and message number. See
Table 7.
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TABLE 7.. ABBREVIATED EXPLANATION OF EXECUTIVE I/O MESSAGES

2. Variable Characters
Ccc = channel

Errors Producing Message Legal
Message Response
MT-60,70,20,54(II1IA),44(IIIC); Card-70 I/0 ERR*¥01*-Ccc-Uuu-Fff-Xii None
MT-243;UDIsHSP-UDIs MI-lost position I/0 ERR¥02%-Ccc-Uuu-Fff-Xii None
DRUM-06 1/0 ERR*03*%-Ccc-Aaaaaaaaa-Fff-Xii None
DRUM-07,64 I1/0 ERR*04%-Ccc~-Aaaaaaaaa-Fff-Xii None
DRUM-20,60,70 I/0 ERR*05%-Ccc-Du-Fff-Xii None
MT-20,30,50,34(IIIC) I/0 LOG¥06%-Ccc-Uuu-Xii None
DRUM-60-70 1/0 LOG*¥Q7%-Ccc-Du-Xii None
DRUM-06,07,64 (Parity) I1/0 LOG*10%*-Ccc-Aaaaaaaaa None
CHANNEL-20,30,50 I/0 LOG¥11%*-Ccc-Xii None
MT(REWIND)IIA I/0 LOG¥12%-Ccc-Uuu-Txxyyzz-N7g6824 None
MT(REWIND)IIIC I1/0 LOG*l3*—Ccc-Uuu—TyyZZ-Nﬁﬂ4445v None
MT(REWIND)IIIA I/0 LOG*14%-Ccc-Uuu-Txxyyzz-N706054 None
NSI I/0 ERR¥15%-Ccc-Gff-Xii None
MT-50,54,74,34(I1IC),UDI;CARD-50,74,UDI,20 I/0 ERR*20%-Ccc-Uuu-Fff-Xii A,B,D,E,C
HSP-50-54,74,UDI+ MI54 (IIIA) I/0 ERR*21%-Ccc-Uuu-Fff-Xii A,B,D
DRUM-14,50,54,UDI I/0 ERR¥22%-Ccc-Du-Fff-Xii A,D,F*
CARD54(PUNCH)303MT-30 I/0 ERR¥23%-Ccc-Uuu-Fff-Xii B,D
CARD-54 (READ) I/0 ERR¥24%-Ccc-Uuu-Fff-Xii A,B8,C,D
DRUM-30 I/0 ERR*25%-Ccc-Du-Fff-Xii D,G
(CARDS-60 (inappropriate function) I1/0 ERR*26%-Ccc-Uuu-Fff-Xii A,D
PT-ANY INTERRUPT I/0 ERR*¥30%-Ccc-Uuu-Xii B,D,E
DRUM-ADDR . TABLE OVERFLOW WARNING I/0 ERR*31%-Ccc None
MT-EIS@-IIIC, EI6@-IIIA,LATE OUTPUT ACKN. I/0 ERR*32%-Ccc-Uuu-Fff A,D
T,CARDS,PT,HSP,(no interrupt returned) AI/O ERR*4@*-Ccc-Uuu-Fff A,B,D,E
RUM(no interrupts returned MI/0 ERR*4@*-Ccc-Du-Fff A,B,D,E
Key 1. Capitals in Message are Fixed Characters . Response

A-try again
B-bad position
C-cards=-position good,
unrecoverable
error (or overpunch)
D-equipment down
E~end of cards,tape,etc.

*¥F-Illegal address-Program Fault

Fff - Function (if IIIC Channel-Ffff)
Xii - external interrupt
Uuu - Unit
Du - drum unit
Aaaaaaaaa - drum address
Txxyyzz =~ See explanation-this page
Gff - Nonsense interrupt type code

3. Definitions

(unexpected for
UDI - undefined interrupt given function

NSI - nonsenses interrupt (no funct. issued)

Note 1. N variable in Message 14 may not be
present.
(See complete writeup)

G-good position,unrecoverable
T Field Explanation
xx=7@ EI Counts -IIA, IIIA
yy-64 EI Counts -IIA, IIIA
-44 EI Counts -IIIC (Read Onl
zz-24 EI Counts -IIA
-54 EI Counts -IIIA (Write On
-44 EI Counts -IIIC (Write On

Note 2. Illegal Response will produce Message again preceded by two ?'s

error

y)

lyg
ly

*If illegal unit is shown it is program fault but, if legal unit it is machine trouble.



a. Magnetic Tape Channel

*20* - Usually caused by interlock fault (EI 74). If the
interlock can be corrected, reply A. Consult pro-
grammer instructions if the tfault is due to trying
to write on a reel having a master tape ring, or
to operate on a unit that has been rewound with
interlock. If programmer instructions do not cover
these cases, reply E. Also use E if power drops
due to the end of tape switch being activated, after
restoring power and 1ﬂ1t1atlng a manual rewind. B
should be used if it is suspected that power dropped
in the middle of a tape operatlon (except for end of
tape). If there is no known reason for the error
interrupt, try A several times before resorting to D.

*23% - B should be used the first one or two times this
interrupt occurs, then D.

*¥26% - Typed out when an abnormally long time is requirsd to
clear function mode when transferring an output func-
tion. Try A several times before using D.

b. High-Speed Printer Channel

*21% - Correct interlock fault if possible and use response
A. When reloading paper, the first new page should be
pos;tloned similarly to the page on which printing
halted, if the printer ran out of paper in the middle
of a run. If the printer was halted because of torn
paper, reload paper and uss B.

*26% - Attempt to recover, using A.
c. Drum Channel
*22% - If the external interrupt is 54 and the unit number
typed out represents a drum unit present in the in-
stallation, try again. If the unit mentioned in the
typeout does not exist, use F to inform the program
about an illegal read.
*25% - Reply G.
*¥27% - Try again several times.
d. Card Channel
*D0%
*23% - From the external interrupt code and the indicator
lights on the reader, punch, and control units, deter-
*24% mine whether the error Is a misfsed, jam, verification

error, etc. and follow the 115bructlon described under
Special I/0 Procedures.
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On only two occasions is it proper
to clear a card channel by the Channel Clear button.
(a) Before the Initial Load of the Executive is
accomplisheds; and
(b) During the process of rewriting the card con-
trol unit translation memory.

e. Paper Tape Channel

*3@* - If the equipment is down, use response D. If the
reader or punch was halted because it had detescted
the end of tape, clear the tape fault light on the
control unit operators panel and use E. If the
cause of the error was other than those listed
above, clear the fault from the control unit and
respond with B.

Special I/0 Procedures

TO RUN IN THE CARD READER - Turn power on. Load Cards. Depress
the READ INTERLOCK switch on the control unit front panel,
whether it is 1lit or not, to clear the read memory. Depress

RUN on the card reader.

At installations where the convention prevails that (1) all
programs use one of the conditioning instructions before read-
ing a deck, and (2) all programs use a Read With Sentinel Check
to recognize and stop at an "end-of-deck" sentinel, then the
following procedure is convenient: at the end of each deck
three blank cards are placed after the sentinel card. At the
conclusion of the read there will be three blank card images
in the card control unit memory and the read interlock will
not be set. When the same or a different program communicates
to the operator that a new deck should be loaded, 1t is only
necessary to place the cards in the input hopper and respond

Y to the communication; the READ INTLK or RUN buttons need not
be depressed. The card images in the card control unit memory
are cleared out when the conditioning request is executed.

TO UNLOAD CARD READER - Simply unload and repack cards. If
the runin procedure described above is followed, no "run-out"
is necessary. Respond Y to the unload or change typeout.

TO TEMPORARILY INTERRUPT READING - Depress STOP on the card
reader. Depress RUN to start up again. In concurrent reading
and punching, punching will also be temporarily interrupted.

READER MISFEED RECOVERY - If there are no more cards, reply E
to inform the program of that fact. Otherwise dress up the
cards in the input hopper if necessary. Depress RESUME (this
will extinguish the READ INTL indicator). Reply A to the EXEC
typeout announcing the misfeed.
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READ VERIFICATION ERROR - Remove cards from the error hopper,
replace them at the bottom of the input hopper. Depress READ
CHECK on the control unit front panel. Reply A to the EXEC
typeout announcing the verification error. If the read error
persists after three successive tries, use the following pro-
cedure to inform the program that the card cannot be read:
place the card which is at the bottom of the error hopper, on
top of the output stack. Place the other two cards on the
bottom of the input hopper. Depress the READ CHECK indicator
switch. Reply C to the EXEC typeout announcing the unrecover-
able read-check error.

TO RUN IN THE PUNCH - Turn power on. Load blank cards in the
input hooper. Depress the PUNCH INTLK indicator switch on the
control unit front panel. Depress RUN on the punch unit. The
first card will be positioned in the punch station.

TO RUN OUT THE PUNCH - Remove remaining cards from the input
hopper. Depress the END OF FILE switch so that the indicator
lights up. Depress RESUME on the punch unit as many times as
required to clear the punch. If the PUNCH CHECK indicator
lights, attach a note to the punch deck indicating that one or
more of the last three cards has a punch check error. After
the punch is cleared, release the END OF FILE indicator switch.

Note: For a set of runs which closely follow each other, if it
is known that a four-card run-out is performed under
program control, the manual run-in and run-out may be

TO TEMPORARILY INTERRUPT PUNCHING - Depress STOP on the card
punch. Depress RUN to start up again. In concurrent reading
and punching, reading will also be temporarily interrupted.

PUNCH MISFEED RECOVERY - Dress up cards in input hopper if -
necessary. Depress RESUME. Reply A to the typeout announcing
the misfeed.

CHIP BOX FULL-PUNCH - Remove, empty, and replace the chip box.
Depress RESUME. Reply A.

PUNCH VERIFICATION ERROR - Reply D to inform the program that
the card punch is down. Call maintenance.

CARD JAMS - READER AND PUNCH - If possible, remove the cards
which caused the jam, depress the READ INTLK or PUNCH IN.LK
indicator switch, reset the JAM indicator (if jam in m in card
reader) and reply B to the EXEC typeout.

If a maintenance enigneer is required to get the equipment back

into operation, the typeout may be answered with D, without having
the jam cleared, to signify that the-reader or punch is "down".
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BUFFER PARITY FAULT, READER AND PUNCH - Respond D (equipment
down) to typeouts concerning reader and/or punch. The con-
trol unit memory must be rewritten before programs may again
use card equipment.

OTHER ERRORS, READER AND PUNCH - If the error is an interlock
dus to a mechanical condition such as output bin full, power
off, punch off, punch open, et., correct the cause of the
interlock, depress RESUME, and reply A. In the case of an
external interrupt code of 5%, 27, or a code that is not de-
fined, type in D (equipment down).

External Interrupt Codes and Messages

Table 7 is an abbreviated explanation of the messages which can
come from EXEC I/0 because of external interrupts. Messages
are of two types: response and no response. For each response
type of message, the abbreviated explanation shows which re-
sponses are lsgal to type back into EXEC. Each response pro-
duces a different status code.

No-response messages are for operator information only and are
fixed as to the status code which will be returned to the work-
ing program.

The external interrupt codes displayed by I/0 error messages
are:

Magnetic Tape

27 - Sequence error; CS
24 - Sequence error (two block read); CU
3@ - Character-count; CS
57 - Illegal function (34 Code on IIIC)
54 - Tape unit select error; Write error (IIIA)
6@ - Parity error; CU
7@ - Character-count; CU
74 - Interlock
44 - Write ervor (IIIC)
Magnetic Drum
@6 - Parity error in overflow address
@7 - Parity error not during continuous read
Write fault
20 - CS sequence error
3@ - CS character-count error
50 - Illegal function
64 - CU sequence error
64 - Parity error during continuous read
7@ - CU character-count error
54 - Illegal address - either program or machine produced

O

|,_;
N
!
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Cards

2@ - CS seguence error

3@ - CS character-count error

57 - Illegal function

54 - Read/punch verification error
78 - Illegal character

74 - Interlock

High Speed Printer

57 - Illegal Function
54 - Unit Select error
74 - Interlock

Paper Tape

@1 - Punch compare error
@2 - End of paper tape or tape motion error

Messages From I/0 Error Logging

Messages numbers 6 through 14 and 31 in table 7 originate from
the I/0 Error Logging routine. These messages are definad as
follows: '

a.

Messages 6, 7, 1l

The count for the unit shown for the interrupt shown has
reached its limit. No further incrementation takes place
until the logging tables are cleared as a result of the
DER message.

Message 10

The parity error count for the drum address shown has
reached a limit of 64. Incrementation will continue until
a count of 2048 is reached.

Message 31

The table for storage of drum addresses at which parity
errors have occurred is in danger of filling. The DER
message should be used.

Message 12, 13, 14

The error count is shown for a tape on a unit just re-

wound. See Section E above for an explanation of the T
and N fields.
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SWITCHING

A,

The Dispatcher

The Dispatcher is a part of the Switching section of
the Executive System. It accomplishes the switching
of control among the various programs operating con-
currently. To accomplish this, two Switch Lists are
maintained to accommodate programs of two general
types: -

1. Switch List 1 controls those programs which can
be assumed to voluntarily release control wben
they cannot continue their internal processling
pending completion of a requested I/0 function.
It is further expected that programs in this
1ist will voluntarily release control at rela-
tively frequent intervals.

2. Switch List 2 controls those programs which can-
not be expected to release control at frequent in-
tervals, Control will be taken away from these
programs when an I/0 interrupt occurs signifying
completion of a requested I/0 function, These pro-
grams may also voluntarily release control, In
either of fthese cases, control will be switched to
the next program in Switch List 1 which is not in
a "wait" condition, i.e., which is not awaiting
completion of an I/0 or Communication request.

If all programs in Switch List 1 are in a "wait"
condition, control will be transferred to the
next program in Switch List 2.

The Dispatcher is referenced by the wvarious sections
of the Executive System to return control in the
normal manner to the program which was operating at
the time the Executive obtained control., These refer-
ences will imply that the Dispatcher restore any film
memory registers utilized by the Executive System to
their condition at the time of interrupt, record the
current clock register setting, and return control

to the address at which the program was interrupted.
A reference of this type is made by the I/0 section
of the Executive when it has received and listed an
I/0 request from an operating program, and when the
Request List is not in an overflow condition (see Sec-
tion VII).
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When an I/0 or communication request is received which
places the Request List in an overflow condition, the
Dispatcher takes control away from the requesting pro-
grame. This means that the Dispatcher must save the
contents of the film memory registers for the program
and flag that program's switch list entry to indicate
that the registers must be restored when the program
is again referenced. The Dispatcher retains control
until sufficient requests have been completed to alle-
viate the overflow condition.

When the I/0 section of EXEC detects an interrupt
indicating the completion of a requested I/0 function,
the Dispatcher is referenced to return control to a
progran in Switech List 1. If the interrupted program
is from Switch List 1, control is returnsd to this pro-
gram in the normal mannsr. If the interrupted program
is from Switch List 2, then control is taken from this
program and switched to a program in List 1. If no
program in List 1 can operate, control is switched to
the next program in List 2. In the latter two cases,
the Dispatcher saves the contents of the film memory
registers for the program from which control is taken
and flags 1ts switch list entry accordingly.

It is intended that Switch List 1 will cycle at a
faster rate than List 2 and that, through a judicious
assignment of programs to List 1 or List 2 according

to their known characteristics, those programs most
likely to keep the I/0 channels busy will be given con-
trol more frequently. When List 1 degenerates to zero,
the result will be straight rotational switching among
the programs in List 2. This switching will be trigger-
ed by I/0 interrupts and by voluntary releases of con-
trol. On the other hand, when List 2 degenerates to
zero, straight rotational switching will occur among
the programs of List 1, with the switching triggered
only by voluntary release of control. It is therefore
apparent that an imprudent assignment of programs to
List 1 can defeat the purpose of concurrent operation
because of the dependence in List 1 on voluntary re-
lease of control.
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B. Program Release of Control

If a program requires the completion of a specific I/0 request
before it can continue operating, the following sequence is
coded to relinquish control to EXEC:

TPO f,packet address, 7, $Tn:
LMJP  $Bl, SWAIT :

Fh
=
v

where the amount of film memory to save as follows:

f =0, save 01 - 34g, 1018 - 1l7g and 130g - 177g.
f =1, save 01 - 348 and 101g - 117g
f = 2, saving film is not required.

n is the type of packet as follows:

= 1, I/0 packet status testing
= 2, communication packet status testing,and
$WAIll is the entrance to the dispatcher for waiting
for a specific request.

The instruction preceding the load modifier and jump instruction
must be a test positive instruction and the h, i, and b des-
ignators must be zero.

Programs which use this release of control sequence are immedi-
ately returned to the active cycle upon completlon of their
specific request. If the interrupt which signifies completion
occurs between the time of the TPO instructien and LMJP instruc-
tion, control will be returnsd immediately to the program.

If a program can operate after the completion of any one of a
number of I/0 requests, the sequence is:

NG ¥, packet address, #, $Tn:
CSJP @, RESUME :
NG f, packet address, #, $Tn:
CSJP ¥, RESUME :
LMJP $B1, IWAIT :
RESUME e :
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where f and n are as defined above, RESUME is the address

to which control is to be returned and $WAIT is the entrance
to the dispatcher for waiting on any of a number of requests.
The second instruction preceding the LMJP instruction must
have an a designator of O, 1, or 2.

Programs which use $WAIT as the release entrance are returned
to the active cycle immediately following the completion of
any of their outstanding requests. If a packet was completed
before a reference was made to $WAIT, control is returned to
the program immediately after the reference to $WAIT.

Programs which attempt to release control to $WAIT or $WAIT1
with no outstanding request existing will be unconditionally
terminated.

The program release termination codes are as follows:
(16)g 1Illegal request (test instruction error)
(l7)8 No outstanding request at time of release

(76)8 Job program has tested an illegal packet before
releasing control to $WAIT1

For program release termination conditions, the appropriate
termination code and return address from Bl are stored in B¢
film image for the terminated program.

The Switch Lists

An entry is maintained in either list 1 or list 2 for each
program sharing the computer memory at any given time. The
program is assigned to one of these lists, upon loading,
according to its characteristics:

1) I/0 limited programs to list 1
2) Compute limited programs to list 2

These characteristics are indicated in the PTY card of the
job request. If the characteristics are not indicated, the
program is automatically assign=d to list 2.

The entries maintained for eacnh program in the switcan list
contain the following information:

1) REENTRY ADDRESS: The address at which the program's opera-
tion was last interrupted and the one to which control is
transferred when the program is again initiated.

2) FILM MEMORY INDICATOR: indicates to the dispatcher whether
or not the contents of film memory must be restored for the
program before it is given control. This indicator is set
at the time of interruption of a program’'s operation, de-
pending on the conditions under which the interruption
occurs.
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3) MEMORY LOCKOUT INDICATOR: specifies the quantity to be
loaded into the memory lockout register before tne program
is given control to insure that all areas will be lockad
against attempted writzs-ins except those areas assigned to
the program currently operating.
WAIT INDICATORS: thess are set by the various sections

of the Executive System to temporarily retire a program
from the switching cycle. All wait indicators associated
with a program entry must be cleared to zero before the
dispatcher will again switch control to the program. Wait
indicators are set for the following reasons:

N
~—

a) In response to a type-in request to temporarlly halt
the execution of a program. (This indicator is cleared
when a type-in is received requesting that program
execution resume.)

b) As a result of a program vo]untar*ly releasing control
to $WAIT1. (The indicator is cleared upon completion
of a specified I/0O or communications request.)

c) As a result of a program voluntarily releasing control
to $WAIT. (The indicator is cleared upon completion
of any I/0 or communications request.

d) As a result of a RUSH job request. (The indicator is
cleared after the RUSH job is completed and the program
is returned to core memory.)

5) OUTSTANDING REQUEST COUNT: indicates the number of input/
output and communications requests remaining to be processed.

6) JOB REQUEST ID: the Fieldata identification of the specifiad
programs.

7) ESTIMATED RUN TIME: the estimated program run time in
minutes. The operator is notified when this time is exceed-
ed by the program.

8) ERROR TABLE ADDRESS: the beginning address of the program
errors table.

9) RUNNING TIME: an accumulation of a program interrupt and
compute time in milliseconds.

10) PROGRAM TYPE INDICATOR: indicates to the dispatcher whether
the program is I/0 or compute limitad.

11) TRACE MODE INDICATOR: indicates to the dispatcher that trace
mode must be reset prior to returning control to the job
program.

D. Storing and Restoring Film Memory

Whenever thz Executive System stores or restores film memnory
it is implied that the following is stored or restored:
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Addresses (0l)g through (34)g, (101)g through (117)g,

and (130)g through (177)g. Excluded from this range

are the 16 input access control words and 16 output access
control words [(40)g through (77)g], eight unassignad
registers [(120)g through ?127)8] reserved by EXEC to pro-
cess the error interrupts, and three additional unassigned
registers for EXEC usage [(35)g to (37)g]. The real-time
clock register address (100)g is available to programs for
reading only.

Arithmetic carry and overflow conditions are tested and record-
ed when storing takes place. When the film memory is restored,
carcy and overflow conditions are reset according to the state
they were in when the film memory was stored.

Due to the relatively large number of film memory registers
which must be stored and restored when control is arbitrarily
taken away from a program, considerable stress has been placed
in the switching procedure on voluntary release of control with
the program storing and restoring its own film memory registers.
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IX.

COMMUNICATIONS

The Communication section of the Executive System will

handle all communication between the operator and the op-
erating programs. This communication will take place via

the computer keyboard and on-lines typewriter on the con-

sole channel., Neither the keyboard nor the typewriter can

be assigned to operating programs.
A, Communication Requests

To request a function of the Communication Section,

the program must load a designated film memory register
with a Request Parameter (described below) and execute

a Load Modifier and Jump (LMJP) instruction to the Com-
munication Section. The Request Parameter includes the
the address of the Execution Packet for the function to
be performed. The Communication Section will store the
request in the waiting list for the console channel and

set the "status" in the Execution Packet to indicate

that the request has not been completed. If there is

no request currently in process, the requested function
will be initiated. In either case, control will be re-
turned to the requesting program at the address follow-

ing the LMJP instruction.

The calling sequence used to enter the Communication
Section is

MB 9 FUNCTION 14(15 SUB FIELDS 37 I
LM J P $B1,$COM : |
A Y

~ where $COM is the entrance to the Communication Sec-

tion, and
a is the address of the Request Parameter.

B. Request Parameter

The Request Parameter specifies the address of the

Execution Packet for the function to be performed and,
if a chain of functions is belng requested, the number

of additional packets in the chain.

The Request Parameter may be written in the form:

819 FuNcTION 14]15 SUB FIELDS 37

| IGl | 1/6,0/m H

where e 1s the address of the first word of the Exe-

cution Packet, and

Z 1is @he number of additional packets in the
chain, if any. (Maximum value is 6).
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Execution Packet

The Execution Packet specifies to the Communication
Section the function which is to be performed. In-
cluded within each packet is a 6-bit field which is
used by the Communication Section to record specific
codes to indicate to the requesting program the cur-
rent status of each requested function. This code
will indicate such conditions as "request in progress"
or'request completed normally."

A Communication Execution Packet consists of a group

of words arranged in a specific order according to
the function which is to be performed. The words
comprising the packet are of six basic types. Table
8 illustrates both the binary and symbolic forms of
the Execution Packets corresponding to the six commu-
nications functions. An explanation of the six word-

types follows:

Type 1: Function and Status Word

f is a 6-bit code indicating the function to
be performed. The function codes are as
rollows:

Octal
01l - Type
02 - Change
04 - Unload
10 - Load
20 - Type and Read
40 - Read
s is a 6-bit code indicating the status of

the request. The status codes are as follows:

Octal

00

Normal completion ("Y" answer for load,
unload, or change function)

10 - "N" answer for load, unload, or change
function

11 - Exceed number of packets allowed for a
chain

12 - Packet or buffer address outside of pro-
gram limits

14 - Illegal channel or unit select

15 - Illegal function code

40 - Request has been listed

44 - Request requiring a reply is waiting for

a reply
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TABLE 8 COMMUKI Z=TION EXECUTION PACKETS

FUNCTION PACKET
WORD BINARY FORM SYMBOLIC FORM
TYPE | 35 3029 2423 1817 1211
1 | [ s ] i g
TYPE 2 bol r i n fn
s | | N X
4 L l s m f, g
READ 5 o] ] Wi i t
3 I o] g, d
4 [ s | f, g
TYPE 2 bo [ Vi fn
AND
READ 3 L ool g, d
5 loo] i | | it
6 [ c P s ] fu
LOAD, ,
UNLOAD, 2 bd r M, hnn
CHANGE
3 | pol g, d

VA indicates that this portion of the word is used by the Executive

for temporary storage.




For communications error termination (status codes 11 through
15) the termination code is stored in the packet status in-
dicator if the packet is within the program limits, and the
appropriate code and packet address are stored in the B film
image register of the terminated program.

Type 2: Output Control Word

r 1is the 16-bit address of the word containing the
first character to be transferred as output. Bits
34 and 35 must be zero. Output characters are
obtained from successive sixths of a word in order
beginning with the most significant sixth. Succeed-
ing words are obtained from consecutively increasing
addresses.

n 1s the number of characters to be transferred as
output. (The master space code (00) is not trans-
ferred as output. Although it is included in the
total character count, it is ignored in the line
count. )

Type 3¢ Chain Word

If a chain of packets is not desired, this word
is optional with the excéption of a TYPE AND READ
packet, in which case it must be present but may
be used as desired.

d is the 16-bit address of the first word of the
next packet in the chain. Bits 16 and 17 must
be zero.

Type 4: Function, Status, and Characters Accepted as
input

m is the number of characters actually accepted
as input.

f } are as described for the Type 1 word

Type 5: Input Control Word

i is the 16-bit address of the word into which the
first input character is to be transferred. Bits
34 and 35 must be zero. Input characters are
stored in successive sixths of a word, in order,
beginning with the most significant sixth. Suc-
ceeding words are stored at consecutively increas-
ing addresses. If the last word of input characters
does not contain 6 characters, the unused portion of
the word is filled with Fieldata coded spaces.

t is the number of characters to be accepted as input.
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Type 6: Function, Channel, Status and Unit

£ } are as described for the Type 1 word

c is a 4-bit absolute channel designator
u denotes a peripheral unit (by master bit selection)

Communication Functions

In addition to the more general communication functions which

are to be described here, a standard set of messages, and type-
ins are available for communication between the operator and

the Executive System. They are introduced where needed in other
sections of this manual. All type-ins intended for the Executive
System are prefixed by three letters which define the specific
function.

The following general functions are available through the
communication section of the Executive System:

1. TYPE: This function allows the program to request that a
specified number of characters be transferred - as output
to the typewriter from contiguous memory locations as
specified in the execution packet. When the transfer has
been completed, an indication will be recorded in the ex-
ecution packst to reflect completion of thes request.

2. TYPE AND READ: This function allows the program to
request that a specified number of characters be
transferred as output to the typewriter and that s
specified number of characters be accepted as input
from the keyboard in reply. The program's identity
will be typed out preceding the program's message.
?he operator will be expected to type-in this
ldentity preceding his reply. The type-in is de-
leted if the number of characters specified in the
Execution Packet is exceeded. The message will be
germénated by an end-of-message code on the key-

oard.

3+« BREAD: This function allows the program to request
that a specified number of characters be accepted
as input from the keyboard. The program's identity,
message identity and the word "ACCEPT" will be typed
out preceding the reply. When the operator's type-
in has been completed, an indication of normal com-
pletion will be recorded in the request packet.
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4, LOAD: This function provides the operating program
with a standard method of notifying the operator
that it requires a tape to be mounted on a speci-
fied tape unit, a paper tape to be placed 1in a
paper tape reader, or a card deck to be placed in
a card reader. The Execution Packet includes the
absolute channel and unit numbers of the pertinent
peripheral equipment together with the control word
for typing out the label by which the tape or card
deck may be identified. The Executive will notify
the operator (via the typewriter) to load the spe-
cified device with the required tape or card decks.
When the operator acknowledges that the loading has
bsen accomplished, the Executive records an indica-
tion of normal completion in the Execution Packet.

5. CHANGE: This function provides the operating pro-
gram with a standard method of notifying the oper-
ator that a magnetic tape is to be removed from a
specified tape unit, and that a tape is to be
mounted in its place., The Executive notifies the op-
erator (via the typewriter) of the function to be
performed, together with a type-out of the absolute
channel and unit numbers of the specified unit. The
tape label to be used 1s also typed-out.

When the operator acknowledges (via the keyboard)
that the function has been accomplished, the Exe-
cutive records an indication of normal completion
in the Execution Packet.

6. UNLOAD: This function allows the program to
notify the operator that it requires a tape to be
removed from a specified tape unit, labeled in a
certain way, and a master tape ring inserted if
required. It is also used to notify the operator
that a card deck is to be removed from a card
punch and labeled, or that a paper tape is to be
removed from a paper tape punch and labeled. The
Executive notifies the operator of the function
to be performed (via the typewriter) together with
the channel number, unit number, and label to be
used.,

The functions, unload, load, and change require
the following standard operator replies:

Y - indicates the requested operation has
been completed

N - indicates the requested operation cannot
be completed
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E.

Communication Conventions

The Executive System will type-out on the Monitor
Printer whatever characters are typed-in on the Key-
board, on a character-by-character basis, i.e., as
each character is received as input it will be sent

as output to the Monitor Printer. This allows the op-
erator character-by-character visual verification of
each data character accepted as input, in order that
he may immediately detect an error and take the neces-
sary steps to correct it. The Executive System will
not accept input from the Keyboard while the Monitor
Printer 1s being used to output other data.

Output on the Monitor Printer requested through a com-
munications Execution Packet will begin with a carri-
age return followed by three line feeds. This will be
followed by six characters ildentifying the program from
which the message originates. If the identity 1s less
than six characters, 1t will be printed and followed by
sufficient spaces to make the total six. For those
messages requiring a reply, a space, followed by three
alphanumeric characters assigned by the Executive to
uniquely identify the message, will be typed. For
those messages not requiring a reply, a space followed
by three slashes will be typed. One additional spaces
will then be typed. The time, requiring seven charac-
ters, and two spaces follow. These initial 20 charac-

ters of output are supplied by the Communication Section
of the Executive System. The text supplied by ths re-
questing program is then typed, beginning in the 215t
character position.

The Executive will maintain a count of characters of
text printed. When a carriage return is detected in

the text or when the count of characters of text printed
equals 50, the count is reset to zero, and a carriage
return, a line feed and 20 space codes are sent to the
printer. The typing of the text is then resumed, in

the 21st character position. When the specified number
of characters of text have been typed, the Executive
types a special character to indicate the end of the
message.
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Each Keyboard input message will be initiated by the op-
erator by depressing the INTERRUPT ENABLE button on the
operator's panel and then the carriage return key on-
the Keyboard. If the Monitor Printer is not being used
to output some other message, the Executive responds to
the resultant External Intsrrupt by sending a carriage
return code, two line feed codes and seven space
codes to the Monitor Printer. The Executive then
initiates input mode on the channel to allow the op-
erator to proceed to type-in the desired input on the
Keyboard. 1If the Monitor Printer is busy when the
above mentioned External Interrupt occurs, the inter-
rupt will be noted by the Executive and the response

will be delayed until such time as the Printer is
free,

As each input character is received it is typed-out on
the Monitor Printer. The first three characters typed-
in by the operator must be the alphanumeric identity

of the output message to which he is replying or in the
case of unsoliclted type-ins to the Executive System,
the three alphabetic characters identifying a standard
type-in. After these characters have been typed on

the Printer, the Executlve automatically types one
space, the time, and two additional spaces to align
the following input text with the preceding input and/
or output texts on the page. The operator may then
proceed to type the input text which, in addition to
being typed-out, will be transferred character-by-
character to the core storage locations set aside for
the input by the recipient program.

If at any time the operator wishes to cancel a partial-
ly completed input message, he may do so by depressing
the INTERRUPT ENABLE button on the operator's panel

and then a special "delete" code on the Keyboard. This
causes the Executive to send the code to the Printer
and to reset 1its tables to the state in which they
were at the time the interrupt occurred, signalling

the beginning of the message. Logically no input will
have been transferred to the recipient program's input
area, nor will the type-in have been initiated.

As in the case of output, the Executive maintains a
count of the number of characters of input text typed-
in. If a carriage return is typed-in or if the count
equals 90, whichever occurs first, the Executive sends
a carriage return, a line feed, and 20 space codes to
the printer and resets the character count to zero. If
the carriage return was typed-in, it will be stored in
the program's input area as part of the input message.
If the carriage return was generated by the Executive,
the carriage return will not be stored as part of the
input message.
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The operator will conclude his type-in by depressing the

INTERRUPT ENABLE button and then a special "end-of-message"
code on the keyboard.

The charactersoonooo appearing on the monitor sheet indicate
the operator has left the keyboard in the input mode for a
period longer than twenty seconds without typing a character
when a type-out is waiting. The type-in has been deleted and
must be reinitiated. Other indications to the operator are

as follows:
BUSY - indicates the unsolicited type-in must be re-initiated.

REPEAT - informs the operator that his last type-in was in
error and he must reply again. The error may be a
result of 1) an incorrect message identification
response, 2) an invalid unsolicited type-in code,
or 3) a response of other than Y or N to a LOAD,
UNLOAD or CHANGE message. The console remains in
the input mode under this condition.

Table 9 illustrates the formats of the type-outs and type-ins
as they appear on the monitor printer. The symbols appearing
in this table are:

iiiiii the JOB REQUEST ID of the PTY Card

bbbbbb the word "LOAD" or"UNLOAD" or "CHANGE"

ttttttt the time, in the range from 0000:00 to 2400:00

ddd alphabetic symbol for unsolicited type-in
cc channel number

uu unit number

mm message identification assigned by EXEC.
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TABLE 9:

MONITOR PRINTER MESSAGES

MESSAGE

EXPLANATION

TYPE-OUTS

AAEXEAXmmA tttttttAAtext

ADMNEXEN///DtttttttAdtext

ANMAAANPMmMAtTttttttAAtext

Program message requiring
a replye.

Program message not re-
quiring a reply.

Executive message requir-
ing a reply.

Executive message not re-
quiring a reply.

Program "ACCEPT" message
requiring a reply.

Load, Unload, or Change
message.

TYPE-INS

AMANAAPamAAt ttE. tEtAtext
AAANAAMEmaAMtt 61 tttAtext
JAVAVAVAVAVAVAY (e Ls VAVAN Al R A R A A VAR =D q ¥

Reply to program message.

Reply to Executive message.

Unsolicited type-ins to
EXEC.

132
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A logging medium may optionally be defined by the computer
operator for the EXEC usage through the use of the LOG
unsolicited message (see Table 11). If a logging medium
is not defined, the operator is periodically reminded

with the typeout:
LG UNDEF

If a logging medium is defined, the following four types
of information can be recorded on it.

job initiation log
job termination log
trouble dump
I/0 error log

BN
N e

This information except I/O error log is recorded in
blocks of 257 words each and i1s available as input to a
printing routine ( EDIT ) which will recognize the four
formats and produce an edited High-Speed Printer output
from them.

Whenever information is written on the logging medium,
the EXEC checks to ensure availlability of further space.
When a warning point is reached, the computer operator
will be informed by one of the following typeouts:

(number of words) CHG LG DRUM

(number of blocks) CHG LG TAPE

A new magnetic tape or drum area must be specified by the
LOG message. If a new logging medium is not defined by
the time the available space is used, the operator will
be informed by one of the following typeouts:

INSUF RM LG DRUM *jrid*
INSUF RM LG TAPE *jrid*

The following general information applies to the four
logging formats written on the log medium:

1) The first block of each format contains a
distinct code in bits 35-3¢ on the first word.
This code defines the data type in the block.
Any subsequent blocks of the same data type
will have @7 in bits 35-3@ of the first word.
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2) If an unrecoverable error occurs when attempt-
ing to write on the logging medium the operator
will be so informed and the logging attempt
aborted.

In case of error logging dump, the counters are
not cleared.

3) Any"time" information is displayed in seconds.

4) All unit numbers (except for drum units) are
in master bit format.

5) Any undefined area may contain garbage.
Running Time Log

The Executive System maintains a log of the internal
processing time utilized by each operating program.
The fact that I/0 transfers have priority over oper-
ating instructions and variations in I/0 loads will
affect the number of instructions executed in a given
real-time period causes the running time to be neces-
sarily approximate. If the maximum operating time

of the program is specified on the job request, the
total running time of internal processing is periodi-
cally compared with the maximum operating time. If
the time utilized exceeds that specified, the computer
operator is notified by the typeout:

*jrid¥ EXCEEDED RN TIM

in the monitor printer. The operator can either halt
or terminate the program by use of the HLT or TER
messages (see Table 11) or the program can be allowed
to continue.

The log of all running time is maintained in a table
internal to the EXEC. Upon termination of a job, the
total internal processing time will be displayed on
the monitor printer. The estimated time from the

job initiation log and the running time, as calculated
by the EXEC, is included in the job termination log.

If at any time there are no programs which can operate
until completion of an I/0 function, the EXEC will re-
cord the unused internal processing time. The value
of "wait time", accumulated from the time of loading
EXEC, will appear in the job initiation log and job
termination log. This information can be used to aid
the scheduler in determining which programs run effi-
ciently in parallel with each other.
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Job Initiation Log

The job initiation log is taken at the completion of a
successful load of a program. The format of the job
initiation log is shown in Figure 10. The contents of

£~11

the block are as follows:

Word @ -

Word 1 -

Word 2 -

Word 3,4-
Word 5 -

Word 6 -

Word 7 -

Word 8 -

Word 9 -

Word 10 -

UP 2577 Rev, 1

4] in bits 35-37 indicates a job initiation
log block.

wall clock time in seconds (based on the

time entered in the HRS message or based

on @@@FP if no HRS message was specified

when the EXEC was initiated).

job request identity (one to six Fieldata
coded characters left-justified and space-
filled).

program name (one to twelve Fieldata coded
characters left-justified and space-filled).
estimated run time in seconds as specified
on the PTY card(in minutes)of the job request.
name of program storage medium (one to six
Fieldata coded characters left-justified and
space-filled).

location of program storage (either channel
and drum address or channel and unit number);
S1 contains an equipment code.

bit 35 equals 1 for rush indication, bits
34-30 priority number, bits 23-18 sequence
number, bits 29-24 precedence, and bit O
equals one for compute limited and zero for
I/0 limited programs.

bits 35-18 cumulative system time in seconds
(since the EXEC was initiated), bits 17-00
cumulative wait time in seconds (since the
EXEC was initiated).

The first of from 1 to n data control words.
Bits 17-00 contain the count of words of this
data code type including the control word it-
self, and bits 23-18 contain a code identify-
ing the data to follow.
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1 Wall Clock Time (sec.)
2 Job Request Identity
3 Program Name
4 Program Name (Cont.)
5 Estimated Run Time  (sec.)
6 Name of Program Storage
7 = c Drum Address
r Unit No.
SRl P1v PRC SEQ s
9 System Time Wait Time
19 DC No. of words this code
E = equipment Job Mix
code
(bits 23-18 of word 10 equals 01)
Job Request Identity
Termination Indicator - not [Current Operating
zero if job terminated. Time (sec.)
Facility Assignment
(bits 23-18 of word 10 equals 03)
Core g1|2 373 Other @ 3INo. of words
4 this entrvy
IBANK Length IBANK Address C Unit No.
DBANK Length DBANK Address
Drum @ 4INo. of words
this entry
No. of words I C Start Address
Jump @ 2{this entry
Switchesg Length
Jump
Sl No.
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Code

mn

il

22

a3

no more data
the current data type is continued
in the next block.
more data in the next block but it
is of a new type.
two-word packets showing the jobs
in the current mix in the first
word of each entry and the amount
of time charged to each job in H2
and a termination indication in HI1
of the second word of the entry.
Hl is not zero if the job program
is terminating.
copy of the PARAM table of the job
being initiated. From 1-10 groups
of 11 words in Fieldata notation.
facility assignments of the job at
time of initiation. Four classifi-
cations of facilities defined by
a code in S4 (bits 17-11) of the
first word of each.
S4 = @1 - core assignments
@2 - all jump switches assigned
to program
Z - switch not set
0 - switch set
#3 - equipment other than drum
@4 - drum assignments.

Sl

[ Tl N |

If the write on the logging medium is unsuccessful, the follow-

ing typeout will occur:

*Jjrid¥*

Job Termination Log

INIT LG FAILED

A summary of information is written on the logging medium when
a program is terminated regardless of the type of termination.
The format of the Job Termination Log is shown in Figure 1l1.
The contents of the block are as follows:

Word &
Word 1
Word 2
Words 3,4
Word 5

Word 8

UP 2577 Rev. 1

42 in bits 35-37 indicate a job termination
block.
Wall clock time in seconds

Job request identity

Program name

The actual run time charged to the program
(to the nearest second in binary notation)
Termination or error code in Hl

Program error termination - 775 octal
Operator termination - 776 octal

- Normal termination ... .. ... - 777 octal
Exec Error termination - an appropriate

code 1in Hl
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4 2

Wall Clock Time (sec.)

Job Request Identity

Program Name

Program Name (Cont.)

Actual Run Time (sec.)

Termlnation

or Error Code

Pertinent
Address

System Time

Wailt Time

DC

No. of words
this code

138
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Figure 11.

Job Termination Log Format
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Pertinent address in H2

Word 9 - cumulative system time in Hl
cumulative wait time in H2
Word 10 - same type of information as in Figure 10

and discussed in section B above for word

G AN

10 with the following exceptions:
1) No PARAM information

2) Jump switch settings under facility
assignments will have a word for each
of the 15 jump switches.

If the jump switch is not set, S1 = ¢

If the jump switch is set, S1 = the switch
list number of the program to which it was
assigned.

If the write on the logging medium is unsuccessful, the follow-
ing typeout will occur:

*jrid¥ TERM LG FAILED
Input/Output Error Log
1. Error Logging Routine

A minimal system of logging of peripheral equipment errors
will be maintained by the error logging routine. The
errors will be kept by counts, in most cases, and by
addresses in the case of parity errors on drum. A no
response message will be sent to the operator whenever

a count reaches its limit. Errors which are logged are
for 1) each unit for drums and magnetic tapes, 2) each
channel for drum, paper tape, card, and High-Speed Printer
equipment, and 33 for each individual magnetic tape.

An error count table is maintained in core memory by the
EXEC. The size of the table is one computer word for
each channel except magnetic tape channels, two words for
each magnetic tape unit, and an additional 21 words for
each drum channel.

The following errors will be logged:
a. Magnetic tape errors (by individual tapes)

1) UNISERVO IIA tape unit two-block read (I/0O error
code 24)

) UNISERVO IIIA tape unit improperly written block
(I/0 error code 54) (44 on IIIC)

)””pérify“éfrdrs’fI/O'errdf'Codé'60)'(44 on IIIC)

) character count error (I/O error code 70)

PN
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When a tape is rewound, the error count will be recorded
on the monitor printer if it has exceeded a predetermined
value. The count of errors by tape unit will be incre-
mented for error codes 24, 44, 54, 60 and 70 at rewind
time if the 1limit is exceeded. Hence, the count by unit
will show the number of tapes for a given unit which have
exceeded the limit.

b. Magnetic tape errors (by tape units)

1) +two-block read (I/0O error code 24), write error

(54 on IIIA, *45 on IIIC)

) parity error (I/0 error code 60) (44 on IIIC)

) character count error (I/O error code 70)

) channel synchronizer sequence error (I/O error

code 20)

) channel synchronizer character count error (1/0
error code 30)

) illegal function code (I/O error code 50) (34 on

IIIC

(o) &) BOWN

c. Magnetic drum errors

1) magnetic drum control unit or drum sequence error
(I/0 error code 60)

2) parity error during a continuous read (I/O error

code 64)

) magnetic drum control unit character count error

(1/0 error code 70)

4) en?—of-block overflow word error (I/O error code

06

5) parity error not during a continuousread (I/0

error code 07)

For the 06, 07, and 64 drum I/0 error codes, a table of
addresses i1s kept by channel. These errors are grouped

as parity errors and are not kept separately by code.
Counts will be maintained for each address. The computer
operator is notified on the monitor printer if the count
reaches a predetermined value, or if the address table is
in danger of overflowing. The I/O errors should be re-
corded on the logging medium at this time to prevent hav-
ing the last address of the table overlaid by each succeed-
ing new address.

d. Channel errors

1) channel synchronizer sequence error (1/0 error
code 20)

2) channel synchronizer character count error (I/O
error code 30)

3) illegal function code (I/O error code 50)

*Although the interrupt code for write errors on the IIIC is
44, a "45" is used in the error logging dump to distinguish
it from read parity errors.
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2. I/0 Error Logging Medium Format

The computer operator may cause a dump of the I/0O errors
ornto the logging medium at any time through the use of
the message:*

DER

The use of the message will clear the internal EXEC I/0
error tables. The format of the I/0 error log is shown
in figure 12. The contents of the block are dependent
upon the type of equipment for a given channel. Each
channel which is in the equipment configuration (except
monitor printer channels) will have an entry. The first
channel entry is in word 2 and includes:

S1 = Equipment type code
= 1 - Magnetic tape IIA
= @3 - Magnetic tape IIIA
= (@5 - High-Speed Printer
= 17 - Magnetic Drum
= 11 - Card equipment
= 15 - Paper Tape
Bits 29-26 = Channel number
S3 = one of four data codes as defined in figure
12.
H2 = count of the number of words in this channel

entry including the channel word
The contents for each type of channel entry are:
a. Magnetic tape channels

Varlable-size packets with unit number by master bit

selection in bits 33-18 of word one. Words following
contain hardware defined external interrupt (EI) code
in S2 and a count (in binary) of the number of times

this interrupt has occurred.

b. High-Speed Printer, paper tape and card channels
Variable-size packets which are similar to the magnetic

tape packets except no unit number appears in word. one
of the packet.

* Another option is provided whereby the errors for one channel
will be displayed on the console printer; log tables will not
be cleared with the option:

DER . . . Ccc ®
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c. Magnetic drum channels
Three types of packets are defined:

If S4 of the first word of the packet is:

= @1 - The words following will contain an EI
code in S2 and a count in T3.

@2 - The words following will contain a drum
address at which a parity error occurred
- in bits 22-@ and a count of the number
of times - in bits 34-24.

@3 - The words following will contain an entry
for each drum unit upon which a 68 or
78 EI occurred.

il

Trouble Dump

A trouble dump will occur if the EXEC terminates a program
or if a program detects its own error and terminates by a
load modifier and jump to $ERR with a request for a dump
(see section XII,B.).

The format of the logging medium for a trouble dump is shown
in figure 13.

The contents of the trouble dump are:
1. First Block

Word @ - S1 = 4% octal indicates a trouble log
Word 1 - Wall clock time
Word 2 - Identity of job being dumped
Words 3,4 - Program name )
Word 5 - Length and beginning address of IBANK assign-
ment (binary)
Word 6 - DBANK assignment
Word 7 - S1 # @ - carry indicator was set
= # - carry indicator cleared

S2 # @ - overflow indicator was set
= @ - overflow indicator cleared
Word 8 - H1 - will contain a job termination or error

code (See section X.C. job termination log)
H2 - an address which is pertinent to the error
code.
Word 10-54 - programs minor film (B, A, and R registers)
- this will also be found in the dump itself
but is reproduced here for ease of editing.

2. Subsequent Blocks
The blocks following will contain a binary dump of the
assigned memory area of the program. If the write on the

logging medium is unsuccessful, the following typeout will
occur:

*jrid* TRBL DP FAILED
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Wall Clock Time (Sec.)

2 E C DC No. of Words this Channel
L,,——* i N
DC = Data Code
= @@ - End of Data
= #1 - Channel Word
= g5 - (Last Word in Blk) - Data For
Channel
Continued 1in
Next Block
= @6 - (Last Word in Blk) - New Channel
Starts in Next
Block
Magnetic Tape Channel Drum Channel (count by channel)
Unit No. 71 [No. of words Z1 {No. of words
Master Bit this unit this entry
EI Count EI Count
Code Code
High-Speed Printer, Drum Channel (parity error)
paper tape, card channels
Z1 |No. of words @2 |No. of words
this entry this entry
EI Count Count Drum Address
Code

Drum Channel (count by unit)

@3 INo. of words
this entry

U Count

U = Drum Unit No.

Figure 12. Error Log Dump Format
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First Block
g 40
1 Wall Clock Time (Sec.)
2 Job Request Identity
3 Program Name
4 Program Name (Cont.)
IBANK IBANK
5 Length Address
6 DBANK DBANK
Length Address
Carry Overflow
7| IND IND
Termination Pertinent
8 | or Error Code Address
9
19
1 e —~—”
S
—~ A—'\/\—\/A
56 Contents of Program's Minor Film
- —— .
256 [ T T w/‘\j

Succeeding blocks contain binary dump of core areas
assigned to program. First word of each block will
contain @@ in S1.

Figure 13. Trouble Log Format
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Date Blocks on Log Medium

If the operator has typed a date into EXEC via the DAT or HRS un-
solicated message, the first block of the log information

will contain the date information. The layout for this

date block is as follows:

Word @ - S1 = 44 octal

Word 1 - contains the month and day in Fieldata
notation as given in $FDAT (see section XIV)

Word 2 - contains the year in Fieldata notation
as given in $FDAT2 (see section XIV)

The remainder of the block is meaningless.
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XI.

DUMPING FUNCTION

The Executive System includes a facility for obtaining
trouble dumps in case unexpected errors occur which cause
premature termination of supposedly debugged programs.
These dumps are provided only in connection with termina-
tion of the program run and are not intended as a sub-
stitute for dumps obtainable through normal debugging
procedures. Trouble dumps are recorded on tape or drum
for later printing on the High-Speed Printer. The format
of the trouble dump is outlined in Section X.E.

A. Automatic Dump

An automatic dump is provided in conjunction with
termination of a job if an error interrupt occurs
which the job program is not prepared to handle or
the Executive detects an error in a program. (See
Section XII.)

The initial part of the dump includes the JOB REQUEST
ID associated with the terminating program, the type

of error detected, and the contents of the "P" reg-
ister at the time of interrupt due to error or infinite
loop. The remainder of the dump includes the contents
of film memory, the state of the carry and overflow
indicators, and the contents of all core locations
assigned to the program.

B. Program Requested Dump

A trouble dump is also provided, if requested by a pro-
gram 1n conjunction with abnormal termination of the

job. In this case the dump includes the same information
as automatic dumps with the exception that the "P"
setting included is that which 1s recorded in index reg-
ister Bl by the load modifier and jump instruction
through which termination is requested. This address
identifies the point in the program at which the termina-
tion with dump was requested.
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XII.

TERMINATION

A, Normal Job Termination

In order to terminate the operation of a program at
the normal end of a job, control is returned to the
Executive System through execution of the following
instruction:

y@ 9 FUNCTION 14

15

SUB FIELDS 37

ILIMl'lIPl

$B1, $SEND

I

When this reference is made, the program is removed
from the switching cycle, entries pertinent to the
program are deleted from the system tables, and all
facilities assigned to the program are returned to
available status, except those which have besen trans-

ferred to another program.

The operator is notified of a normal job termination

through a type-out on the Monitor Printer.

The type-

out includes the JOB REQUEST ID of the terminating job,
the time of day, the internal compute time in military
time, and the address recorded in index register Bl by
the referencing instruction. The latter identifies
point in the program at which termination was requested.

B. Abnormal Job Termination

the

If a program is to be terminated for reasons other than
the normal end of the job, e.g., because of the non-re-
coverable peripheral equipment error, the program may

specify termination with or without a trouble dump.

The calling sequence for specifying such an abnormal
termination is:

UP 2577 Rev. 1

Y89 Funcrion 14[15 SUB FIELDS 37 {
L DP $Qd, p
L MJ P $B1, SERR :
where p 1s the address of a parameter word specify-
ing the type of termination.
819 FuNcTION 14|15 SUB FIELDS 37)
L6, d/1, # 135 }
L’-I-_ [ — e e e
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where d is either 1, specifying that a trouble dump is
to be taken.

or O, specifying that a trouble dump is
not to be taken.

This type of termination is used in lieu of an "error
stop" by programs operating under Executive control.

Termination procedures are similar to those described
for normal job termination except a trouble dump of
program onto the log tape may be requested. If the
terminating program is part of a sequence then the

job request is placed in suspension and no more jobs
will ke selected from this sequence until the operator
exercises one of four options in regard to the suspended
job request. See Table 10.

Abnormal job termination may also be initiated by the
Executive in case an error interrupt occurs which a job
program is not prepared to handle or the Executive
detects an error in a program, e.g., an illegal para-
meter is submitted by a program. The former condition
exists whenever the location in a program $ERROR table
corresponding to an interrupt which occurred, contains
a zero address or some other address which is not legal
for the program. In either case a trouble dump is auto-
matically provided. If the job is in sequence thén the
job request and sequence are suspended.

C. Termination Specified by the Operator

The operator may specify termination of a job through
a type-in on the computer keyboard. The format for the
type-in is:

TER *jrid*

where TER identifies the type-in as a request for job
termination, and "jrid" is the JOB REQUEST ID of the
job to be terminated. The asterisk, which is optional,
directs EXEC to supply a trouble dump on the defined
logging medium.

D. Manual Termination of Program by Operator

If interrupts are disabled by a worker program and pro-
gram retains control or if a worker program is in an
endless chain of indirect references, the operator may
terminate the worker program by executing the following
procedure:
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1) STOP computer

) Save core address in P register

) Press computer CLEAR button

) Set P register to $15

) Press computer START. EXEC disables interrupts,

locks in all of memory and stops with a load
modifier and jump instruction waiting to be ex-
ecuted.

6) Clear P register and set to core address saved
in step 2. Note, do not push COMPUTER CLEAR as
this will clear the load modifier and jump in-
struction from function register.

7) Depress START button. The P setting is captured,
and the program responsible for the trouble is
terminated with a trouble dump on log tape. Dump
includes film and P setting at time operator pressed
STOP at step 1 above.

When a job program illegally jumps to an unallocated ad-
dress one of the following things will happen:

) It will sooner or later execute a store instruction
and violate memory lockout, or

) It will execute an illegal instruction, or

) It will jump or return jump to &,

) It will jump to an interrupt location and simulate
an interrupt.

PrON

See Appendix D for termination codes for cases 1 and 2 above.
The terminations codes for .cases 3 and 4 and manual operator
termination are listed below.

Termination code Meaning
00 Program has executed a jump or re-
turn jump to address ¢
77 Manual termination of program in

instruction loop or in loop with
interrupts disabled.
75 Program has jumped to an interrupt
location.
E. Temporary Interruption of a Program

At any time the computer operator may temporarlly halt the
execution of a job program with the type-in:

HLT id
where the symbol HLT identifies the unsolicited type-in as a
request to temporarily halt a job program, and id is the JOB
REQUEST ID of the job to be halted.

Following this the computer operator has two options:
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1. Resume execution of the program through the type-in:

PRO id

where id 1s the JOB REQUEST ID of the job in question
and the symbol PRO identifies the type-in as a request
to proceed with the execution of the job program. The
PRO id type-in is also used to initiate the job program
after loading is completed. (See Section V.A.4).

2. Terminate the program's operation.

Termination Typeouts

Upon occurrence of any of the four types of terminations de-
fined in the preceding sections, EXEC produces a typeout on
the console printer denoting the conditions associated with
the termination. The format of this typeout is as follows:

NORM
ERR
OPER
EXEC
SUS ISEQ

where

TER-*jrid¥*-address 1 Thhmm:ss
Eee address 2

jrid is the job request identity of the terminated job,

address 1

hhmm:ss

ee

address 2

is either 1) for normal or error termination,

the address following the load modifier and jump
to $END or $ERR, 2) for operator termination or
EXEC termination with a termination code of other
than 01-07 or 51-57, the address of the next in-
struction to be executed if the program were to
gain control, or 3) for EXEC termination with a
termination code of 01-07 or 51-57, the last con-
tent of the Bl register of the job program.

is the total time the job program ran.

is a termination code used for EXEC termination
only. A complete description of the termination
codes is given in Appendix D.

The address within the job program of either a
packet in error or the next instruction to be
executed in the next instruction plus one. For
termination code @@ this address is probably
meaningless.

The Eee address 2 fields are present in EXEC termination only.

The SUS SEQ field is present if the program is in a sequence and
the termination is by other than a reference to $zND.

152
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TABH™ 10

This table shows the actions taken by EXEC for job requests, job programs and sequences

of jobs in which errors are discovered.

listed elsewhere in this document.
shown and operator options for resolving the troubles are listed.

These errors and error message formats are

In addition, the status of facility transfers is

EXEC Action Operator Corresponding EXEC| External External Internal Operator
for Non-Seqg.) Options Action if Job in Transfers to |Transfers |Transfers Options¥*
Sequence Job from Job
Job is SEL jrid Job request and Still intact [None Transfers l. DELETE job re-
suspended DEL jrid remaining se- in TRNT table to job quest
gquence are sus- still in- A. All facili-
pended tact ties in state
of transfer
Job is None - Job program is None - if job | Intact- Transfers to job re-
terminateéd job and removed from is rerun, EXEQ will be to and quest are
in error by its re- system but its Loader will released |from job released
operator, quest re- job request is attempt to as-| if same program B. Next job in
EXEC or job moved from || suspended thus sign facili- job is may still sequence be-
program - system serving to sus- ties received | to be re-lbe pre- comes a can-
pend sequence by transfer run. If sent; if didate for
during initial} job is program initiation
run of job deleted, |is rerun, |2, DELETE the seq-
then facili- uence. All fa-
facili- ties re- cilities in
ties will|ceived state of trans-
be trans-|during fer to any job
ferred to}initial request of the
next job Jrun may sequence will
in seqg- be trans- be released
uence ferred by |3, Select job with
operator "SEL jrid"
Job is None - Load is term- Transfers Intact-  Transfers message. All
deleted job re- inated and intact will be to job facilities
(occurs quest is job request released are in- transferred
when EXEC removed is suspended; if same  tact and from this job
Loader can- from this also job is there are are released
not load schedule suspends seq- to be re- no trans- |4. Replace sus-
job) quence run. If fers from pended job re-
job is job quest with
*When a sequence job request is suspended, the operator deleted, new job re-
must exercise one of the four (4) options before more then fa- quest; see 3
jobs are selected from the sequence concerned. cilities above.
will be
transferred

to next job
in sequence







XIII.

EXECUTIVE PROCEDURES

A.

format for entering the date and time is

Initialization

The Executive System is stored on a system tape in
ROC form. The Executive is initiated by mounting
the system tape on tape unit zero and actuating the
automatic bootstrap facility of the computer hard-
ware. This causes the first block of the system
tape to be read into consecutive core memory loca-
tions starting with address zero. The block thus
loaded is the Executive Bootstrap routine. During
the loading of EXEC, certain information is needed
describing the environment in which EXEC is to oper-
ate. This information is needed to place the in-
ternal EXEC tables in their initial state. The
parameters are defined in the beginning of the EXEC
listing and must be entered by assembling EXEC as
explained therein. In the event that incongruent
information is entered, the message:

INITIAL ER xx REASSEMBLE EXEC

where xx is a code describing the type of error, is
typed on the console printer and the computer ex-
ecutes an unconditional stop. This necessitates
reassembly of the EXEC with a compatible configura-
tion. If this message occurs during loading or
operation of EXEC after the EXEC tape has been pre-
viously loaded with no errors the message is a re-
sult of a machine malfunction and should be ignored
as far as reassembly is concerned. The Executive
Bootstrap completes the loading of EXEC into core
and drum and then notifies the operator that the
EXEC is loaded with the message:

site name

When the Executive is initiated, it expects to re-
ceive from the operator initializing information

such as date, time, and status of facilities. It
also expects a specification of equipment which is
not currently operable, and a specification of the
facilities which are to be reserved for the Executive
System.

The messages mentioned above are outlined in Table
11 and, except for the date and time messages, are
further discussed elsewhere in this document. The

DATamm/dd/yy
HRSAtttt
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These two messages may optionally be combined into a single
ssage in the following format.

HRS ttttamm/dd/yy

where; mm is a one or two decimal digit specifying the
current month.

dd is a one or two decimal digit specifying the
current day of the month.

vy is the last two digits of the current year,
and

tttt is the military time (0000< tttt < 2400)
expressed as a decimal number.

If the HRS message is not used to specify the time of day,
EXEC considers the time as currently 0000.

Proper advantage of bootstraping EXEC from drum storage is
possible only if all non-EXEC systems do not destroy the first
130,000 locations on the drum channel EXEC is stored on (this
area is used for storing EXEC).

Non-EXEC systems, at the end of their run, may reinitiate EXEC
in its initial state by executing the following sequence of
coding:

IFNM d, a d = drum channel of EXEC
FEXT d, &
FMJP d, $L
IMIN d, b
IFNM d, ¢
EAEI d, c
EIJP &, $L + 1
WAIT &, 0
a A NI, 1, $L + 1
F TERM, &
o A I, $34¢, 0
c A NI, 1, $L + 1
F BOOT, &

The operator may reinstate EXEC via a manual bootstrap from the
drum channel if the non-EXEC system does not use the above pro-
grammed bootstrap procedure.

There is one legal computer halt in EXEC. This halt is in the
vicinity of 1301004, or 1701004 for a 64K core, (the exact value
is given by the P register). This halt occurs when the next EXEC
overlay segment cannot be loaded from magnetic drum. To continue
set Console Selective Jump 15 to reread the last overlay segment
and depress computer START. The current function being attempted
by EXEC will be aborted and EXEC will attempt to reload the con-
trol overlay segment from drum.

156 UP 2577 Rev. 1



Unsolicited Messages

The message formats, usage and EXEC responses are shown in
Table 11. The following is the definition of symbols used
in the messages:

- tape

- channel

unit

- address (drum)

o r»r Cc O A
'

- drum unit

length (drum)

Tl —
1

- final address (drum)

indicates a space

ou R
1

- reserve number

*
*
]

indicates job request ID bracketed by asterisks

- indicates program library name bracketed by

0——0O squares.
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The EXEC responses shown in Table 11 show only the variable
part of the message. The total EXEC response will be in
one of the following formats:

1) mcAACK
where mc indicates the type-in function code (DWN, RES,
REL, etc.)

2) mcheeis INAER
where ee 1s one of the error code numbers shown in the

table
AVL
EXE D and/or
RES T and /orl @®
cC_ U A ] DWN A} R and/or
3) FSTA% % LOG A
cC__ A TRN
* ¥ D = down indicator set
o_o T = transfer indicator
set
R = reserve indicator
set
4) mcAINAERAFST (appropriate variables from 3)

In addition to the error codes shown in Table 11 for each
message type, the following error codes are common to several
messages:
1 - field length 1is zero
2 - final drum address is present, but no initial drum
address is given
3 - beginning and ending drum address produce a negative
drum length
4 - drum length is entered twice
5 - unit number is too large
10 - a nondigit character 1s present in a numerical field.
12 - channel number i1s greater than 16.

Execution of Rush Jobs
The Executive system includes the capability to permit the
running of a RUSH job as soon as is practically possible follow-

ing the submission of the job request.

The following conventions are applicable to the use of the
RUSH job request:

1) All input/output facilities required by the RUSH job re-
quest must be available.
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TABLE 11.

Ut JLICITED MESSAGES

Message format

Usage and definition

EXEC response

2. HRSAttttAmm/dd/yy

HRSAtttt Used to enter the time of day to ACK - normal
the nearest minute. If no time 10 - nondigit character
is entered then the time 1is taken present in type-in
to start at zero.

1. DAT mm/dd/yy 1. Used to enter the current date. mmmAdd,A19yy - normal

2. The second format is optional

and if used, combines the HRS
tttt and DAT mm/dd/yy messages.

ex. MAR 7, 1963
7 - date contains a char-
acter other than digit or
slash

1. SCHAC_ AU _

2. SCHC_ | U_ n2
n2 = a:schedule identi-

fier which must
correspond to an
identifier which
appeared in columns
47-48 on the start
card (valid only
for magnetic tape)*

Used to define the location of
the schedule input. Units which
may be specified by this message
are paper tape, magnetic tape
and card readers. The job re-
quests are read from the speci-
fied 1input device, checked for
legality, and stored in the
schedule of job requests. The
exlsting schedule is updated to
contain only uncompleted job re-
quests. The SCH message may be
used at any time. :

*jrid*ASCHAACK - normal

FST - unit not available

or reserved

16 - wrong equipment type
specified
start card in error
console channel speci-
fied
20 - punch unit rather than
read unit specified
channel and/or unit
numpber invalid
15 - possible machine error

17 -
18 -

31 -

22 ~ card count zero
23 - card count too large

for specified drum area
21 - abnormal read (drum only)

jrid of the first response is
the job request ID of the last
job request successfully read.
If message is preceded by INT,
the schedule was an internal
transfer of a worker program.

*The complete field (columns 37-42) on the start card should be ¥REQnn, where nn = the alpha-

numeric identifier.
**If the schedule is on magneti
typein or in S1 and S2 of the

c tape and an identifier was supplied with either the operator

. c parameter word of an internal transfer of the tape to EXEC
schedule purposes, the identifier is typed out with the error code, i.e., IDENT-nn.

for
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TABLE 11. UNSOLICITED MESSAGE (cont.)

Message Format

Usage and detinition

EXEC response

IITA

1. DWNAC_ AU Used to inform the EXEC that a unit is response to type 1
2. DWNAC__AD_ down. Down units will not be assigned
3. DWNAC to requesting programs. Units other than|ACK - normal
- drum can also be given a down status by 31 - channel and/or unit number
a D response to an I/O error message. A invalid response to type 2
D response for a drum unit causes a l4g ACK - normal
status code to be placed in the I/0 15 - possible machine error
packet but the facility table is not up- 22 - channel number invalid
dated. Option 3 is used to down all 23 - drum number invalid
units on a channel (valid for UNISERVO 24 - no drum unit number typed
IIIA read-only channels). 25 - no room in drum assignment
table
1. UPFAC__AU__ Used to inform the EXEC that a pre- response to type 1
2. UPFAC__D__ viously down unit is up. This mess-
3. UPFAC age has no meaning if the unit is not [|ACK - normal
- down and will result in an error mess-|FST - assignment not available but
age. If the unit is a magnetic tape unit is up; unless it goes
unit and it was in an extended con- down during rewind.
dition when it went down and it is 31 - channel and/or unit number
not assigned to a job program, it invalid
will be rewound. Option 3 is used response to type 2
to declare all units on a channel ACK - normal
as up (valid on UNISERVO IIIA read- 20 - unit not down
only channels). 22 - channel number invalid
23 - drum number invalid
, 24 - no drum unit number typed
I. EPLNnIAC__AU 1) Used to inform the EXEC that a response to type 1 and 2
nl= library name channel and unit contain a pro-
2. EPLnIAC _AU__ AP gram library. The unit must pre- ACK - normal
3. EPLanlAaC__AA_ viously have been in a reserved IN ERROR FST - unit not reserved
AF/L__AX or available status. or available
4., EPLAnIAC__ AL 2) The ending P defines a permanent 20 - library already on drum
Ax library which can only be dropped 21 - channel does not contain
5. EPLANIAC__AR__ on a DPL message. magnetic tape or channel and/
Ax 3) The last three message formats are or unit number invalid
x=A for UNISERVO used to specify a drum area upon 23 - library already assigned to
IIA which a library tape with name nl different unit
=C for UNISERVO will be copied. The x field is 22 - library already assigned to
IT1IC needed if the library nl is not same unit
=T for UNISERVO currently part of the EXEC system.| 17 - library registration table

presently filled.
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TABLE 11. UNSOLICITED MESSAGE (cont.)

Message format

Usage and definition

EXEC response

The message format 5 is used to
specify a previously reserved drum
area (defined by length only) as
the area to be used for copying the
library tape.

response to type 3,4,0

ACK
15
16

17
20

21

22
23

24

25
26
27
30

31
32

normal

possible machine error

tape unit assigned to library
is down, or attempt to re-
wind the tape was not com-
pleted normally.

library registration table

is filled

nl is already on drum, or a
previous copy of this or
another library is taking
place.

no core area presently avail-
able for copy routine or
specified drum area is less

“than minimum (1000 words).

specified channel is not a
drum channel.

invalid drum starting address
or the library is presently
in use.

no drum area presently avail-
able which 1s large enough
for library.

drum allocation table filled.
reserve number too large
reserve number not defined
drum area presently reserved
(use message format 5)

x field illegal or missing

no tape unit of specified
type presently available or
reserved.
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TABLE 11 UNSOLICITED MESSAGE (cont.)

Message format

Usage and definition

EXEC response

DPLAN1
nl=library name

Used to drop a program library which
was in use. The library tape will
be rewound with interlock if the
library is on magnetic tape. If the
library is on drum, the area will be
made available

ACK - normal if library is on drum
FST - normal for other than drum
16 - nl not in library registra-
tion table
17 - nl not assigned to channel
and unit or a drum area,
cannot drop
32 - library presently in use,
cannot drop
15 - possible machine error

20

library has references but
no assignment.

PIEnIANZAC AU
nl = old library name
n2 = new library name

used to replace a library on magnetic
tape with a new library tape. The old
library tape will be rewound with in-
terlock. If the old program library
was entered by option 2 of the EPL
message, it was a permanent state and
the new library will not assume this
state.

ACK - normal
IN ERROR FST - old library not
assigned to channel
and unit or channel
and unit is down
16 - nl not in library registra-
tion table
17 - nl not assigned a channel
and unit
20 - nl on drum
32 - nl in use
23 - n2 already assigned to an-
other unit
24 - no room in library registra-
tion table
22 - n2 on drum

LOG
LOG

O PWN -
—
o
9]

C
C
LOG C
C
C

Used to define the logging medium

Message formats:

1) Will terminate old log tape if
it exists; if none exists, this
message defines the log tape.

If old log medium was drum, 1t

will be dumped on the tape de-

fined and set the definition of
the log medium to this tape.

2) Terminates a log tapej; no new log
medium defined.

3) Log medium established in a pre-
viously defined drum reserved
area.

4) Log medium established on drum

area specified. M the log was

ACK - normal
IN ERROR FST - unit not available
or reserved
15 - possible machine error
16 - waiting for rewind of old
tape, resubmit message
17 - no LOG definition or on drum
(2, 4, or 6)
20 - Unit specified down
21 - channel not assigned to
magnetic tape
22 - channel and/or unit number
invalid
23 - illegal starting address
24 - drum length specifjed too
large for start a&ss or
length needed not available
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TABLE 11.

UNSOL.# JTED MESSAGE (cont.)

Message format

Usage and definition

EXEC response

previously defined on tape, the
tape will be rewound.

5) Log drum dumped on tape specified
and log medium redefined to drums;
tape specified will be rewound.

6) Log medium established on drum
according to the length specified.
If the log was previously defined
on tape, the tape will be rewound.

25 - no room presently avail-
able in drum table

26 - reserved number currently
not in use

27 - reserved number impropers;
must be odd
30 - area specified was pre-

viously defined by re-
serve length message;
must use reserve option
for message (C__R__)

31 - abnormal read from drum,
or abnormal write on tape.

can be released only by an REL message.

Drum areas may be reserved by length
and a reserve number will be typed
out. Any future references to this
area must be by reserve number. Drum
areas can be released by REL, LOG or
TRN messages.

Drum areas may also be reserved by
address and length or final address

Option 5 can be used to reserve all

units on a channel (not valid for drum)

1. RESAC__AU Used to reserve a unit or a drum area response to type 1
2. RESAC__AL for future use. This message causes ACK - normal
3. RESAC__AA AF__ appropriate information to be placed FST - reserved unit is assigned
4. RESAC__AA__AL__ in EXEC tables to prevent assignment 31 - channel and/or unit number
5. RESLC to a working program. If the unit is invalid
- already assigned, it will be reserved response to type 2
after it 1s released. Reserved units RES NO - normal

22 - channel number invalid
26 - possible machine error
27 - not enough room for length
of reserve or all of drum
is down
30 - drum reserve table present-
ly filled
23,24,25 - possible machine error
response to types 3 and 4
ACK - normal
IN ERROR FST - specified area not
available
22 - channel number invalid
23 - address invalid
24 - not enough room for reserved
area
25 - no room in drum assignment
table
15,26 - possible machine error
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TABLE 11.

UNSOLICITED MESSAGES (cont.)

Message format

Usage and definition

EXEC response

1. RELAC__AU Used to release drum areas and periph- response to type 1
2. RELAC__AA AL eral unit which were previously re- ACK - normal
3. RELAC__AA__AF served. This message has no meaning FST - normal - assigned to some-
4. RELAC__AR__ unless it is preceded by an RES thing other than
S. RELAC__ message. reserve
31 - channel and/or unit num-
Drum areas which are reserved by ber invalid
length must be released by specifying response to types 2 and 3
the reserve number assigned by EXEC ACK - normal
IN ERROR FST - drum area speci-
Option 5 can be used to release all fied not reserved
units on a channel (not valid for drum) 22 - channel number invalid
24 - address invalid
25 - final address or length
invalid
response to type 4
ACK - normal
26 - reserve number invalid
(too large)
27 - reserve numpber not pre-
sently 1n use, or not
an odd number
IN ERROR FST - possible machine
error
15, 22,24, 25 - possible machine
error
1. TRNAnIAC__AU__An?2 Used to transfer a peripheral unit or response to type 1
2. TRNunlAC AA AY S drum area to a program which 1s cur- ACK - normal
AnZ2 rently running. The program must also IN ERROR FST - unit not available
3. TRNanlaC__AA__ AL request the unit or area through the or reserved
An2 normal transfer request system fol- 16 - program not presently runn-
4. TRNAnlAC__AR__An2 lowing the use of this message. ing
5. TRNAnlAC AE An2 31 - channel and/or unit number
nl = Job request ID invalid
of receiving 32 - transfer table presently
program filled
n2 = parameter being response to type 2,3, and 5
transferred ACK - normal

IN ERROR FST - drum area not
available or re-
served
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Mess.,e format

TABLE 11 . UNSOl&ITED MESSAGES (cont.)
Usage and definition ’

Hi

EXEC response

16 - program not presently

running
22 - channel number invalid
23 - start address invalid
32 - transfer table presently
filled
15 - possible machine error
24 - no area on drum large

enough for specified area
30 - must use reserve option
of message for drum area
specified
25 - no room in drum registra-
tion table
response to type 4
ACK - normal
26 - reserve number too big
27 - reserve number presently
not in use
16 - job presently not running
IN ERROR FST - possible machine
error
30, 5, 15, 22, 23, 24, 32 -
possible machine error

read-only channels).

1. FSTAC_IAU__ 1. Used by the operator to determine normal response for types 1, 2,

2. FSTAC_|AA__ the status of a particular unit and 3

3. FSTAC_IAR_ or drum address, or reserve number. * *

/. FSTLC : *_*A o__p

| Used by the EXEC to display the oo D and/or
status of a facility in response U EXE T and/or
to other unsolicited messages. A\ AVL R and/or
C_3§A DWN A

Option 4 can be used to display R RES
the status of all units on a channel LOG
(also valid for UNISERVO IIIA TRN

error response to type 1

31 - channel and/or unit number

invalid

15 - possible machine error
error response to type 2

12 - possible machine error

22 - channel number invalid

23 - address invalid
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TABLE 11. UNSOLICITED MESSAGES (cont.)

Message format Usage and definition EXEC response

error response to type 3
26 - reserve number too
large
27 - reserve number pre-
sently not in use
22, 23 - possible machine

T *A®Y LL82 dn

error
1. DER 1. Dump of error log on logging mediumj; | ACK - normal
2. DER C__ counts will be cleared. 15 - possible machine error
17 - log not defined
2. The second format is used for dis- 22 - too many errors for
playing the error log for a speci- channel specified to
fied channel on the console printer. dump on consolej must
The counts are not cleared for this dump on log
case. 23 - not enough room on log
tape
24 - not enough room on log
drum

25 - abnormal write completions;
error log not cleared

DEL * jrid Used to delete a job or a sequence of ACK - normal
jobs from the job request schedule. 06 IN ERROR - jrid not in
The * 1s used to delete a sequence of schedule
jobs. RUN - the job to be deleted

has been selected and
may be running

HSL Used to halt the job selection func- ACK - normal
tion of EXEC.

SEL Used to direct EXEC to begin select- 21 - Matched priority and
ing jobs again. This typein is the precedence of an existing
only way selection can be resumed job, but new job has no
after using the HSL message. sequence number.

22 - Matched priority and pre-
cedence of a nonsequence

job.
HSL jrid Used to suspend the identifled job CK - normal
request; suspended jobs are not 06 - jrid not in schedule
candidates for selection. 11 - jrid already selected

13 - jrid terminated or deleted
if the job was 1in sequence the re-
mainder of the sequence is also
suspended.
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TABLE 11. UNSOLIC_..ED MESSAGES (con

+.)

Message format

Usage and definition

EXEC response

SEL jrid

SEL jrid lasppijrid2
jridl = job request
identity of the per-

manent job.

spp - Bequence, pri-
ority, and preced-
ence in this order.
The alphabetic pri-
ority. is the only
part of the field

1)

2)

Used to reinstate jobs that have
been suspended and make them
eligible as candidates for selec-
tion. If the reinstated job was in
sequence, the remainder of the
sequence 1is also reinstated.

the second format is used to select
a job which was entered in the
schedule as a permanent job.

ACK
06
07
Ll

14
13
16
17

normal

jrid not in schedule

spp field in fault

jridl did not have permanent
indicator set

jrid not suspended

jrid is deleted

jrid2 field not specified
jrid2 field is a duplicate
to another jrid in the
schedule

which need be pre- 20 no room in schedule table.
sent. Specififying
a priority of *
causes the job to
be run as a rush job
jrid2 - job request
identify under which
the job-is to be run.
TPR ' Used to terminate priority ACK normal
restrictions for selection
of jobs. Use of this message
causes program selection to
be recvycled.
IPR Used to reinstate priority ACK normal
restrictions for job selec-
tions. Use of this message
causes program selection to
be recycled.
HLT jrid Used to temporarily halt the
execution of a job program. 06 jrid not in mix
PRO jrid Used to initiate execution 06 jrid not in mix
of a program after loading
is completed and to resume
execution of a program tempo-
rarily halted by the HLT
message.
TER jrid Used to specify termination program termination message
TER * jrid of a job program. The optional 06 - jrid not in mix.

asterisk directs EXEC to supply
an informational dump on the

logging medium.
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TABLE 11. UNSOLICITED MESSAGES (cont.

)

Message format

Usage and definition

EXEC response

1. INF C
2. INF M
3. INF S
4. INF *S
5. INF L

1.

First format is used to instruct
EXEC to type all communications
message numbers which are outstand-
ing (need a reply).

Second format is used to instruct

EXEC to type Jjob request identity

of each job currently in the mix.

Third and fourth formats are used

to instruct EXEC to type the job

request identities of all jobs in
the schedule. The asterisk is used
to include permanent jobs in the
display. EXEC includes the following
editing to the response to INFS or

INF *S:

a) a comma separates sequences and
jrid's of jobs which are not in
sequences.

b) a plus sign separates jrid's of
jobs in sequence which cannot be
run in parallel.

c) a colon separates jrid's of jobs
in sequence which can be run in
parallel.

d) an asterisk precedes the jrid of
a permanent job.

e) a stop symbol ( ® ) precedes the
jrid of a suspended job.

f) a dollar sign precedes the jrid
of a serial job.

g) a vertical arrow ( f ) precedes
the jrid of a rush job.

Format 5 is used to display the names
of all libraries currently registered
with EXEC. The type of assignment (D
for drum and T for Tape) and the num-
ber of jobs in the schedule referenc-
ing the library is also shown.

jrid's or message numbers

None - no information to type in
response to the query.

15 - possible machine error

16 - illegal option character.




2) Only one RUSH job request or sequence of RUSH job re-
quests will be accepted at any one time.

Upon detection of a RUSH job request, the Executive will
perform an I/0 facility check. If the check fails, the
operator is notified:

*jrid*¥ FAILS RUSH

and the RUSH job will be retained as a candidate and given
another facility check when any of the I/0 facilities are
made available. Following the above type-out, the operator
may release reserved facilities needed by the RUSH job re-
quest. When the required facilities are available, core
memory will be assigned to the RUSH job, which is then loaded
and initiated in the normal manner.

Core memory is assigned to the RUSH job according to the
following rules: ’

1) A normal core availability check is made. If the re-
quired core is available, then it is assigned to the
RUSH job. Otherwise.

2) Determine the jobs that must be retired temporarily,
to satisfy the core requirements of the RUSH job,
and assign core memory normally.

3) Dump on drum or tape job programs identified in rule
2 above, and temporarily retire them from the switching
cycle.

4) Load and initiate the RUSH job.
5) When the RUSH job terminates, the usurped core facili-
ties and job programs are returned to thelr previous

status, and entered into the switching cycle.

The above sequence of events is repeated for each RUSH job
in a sequence of RUSH jobs.

Facility Transfer Function

The Executive System provides several methods for changing
the assignment of facilities. These procedures are initiated
by:

1) the job program

2) the computer operator
3) the job request TRN card
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The ability to change the assignment of facilities permits
sequences of functions to be performed. Some examples of
these are:

1) Successive job programs may stack output on the same
tape.

2) A basic set of data may be changed successively by
several operating job programs.

3) Compiler and/or assemblers may transfer assembled jobs
and job requests to the Executive for processing.

4) The computer operator may assign facilities to running
programs for processing.

The facilities that may be transferred from one assignment
to another are:

drum areas

magnetic tapes

paper tape equipment
High-Speed Printer
card equipment

Core memory areas cannot be transferred; however, the con-
tents of a core memory area may be transferred to a drum or
tape facility, which may then be transferred.

The console channel cannot be assigned; hence it is not
transferable.

The facility transfer function logically divides into two
classes. They are:

1) External Transfer. This is handled exclusively through
the use of "TRN" cards in the job request. The transfer
is symbolic and accomplished by the EXEC Loader at load
time. No cooperative coding in the object programs is
required.

All external transfers are placed in a table internal

to the EXEC. If the EXEC table will overflow, none of
the external transfers from the job program just loaded
will be entered in the EXEC table. The following message
will occur to notify operator:

*jrid* TRN TBL OVFLO

2) Internal Transfers. These are not symbolic transfers
and they are handled exclusively by cooperative coding
between the two programs involved. The exception is that
the operator via a type-in (Section D.2) may transfer a
reserved oOr available facility to selected program.
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1. Progra

a. In

m Transfer

itiation of Transfer

Operating job programs may transfer facilities to
each other, to the Executive, and/or to successive

jo

bs in the same sequence.

To request the transfer of a facility, the
following seduence is coded:

819 FuNcTION 14]15 SUB FIELDS Q
| LB $Q0,p,, SUOP '
[ L MJ P, $B1,$REL :

|"'1U|M|P| ,C :[

35

- e — .
o Wwhere p is the address of a Transfer Packet

which details the transfer to be
made. The Transfer Packet, illus-
trated in Figure 14, consists of four
words as follows:

RECIPIENT JOB REQUEST ID

35 29 26 22 15 0

[ |«———— DRUM ADDRESS -
P |=——— unNiT ADDRESS ——>

35 30

22 0

3 | TRANSFER
CODE

je———————DRUM ADDRESS e}

35

22 0

ANY PARAMETER : -

|

Word 1:

Word 2:

Wofdv3:

UP 2577 Rev, 1

Figure 14: Transfer Packet

Contains the job request ID of the job
which is to receive the facility. The
job request ID must be alphanumeric,
left-justified, and space-filled on the
right to a total of six characters. If
facility contains a program library, word
1l contains the library name.

Contains the channel and unit assignment
for the facility or the channel and drum
address if a drum facility is being trans-
ferred. The unit assignment is denoted
by master bit selection.

Contains a 6-bit transfer code which
specifies the type of transfer to be
made. The possible values of each of
these six bits and their explanations
are given in Table 12. Bits 22-0 con-
tain the length of the drum facility.
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Word 4:

May contain any parameter agreed upon by job
program using the facility transfer capability
of the Executive. For transfer of a magnetic
tape schedule, S1 and S2 of this word must be
the alphanumeric identifier from columns 41
and 42 of the start card or if there is no
identifier this word must be zero.

TABLE 12 TRANSFER CODE

BIT
POSITIONS VALUE EXPLANATION
35 1 The facility is not a drum facility
0 The facility is a drum facility
34 0 Null
1 A program library is being transferred
to EXEC.
33 0 Null
1 Job requests are being transferred to
EXEC
32 0 Null
1 The facility is being released by the
job program and, if tape, is rewound
without interlock.
31 0 Null
1 The facility is being transferred to
a job program.
30 0 Null
1 Rewind without interlock indicator
for magnetic tape transfer.

The job request and program library indicators may
be set concurrently. In this case, however, the
job requests must be the initial data on tape,
unless the fourth word contains a Fieldata name
for the job request schedule. The name is two
characters in bit positions 35-24.

b. Completion of Transfer

Iransfers to the Executive System are completed as
follows:

1 1)

172

Job Request transfers cause the Executive schedule
function to process the requests from the specified
facility and then make the facility available.

Facilities
tape.

allowable are magnetic drum and magnetic

Program library transfers are stored in the program
library registration table.

Facility release transfers cause the Executive to
make the transferred facility available.

UP 2577 Rev, 1




Transfers to other job programs are stored in the trans-
fer table until the receiving program requests the next
transfer. Two "transfer present" indicators are set in
the recelving programs error table to indicate the pre-
sence of a transfer. These are $ERROR+7, $S2 and $S3.

)

hi ~h 43 CTYET wmaoarasra

$S2 - ndicator is se caln Tilme LACw Yeceives
It is cleared when the job program makes a $TRN
reference.

this i
a facility transfer directed to the job program.

$S3 - This indicator is set as long as EXEC is maintaining

at least one facility transfer for the program.
If the receiving program is currently in a wait condition,
it is placed on the active list eligible to receive con-
trol.

The job program can use any combination of the two options

listed below, to obtain facilities being transferred to it.

The options are:

1. To release control at the $TRN entrance, if no facility

transfer is waiting.

2. To supply a transfer packet identifier to select the
desired facility from the ones in state of transfer to
requesting program.

The job program may use the indicators in ERROR+7 to deter-
mine when to reference $TRN to receive a new facility. The

calling sequence for $TRN reference is:

TAG 718(9 FuNcTION 14{15 » SUB FIELDS 37 f
S A L OP, $Qg, r - : i
LA LMIP || $BYT.STRN : }
LA T S UMP | .ouT _ : ‘5
1 |ArH2| | ] : —

The format of the word at r location 1is:
29 24 17 00
n X o
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where p
X

n=4¢g

n =1

n =2

n =3

174

is the address of a three word buffer in the
job program which receives the facility transfer
packet if there is a find,

is reserved for determining the priority of $XIO
requests. (No conflict exists between $TRN and
$XI0 concerning the use of bits 29-18 of $Q.
The programmer may place values permanently

in $S2 and $S3 of $Q7 and subsequently load $TRN
or $XIO packet addresses into the modifier por-
tion of $Q7). and

if no facility is found control is returned to
A+l. If a facility is transferred to program,
then control is returned to A+2.

If no facility is found, the program is placed

in a $WAIT condition and remains there till either
1) communication or I/0 packet is completed and
control returns to A+l or 2) a facility transfer
directed to the program is received by EXEC and

is transferred to program and control. is returned
to At2.

All facility transfers directed to this program
are examined until a parameter match is made be-
tween the fourth word of the transfer packet and
the parameter at pt2. If a match is made, the
corresponding facility is transferred to the pro-
gram and control 1s returned to A+2. If no match
is found control is returned to A+l.

If a match is found the facility is assigned to
the program and control is returned to A+2.

If no match is made the program is placed in a
$WAIT condition until

1) $COM or $XIO packet completion, then return
to A+1.

2) A facility transfer with no parameter match
is received by EXEC and control is returned
to Atl.

3) Same as 2) above except a parameter match is
made. The facility is assigned to the program
and control is returned to A+2.
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The TRANSFER CODE field of the completion packet is changed
to one of the following octal values which define the type
of facilitys
VALUE TYPE OF FACILITY

1 UNISERVO IIA tape unit

2 UNISERVO IIIC tape unit

3 UNISERVO IIIA tape unit

5 High-Speed Printer

10 Magnetic drum

11 Card Reader

12 Card Punch

15 Paper tape reader

16 Paper tape punch
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Incomplete Transfer

When the recipient job program is deleted for any reason,
all facilities in process of transfer to the deleted job
are released to the available pool. The following noti-
fies the operator:

DEL TRN TO *jrid¥
CccnlUuu/Aaaaaaaanparameter

where jrid is the job request ID of the job which was to

have received these facilities. The parameters are any
that may have been agreed upon by the job programs.

When a suspended sequence job 1s selected by the operator,
all facility transfers generated by a previous aborted
load or run terminated in error are released. The message
text is:

DEL TRN FROM *jrid*

Ccc Uuu/Aaaaaaaa parameter

Operator Transfer

The operator may transfer reserved or available facilities to
the Executive or to an operating job program. The types of
transfers are:

1)

2)

3)

A facility containing a set of one or more job requests
may be transferred to the Executive.

A facility containing a program library may be transferred
to the Executive System.

A facility may be assigned to an operating program. The
Executive accepts transfer requests from the operator via
the console keyboard. If the recipient job program is
waiting for any packet completion, the job program is put
into control and given an opportunity to reference $TRN at
a later point in time and pick up the facility. If the
program is waiting for a facility transfer (Section D.1),
the facility is assigned to the program, the 3-word trans-
fer packet is placed into the reserved area at address p,
and the program receives control at the second line follow-
ing the $TRN call. The format of the computer operators
facility transfer request is shown in Table 11.
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Job Request Transfer

This type of facility transfer is also restricted to jobs

with equal priority and precedence values, and ordered seguence
numbers. This function, however, depends upon data on the

job request transfer card (TRN). The TRN card is necessary

on to one or more succeeding jobs in a sequence or to the
Executive System. Facilities containing job requests and/or

a program library may be transferred to the Executive System
through use of the TRN card. The TRN card is described in
Section II.

Facility Transfer Errors

The error messages used for the transfers are listed follow-
ing the typeout description and formats. The typeouts on
the console printer contailn petrtinent data to be used in
conjunction with the messages.

1) If the job program requested a facility transfer and
before the transfer was completed it was erroneously
assigned, then the typeout for message number one occurs.

TRN @1: *jrid* (assignment)

Program for job request (jrid) requested an internal
facility transfer. The transfer packet was present,
but the facility has been tagged with assignment
(assignment) which replaced the previously assigned
transfer status.

2) If none or more than one of the indicators for program
library, job request file, facility release or transfer
of facility to job request are set, then the typeout for
message number two occurs.

TRN @2: *jrid* (channel) (unit or drum address)
(code)

The code is P for program library,
J for job request file,
F for facility release,and
T for transfer of facility to job request.

Program for job request (jrid) has released facility
Cdd U/A dddddd and tagged it as (code) for Program
library, Job request file, facility release or Iransfer
of facility to job request. The facility is being re-
leased.
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If the facility cannot be found in the facility alloca-
tion tables, then the typeout for message number three
occurs.

TRN @3: *jrid* (channel) (unit or drum address)
Program for job request (jrid) has referenced $REL with

the facility (Cdd) (U/A dddddd) which is not in the
current configuration.

If the job program attempted to release a facility which
did not belong to the job, the typeout for message number
four occurs.

TRN @4: *jrid* (channel) (unit or drum address)
(assignment)

Program for job request (jrid) has illegally referenced
$REL with the facility (Cdd) (U/A dddddd) which has an
assignment status of a job request ID or

60 = down

61 = transfer

62 = reserved

63 = library

64 = log medium

65 = job request file
JF = available

If the job program was releasing to the EXEC a program
library that is already registered and assigned to a
facility, the typeout for message number five occurs.

TRN @5: *jrid* (channel)(unit or address)(program-
library name)

Program for job request (jrid) has released facility (Cdd)
(A/U dddddd) to EXEC as(program library name). This
library is already defined and assigned. Therefore, the
additional program library is released, and if a magnetic
tape, is being rewound with interlock.

If the recipient job request identity is not in the switch
list table or schedule or if it is in the schedule but not

in sequence or the same sequence as the releasing program,
the typeout for message number six occurs.

TRN @6: *jrid* (channel)(unit or address)(jridQ)
error code)
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7)

[(00]
[N

10)

Program for job request (3ridy) has attempted to trans-
fer facility (Cdd)(U/A dddddd)to job request (jrids).
Error code is (error code). Facility is being released,
and if magnetic tape, is being rewound with interlock.
The error codes are defined as follows:

Error Code Meaning
71 Recipient Jjob is not running or in
the schedule.
g2 Recipient job is in schedule but not

in same sequence of jobs (was an in-
ternal transfer).
73 Recipient job is not in the schedule

ga Recipient job is in schedule but not
in same sequence of jobs (was an ex-
ternal transfer).

If the library registration table is full, the typeout
for message number seven occurs.

TRN @7 *jridi* (channel)(unit or address)(jrids)
Library registration table is full, thus the program for

job request (jrid) with facility (Cdd) (U/A dddddd) will
not be registered. The recipient job request was (jridp).

If the recipient job has an incorrect assignment in the
drum allocation table, the typeout for message number
ten occurs.

TRN 1¢: *jrid;* (channel)(address)(jrido)(assignment)

- Program for job request (jrid;) has attempted to transfer

facility (Cdd) (A dddddd) to Job request (jrids), however,
the facility had assignment (dd). .

If an external transfer overrides an internal transfer,
the typeout for message number eleven occurs.

TRN 11: *jrid;* (channel)(unit or address)(jridp)

Program for job request (jridl) has attempted to transfer

facility (Cdd) (U/A dddddd)to” (jrids), however, an exter-

nal transfer for this facility is overriding this internal
transfer.

If the jrid of a transfer entry is not in the schedule or
running, then the type-out for message number 12 occuwrs.

TRN 12: *jrid*¥ (channel)(unit or drum address)
(assignment).
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Program for job request (Jjrid) is not in the schedule
and the facility (Cdd) (U/A dddddd)which has an assign-
ment status of {assignment) is being released to avail-
able.

11) If the drum allocation table has been expanded to its

limit, the typeout for message number 13 occurs.
TRN 13: *jrid}* (channel)(address)(jridso)

Program for job request (jridl) has attempted to transfer
facility (Cdd)(Adddddd) to (jridy), however, the drum
allocation table has reached its maximum expansion and
can not contain an additional new entry.

12) If the transfer entry has a drum length specified which
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exceeds a maximum drum configuration, the typeout for
message number 14 occurs.

TRN 14: *jrid;* (channel)(address)(jrido)

Program for job request (jrid;) has attempted to transfer
or release the facility (Ccc) (Adddddd) to job request
(jrido), however, the length of the drum area is unreason-
ably large.

U77 indicates an improper unit designation.
Assembly (Compilation) and Testing of Programs

In the following paragraphs, the terms "assembly" and "assembler"
should be considered synonymous with "compilation" and"compiler"
respectively.

The assembly and/or testing of job programs can be handled

in the manner described below. The philosophy behind this
procedure is two fold. First a minimum of control interface
between the assembler and Executive System is desired. This
provides more flexibility to assemblers and a less complicated
Executive System. Secondly, an environment for job program
testing 1s provided which is almost identical to the operation
of a proven program. The procedure is:

1) Job programs are prepared for assembly according to the
conventions of the associated assembler. One job request
to the Executive 1s necessary to load and operate the
assembler.

2) The job request(s) for running the assembled programs,
and the single object program output tape are transferred
to the Executive System via one of the procedures defined
in Section XIII.D.
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3) All the object programs on the assembler output tape,
for which there are job requests, will be run in the
order specified by the priorities in their respective
job requests. These job request priorities must differ
only in their sequence numbers. See Section III.

4) Output tapes (or drum facilities) for stacking of de-
bugging dumps from the jobs being tested can be transferred
from job to job by use of one of the procedures outlined
in Section XIII.D.

The testing of object programs that have been assembled

at some previous time can be handled in a manner identical
to the assembly and test procedure with the exception

that a job request for the appropriate assembler need not be
present.

Job Program Libraries
1. General

It is desirable and profitable to store many programs in
ROC format on a single magnetic tape or consecutive group
of magnetic drum registers. This greatly facilitates the
loading of these programs for execution. The Executive
System promotes this useful feature by allowing any

named tape or drum facility to be defined as a facility
containing a program library. Job requests for programs
stored on these named program libraries may show this
storage by placing the name of the program library in the
MEDIUM NAME field of the PTY card. The Executive then
loads the job program from the referenced program library.
If the referenced program library has not yet been defined,
then the Executive System will allocate a tape unit for
this purpose and instruct the computer operator to place
the named program library on the unit. This is achieved
via a typeout:

LOAD Ccc Uuu WITH Olibrary nameO
The operator acknowledges this message with a

"Y" if the named program library has been loaded.
"N" if the named program library cannot be loaded.

If an "N" answer 1s received, the corresponding job
request is suspended from the schedule.

The Executive maintains a count of all job request re-
ferences to a named program library. This count is re-
duced by one each time a job program is loaded from the
named program library. When the reference count reaches
zero-the-facitity-{if -magnetic—tape} containing-the
library is rewound with interlock and released. The
operator is notified with the message:

olibrary nameo A RELAC__AU_
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Program libraries stored on drum will not be released
when their reference count reaches zero. Drum libraries
may only be released by a "DPL" unsolicited message.

If the program library was defined as permanent by an
EPL message, when the count of references reaches zero,
the library is not released, nor rewound if on tape,
and the following message is generated.

Olibrary named ANAREFACccAUuu/Aaaaaaaa

This count is kept even though the program library has

not been loaded. When the program library is loaded,

its assignment will be stored in the previously establish-
ed item containing the name and count of references.

Program Library Definition

Program libraries may be defined for the Executive System
through the use of the internal and job request transfer
functions (see Section XIII.D.) through a reference on
the PTY card to a program library not yet defined and
through computer operator type-ins.

The computer operator has three messages at his disposal
to handle the assignment and the release of program
libraries. These messages are:

1) Enter program library (EPL)
2) Drop program library (DPL)
3) Replace program library (RPL)

The format, usage and EXEC response for these messages
are shown in Table 11.

Program Library Format on Magnetic Tape

Each job program must be in one of the formats acceptable
by the 1107 Relative Load routine. The beginning of the
tape may or may not contain an identification block.

The Executive System does not check for an identification
block. The program library tape is not restricted to
storage of programs. Data may also be stored between the
various job programs. Care must be exercised when data
is placed on a program library tape. The first two words
of a data block must not be equal to the 12 alphanumeric
character identity of a job program or data library re-
siding on the same tape.
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A program library tape may be produced in a variety
of ways. It may be:

1) An output tape from assemblers or compilers.

2) A library tape and as such may be maintained
using standard Librarian procedures (see 1107
LIBRARIAN).

3) Produced by any other applicable procedure which
results in a tape of the above described format.

Program Library Format on Magnetic Drum

The program library format on drum is organized as the
tape format is, with one addition. A program library
directory table must be generated on drum by the pro-
gram responsible for loading the program library on
drum. This directory table is written as the first
block of the drum library. The length of the table is
variable. The table is terminated by a word of binary
"ones." Figure 15 illustrates the Program Library
Directory Table.

JOB PROGRAM ID

JOB PROGRAM ID

initial drum address of job program

V/\,——\—\/\/\,ﬁ—\)

JOB PROGRAM ID

JOB PROGRAM ID

initial drum address of job program

111111111111111111111111111111111111

Figure 15. Program Library Directory Table
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A program library may ke stcred con magnetic drum in a
varity of ways:

A tape-to-drum program

Tape to drum copy through use of the EPL unsolicited
message

Any other procedure which will produce a drum Program
Library of the above format.

1)
2) Output from assembler or compilers
3)
4)

Program Library Housekeeping

All entries in the program library registration table
are periodically checked for legality. All illegal
entries are dropped from the table and the following
error message 1s generated. The presence of one of
these error message indicates possible machine error.

UOlibrary name A REL A Ex

x = 2 library assigned to magnetic tape facility
which is not in current configuration.

x =3 magnetic tape unit is not assigned to pro-
gram library.

x = 4 library assigned to drum channel not in
current configuration.

x =5 drum address of library cannot be located.
x =6 drum facility not assigned to program
library.

Tape to Drum Program Library Copying

The tape to drum copy is initiated by use of one of the
latter three EPL message formats illustrated in Table 11.
The copying takes place in two parts.

The first part is the setup of the drum area, the assign-
ment of a magnetic tape if the library name specified in
the EPL message is not already registered, the selection
of a 2K block of core in which the copy routine is to
operate, and loading the copy routine.

The second part is running the actual copy routine. This
routine may be anywhere in core and has a different switch
list position than other portions of EXEC. It will run in
parallel with other EXEC functions.

If a magnetic tape for the library was selected by EXEC,

a load message will inform the operator which tape to mount

and where to mount it. Responding to the load message with

N restores all conditions to the original state and the copy
ill not take place.
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EXEC copies only ROC programs to drum, everything else on the tape

is ignored. In other words, the tape need not, but may be, in
LIBRARIAN format. While the copy is taking place, a record of errors
is maintained and they are all tyoed out (if any) when the end-of-file
is reached.

The copy terminates with a response message which the operator must
answer before the copy is completed. The message format is:

library name CPY-MORE?

If any errors have occured from 1 to 9 error codes will be typed
with this message. The error codes are given below.

The responses to this message are as follows (from 1 to 3 of these
codes may be typed in at one time):

Y - for yes there is another tape to be copied and added to this
library on drum (should be typed in only after the new tape
is mounted).

L - to list the names on the console of the programs which have been
copied. (If the name is a duplicate of a succeeding one it will
be preceded by an asterisk.)

X - cancel all copying which has been done to this point.

N - No more copying is to be done. (NOTE - if a Y is typed it will
cause the N response to be ignored.) '

If the rewind of the tape which has just been copied is not com-
pleted normally or the drum area is filled, the Y response option
is ignored.

The responses may be grouped in any order. Some examples of useful
combinations are as follows:

1. XL - list of directory, new tape copied.
2. YLX - same as 1 except previous copy is cancelled.

3. XL - list of directory, cancellation of copy results so are.
The message will come out again allowing new options.

4. LN - list of directory, end copy.
5. LXN - list of directory, cancel copy, end any more copying.
6. YXN - cancel copy up to now, read new tape (N will be ignored).

The message-.is.repeated until_an N.which is _not_ignored is typed in
response.
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Copy Error Codes

1
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the area on drum was filled. All the programs may not have
been copied (Y option will be ignored).

a) The limit of 85 programs was reached. All of the programs
may not have been copied (Y option will be ignored).

b) There has been at least one duplication of program name -
the second and succeeding programs of that name have been
skipped.

There was a checksum failure for one of the programs - program
was skilpped.

At least one block for a program was not 256 words in length -
program was skipped. In remote cases, it is possible for data
(other than ROC programs) to produce this error.

At least one block of a program did not read properly - program
was skipped.

The drum write of a program block was not completed normally -
program was skipped.

3) three abnormal reads in a row have taken place - copying
for this tape is through.

b) If the write of the library directory was not completed
normally (N response), the CPY-MORE? message will be typed
out again with this error code added (try an N response again
if the drum seems to be functioning properly or cancel with
an X response).

No ROC programs were copied.

At least one block of a program was not of proper format -
program was skipped.
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Rerun Function

The Executive System provides a facility by which the operating
programs may establish rerun points. The philosophy behind the
rerun function provided by the Executive System 1is:

A rerun is primarily the responsibility of the job program.

A rerun point will be established in a manner and format
which allows either the job program to restart itself when
trouble is detected, or allows the Executive System to re-
initiate the job program at an identified rerun point.

Responsibility for the actual rerun dump and for determining
the status of all I/0 facilities will remain with the job
program.

The Executive will monitor the time of the rerun dump and
supply pertinent information from the Executive tables.

1. Establishment of Rerun Point

The job program notifies the Execution of its intention to
establish a rerun point by executing the sequence:

819 FuNcCTION 1415 SUB FIELDS 37 A/
V' tos $Qg, r,, $UOP : )
LM JP $B1, $RRU : \
‘_"\j

where r 1s the address 1in the program's assigned core area
at which the Executive will store a rerun table containing
information necessary to reset the Executive tables at the
time of rerun.

The Executive checks for any outstanding input/output and
communications requests ‘from the requesting program. If
there are no outstanding requests, the Executive System will
generate a rerun table containing all data necessary to en-
able EXEC to reinitiate this program at some future time
through the use of a job request. This table will be gener-
ated at the address specified in the Q@ register. If any
requests are outstanding, EXEC will wait until they are com-
pleted before generating the rerun table. After the table
is generated, control will be returned to the job program.

If the rerun table will not fit in the core area assigned
to the program, the job program will be terminated with an
error code of 74g and an address of the location following
the reference to $RRU.

termination code definition
T4g The area assigned to the Jjob program
starting at the address in QF is of
insufficient length to contain the
rerun table.
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74 75 74 75 74 75

Rerun Dump Identification

Starting Address
of Rerun

Numpber of Words | Loading Address
in Next Block of Next Block

——— T T T T T

Rerun Dump Identification

74 75 74 75 74 75

Bypass sentinel
(12 octal digits)

Contents optional
(2 words)

Six alphanumeric Fieldata
characters uniquely
identifying the rerun
dump

Rerun table supplied by
Executive

Optional words

Six alphanumeric Fieldata
characters uniquely
identifying the rerun
dump

Contents optional
(2 words)

Bypass sentinel

NOTE: The block length is variable to a maximum of 240 words

Figure 16.
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Rerun ID Block
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1) Select a tape from its environment and write
a rerun identification block, in the format
shown in Figure 16.

2) The second block must contain that portion
of the job program that contains the rerun
procedures for the job program.

3) Remaining blocks are formatted according to
the requirements of the job program. It is
the responsibility of the job program to in-
sure that all other blocks on the rerun tape
are different from the rerun identification
block in either the first or fourth words.

2, Initiation at Rerun Point: A job program can be
reinitiated from a rerun point in two ways. The
first is under control of the job program and
the second is under initial control of the Exe-
cutive and is completed by the job program. The
format of the rerun dump is identical for both
cases.,

a. Job Program Initiation: The job program lo-
cates the identification block, ignores the
rerun table generated by the Executive, and
reloads the remainder of the rerun dump ac-
cording to procedures established by the
job program itself. '

b. Executive Initiation: The Executive System
accepts Job Requests for programs that are
to be initiated at an identified rerun point.
The Job Request consists of the PTY Card in

the form
JOB RERUN RERUN
REQUEST, PTY,, DUMP _* MEDIUM, E, PRIORITY.
D D NAME

where RERUN DUMP ID is the 6-character alpha-
numeric identity of the rerun dump.

RERUN MEDIUM NAME is the absolute location of
the tape containing the rerun.

The procedure used by the Executive System to
load and initiate a job at a rerun polint is as
follows:

(1) The job is selected according to the rules of
selection.

(2) The operator is notified to load the rerun
dump tape on a selected tape unit.

(3) The bypass sentinel (Figure 16) is used as a
search identifier to locate the rerun iden-
tification block. The RERUN DUMP ID field
of-the PT¥-Card ts-then compared with the
fourth word of the block to verify that it
is the rerun dump specified.

(4) When the appropriate rerun identification
block has been located, the data from the
rerun table in the block is distributed to
the proper Executive tables.
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(5) The next (second) block of the rerun dump is
then loaded at the address specified in the
sixth word of the rerun identification block.

(6) Control is then transferred to the job pro-
gram via a jump to the starting address spe-
cified in the fifth word of the identifica-
tion block.

At this point the job program assumes full respon-
sibility for completing the reload and continuing
the run.

After the above procedure i1s completed the Executive
returns to the normal concurrent mode of operation.

Independent Operation of Jobs

Occasionally special jobs may have to be run which can oper-
ate best only if they have full control of the computer.
These jobs are handled in the following manner. A job re-
quest specifies an independent job to be run. The job to

be loaded and run must be stored on drum or tape in absolute
format. which can be loaded into core via a programmed boot-
strap procedure. When this type of job is selected as the
next candidate for initiation:

1. Job programs currently operating are allowed to terminate
normally.

2. EXEC saves itself on its assigned drum channel. The first
50000 locations are used by EXEC. If these locations on
drum are not damaged by the independent program, then
EXEC may be reloaded via a programmer or manual bootstrap
from the drum channel containing EXEC. If the log is
being kept on drum, then the operator should define a
log tape to which the drum log will be transferred.

3. A programmed bootstrap procedure is initiated on the
specified channel.

4. When the independent job terminates, it returns control
to the resident bootstrap routine which reloads the
Executive System in its interrupted status and transfers
control to it. If the terminating program destroys or
fails to reference the bootstrap routine control is re-
turned to the Executive by the operator via a manual
bootstrap from the EXEC drum channel.
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When EXEC 1s reloaded, the assumption 1s made that all
equipment is still in the same status that it was prior
to the independent run. The operator should inform
EXEC of any changes. The execution of the job schedule
will proceed normally and if the log was defined on
tape prior to the independent run, EXEC will continue

to log on that tape until notified otherwise.
. A sample job request for an independent program is:
jrid, PTY,,,*, medium name, I, priority.

where, medium name 1s the absolute channel from which
to bootstrap the independent program (format is Ccc).
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A. Date

The current date is available to worker programs in
two different formats. BRoth formats are in Fieldata
code.

1. Format 1

This is contained in one word tagged with the
system tag $DATE. The format is:

$DATE = [ mm] dd [yy ]

where,
mm = month. (1 = Jan, 2 = Feb, etc)
dd = two decimal digits for the day of the
month, and
yy = two decimal digits for the last two

digits of the year.
2. Format 2

This format is contained in two words. Each word
must be accessed with a system tag and not a system
tag plus increment.

$FDAT = [1 1 1 A d d |

$FDAT2= [, A 1 9 v v |

where,

111 = A three letter abbreviation for the
month of the year. The abbreviations
are:

JAN, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC, and
dd and yy are as defined above.

$DATE and $FDAT will contain Fieldata space codes
(05) if todays date has not yet been entered by
the operator.

B. Time

The time of day in milliseconds may be obtained via
the following calling sequence
"IMIP - $BLl, $TIME:

Control is returned to the address of the calling
sequence plus 1 and $QZ will contain the current wall
clock time. The exact time in seconds can be obtained by

dividing Q@ by 1000p.
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APPENDIX A. 1IBM BCD Characters and Tape Codes (OCTAL)

CHARACTER TAPE CODE CHARACTER TAPE CODE
A 61 v 25
B 62 W 26
C 63 X 27
D 64 Y 39
E 65 Z 31
F 66 jof 12
G 67 1 J1
H 79 2 72
1 71 3 73
J 41 4 a4
K 42 5 75
L 43 6 76
M 44 7 77
N 45 8 19
0 46 9 11
P 47 . 73
Q 5¢ - ag
R 51 _ $ 53
S 22 * 54
T 23 / 21
U 24 ' 33
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APPENDIX B. Job Request Error Codes (See Section II.C.)

An error in the Job request format will cause one of the following
messages to be typed on the console printer as explained in the
text of this document.

SPA¥ jrid*AERNN or INTASPA* jrid*¥AERNN

The error codes, ERnn, and their description are as follows:

ER1

ER2
ER3

Job request identity of current job too long. Message
shows previous job request ID

Card type field too long

Illegal card type

PM cards out of order

TAL name too long

TAL number too longor illegal character on the TAL card.
Illegal character on TRN card

TRN field too long

FAC name too long

Reserve on more than one card

Illegal facility requested

Illegal character on FAC

Illegal sequence on FAC

FAC asked for too large a core block

Two FAC card FACILITY REQUIREMENT fields contain asterisks
Job program name too long

Illegal character or sequence on PTY

Illegal number of characters in some field on PTY

Rerun but no absolute units on PTY

Card count on PTY and cards in job do not match

PTY cards out -0f grouping

UP 2577 Rev. 1 197



APPENDIX B. (cont'd) Job Request Error Codes (See Section II.C.)

ER22 FAC cards out of grouping

ER23 TAL cards out of grouping

ER24 TRN cards out of grouping

ER25 First card of new jrid 1s not a PTY card
ER26 Duplicate request ID

ER27 No IBANK specified on FAC card

ER28 Illegal RUSH field on the PTY card or FAC card is not the
second card of the job request.

ER29 Job request core storage table filled.

ER30 PM number is not a numeric.

ER31 Matched priority and precedence of a job in schedule
but no seguence number on new job.

ER32 Matched priority and precedence of a non-sequence
job.

ER33 Priority and precedence of Z63 but not a permanent job.

ER34 FAC card ended with colon but next card is not FAC card
starting with a tag field.
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APPENDIX C. Loading Error Codes (See Section V.C.4.)

Error or warning conditions other than those connected with in-
sufficient facility requests may be detected during the loading
process. When an error or warning condition occurs, the operator
is informed by a message on the console printer of the form

LD *jrid* ERR nnn or LD ¥jrid* WAR nnn

where nnn is a three digit error or warning code. The ERR message
causes loading to terminate, but the WAR message does not. The
error or warning codes are as follows:

00 Error in format or read of ROC program file

0l First block of program file not a label block

02 Checksum error on reading program file

03 Attempted to assign a segment storage drum table via a
transfer or to transfer the assignment of a segment drum
table to a succeeding program

04 Not EXEC ROC program

05 Table length modification not allowed

06 Jump switch cannot be deleted

07 1I/0 facility cannot be deleted

10 Illegal systems reference in main program

11 Nonrecoverable I/0 condition

12 Machine or peripheral equipment error

13 Program file does not contain symbol of drum table being
transferred to program

14 Program file does not contain symbol of drum table request-
ed for transfer to a succeeding program

15 Program file does not contain symbol of I/0 facility being
transferred to program

16 Program file does not contain symbol of I/0O facility re-
quested for transfer to a succeeding program

17 I/0 facility requested for transfer to a succeeding pro-
gram was deleted

20 Table (DALL) containing drum table assignment full, can-
not transfer drum table to succeeding program

21 Requested DBANK area too small

22 Requested IBANK area too small

23 $PARAM table too small

24  Segment storage tape assigned to same unit as main or
subroutine program file

25 No DBANK requested for load of a complex program

26 Subroutine requested segment storage

27 Tape from which subroutines are to be loaded is not a
library tape

30 Library tape format error

31 Library directory too large for 2K buffer supplied by
Loader

32 Subroutine or external reference not in library directory
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APPENDIX C. (cont'd) Loading Error Codes (See Section V.C.4.)

33
34
35
36
37
40
41
42
43
44
45

46
47

50

o1
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Total drum area requested not enough to include segment
storage

Attempted to transfer more than one I/0 facility or
drum table to same symbolic reference in program
External reference or subroutine not found in sub-
routine library

Subroutine medium not defined

Subroutine jump switch not defined in main program
Unable to assign subroutine I/O facility

Illegal systems reference in subroutine

Subroutine drum or core table not defined

Subroutine drum or core table longer than length of
corresponding table of main program

Subroutine IBANK or DBANK longer than length given in
INFO block of library

Warning, unable to make all table length changes specifi-
ed on TAL card

Segment storage medium deleted

Attempted to transfer to an independent drum table, a
drum area less than the area specified in a dependent
table (a dependent table is one which has the same
starting address as an independent one)

Core table length increment on TAL card too large (1l6-bit
sum is less than original lencgth)

Requested $ERROR table length greater than length fixed
by EXEC (97)
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Upon occurrence of the conditions listed below, the EXEC per-
forms an error termination of the job program and provides a
typeout to identify the packet of instruction address causing
the error. The error codes listed below are included in the

typeout.
The format of the EXEC termination typeout is as follows:

EXEC /// time EXEC TER *jrid*(address of next instruction to
be executed) T (time) E (error code) (address in B@ film image)

1. TIllegal Jumps and Interrupt Lockout

Octal Code Meaning
00 Program has executed a jump or return jump

to address @ or 1
75 Program has jumped to an interrupt location

77 Manual termination of program in instruction
loop or in loop with interrupts disabled

2. Internal Error Interrupt

Octal Code Meaning

01 Illegal operation

02 Trace mode

03 Memory lockout (no recovery)

05 Characteristic underflow

06 Characteristic overflow

07 Divide overflow

51 Illegal operation and illegal recovery address
in $ERROR table

52 Trace mode and 1llegal recovery address in
$ERROR table

55 Characteristic underflow and illegal recovery
address in $ERROR table

56 Characteristic overflow and illegal recovery
address in $ERROR table

57 Divide overflow and illegal recovery address
in $ERROR table

61 Illegal trace mode set in area other than

current program or EXEC entrance
For nonrecoverable error interrupt conditions, the appropriate code

and P register setting are stored in the BZ film image for the
terminated program.
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3.

6.

202

Communications
Octal Code Meaning
11 Exceeded number of packets allowed for chain
12 Packet or buffer address outside of program
limits
14 Illegal unit or channel select
15 Illegal function code

For communications error conditions, the appropriate code and
packet address are stored in the B@ film image for the term-
inated program.

Program Release

Octal Code Meaning
16 Illegal release (test instruction error)
17 No outstanding requests at time of release
76 Job program has tested an illegal packet be-

fore releasing control to $WAITIL

For program release error conditions, the return address from
the Bl register and appropriate code are stored in the BZ film

image for the terminated program.
1/0

The codes for I/0O error termination are codes 20-37 in
Appendix F.

Illegal Address

Octal Code Meaning
74 One or more words of a transfer or release packet
or rerun table addressed by the QJ register lies
outside the core area assigned to the job program.
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APPENDIX E. EXEC I/0 Function List (See Section VII.)

Function

EXEC Mnemonic

Octal Value

UNISERVO IIA Tape Unit (

variable block mode)

Read forward RTF 42
Read backward RTB 62
Search forward SRTF 46
Search backward SRTB 66
Read forward with sentinel check RTFS 43
Read backward with sentinel check RTBS 63
Move forward MTF 41
Move backward MIB 61
Rewind REW 20
Rewind with interlock REWL 21
Write at 12.5 kc WTL 01
Write at 25 kc WTH 02
UNISERVO IIA Tape Unit (fixed block mode)
Read forward FRTF 52
Read backward FRTB 72
Search forward FSTF 56
Search backward FSTB 76
Read forward with sentinel check FRFS 53
Read backward with sentinel check FRBS 73
Move forward FMTF 51
Move backward FMTB 71
Rewind REW 20
Rewind with interlock REWL 21
Write at low density FWTL 03
Write at high density FWTH 04
UNISERVO IIIA Tape Unit
Read forward RTF 49
Read backward RTB 62
Search forward SRTF 46
Search backward SRTB 66
Read forward with sentinel check RTES 43
Read backward with sentinel check RTBS 63
Move forward MIF 41
Move backward MTB 61
Rewind REW 20
Rewind with interlock REWL 21
Write WTH 02
Masked search forward MSF 47
Masked search backward MSB 67
Contingency write CW 03
Write end-of-file WEFH 04
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Function

EXEC Mnemonic

Octal Value}

UNISERVO IIIC Tape Unit
Write binary at high density WBH 02
Write binary at low density WBL 01
Write BCD at high density WDH 06
Write BCD at low density WDL 05
Write end-of-file at high density WEFH 04
Write end-of-file at low density WEFL 03
Skip while erasing SKIP 10
Read binary at high density RBH 42
Read binary at low density RBL 37
Read BCD at high density RDH 52
Read BCD at low density RDL 47
Read binary high with sentinel check| RBHS 43
Read binary low with sentinel check RBLS 40
Read BCD high with sentinel check RDHS 53
Read BCD low with sentinel check RDLS 50
Search binary at high density SRBH 46
Search binary at low density SRBL 44
Search BCD at high density SRDH 56
Search BCD at low density SRDL 54
Backspace block BSB 61
Backspace file BSF 64
Rewind REW 20
Rewind with interlock REWL 21
Magnetic Drum
Read drum RD 42
Block read drum BRD 52
Search drum SD 45
Block search drum BSD 55
Search read drum SRD 46
Block search read drum BSRD 56
Chain block read drum CBRD 62
Write drum WD 02
Punched Cards
Condition Fieldata input CFDI 62
Condition column binary input CCBI 63
Condition row binary input CRBI 64
Read card RC 41
Read card trip fill RCTF 42
Read card trip fill with sentinel- RCTS 44
check
Condition Fieldata output CFDO 04
Condition column kbinary output CCBO 05
Condition row binary output CRBO 06
Punch card stacker & PCS@ 02
Punch card stacker 1 PCS1 03
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Function EXEC Mnemonic Octal Value
High-Speed Printer

Print HSP PHSP 02

Print HSP variable format PHSV 03
Paper Tape

Read paper tape forward RPT 42

Read paper tape backward RPB 62

Punch paper tape PPT 02
Control

Remove logical interlock RLI o7

Terminate TERM 23
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APPENDIX F. I/0 Packet Status Codes (See Section VII.)

Before the Executive System returns control to a program which
has executed the I/0 request submission calling sequence, any
former content of bits 35-30 of the first word of the I/0 re-
quest packet is replaced by a new status code. The significances
of the value of the codes used are listed below:

Octal Code

Meaning

00

01

02

03

04

05

UP 2577 Rev.
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The request has been completed normally. If there
were any errors, recovery was successful.

Logical interlock was in effect at the time the
request was to be executed.

A find was made in a read with sentinel check
operation. Logical interlock has been set.

End-of-file (magnetic tape), invalid address

during execution of function (drum), or an attempt
was made to read a UNISERVO IIA tape backwards

when it was in the rewound position. Logical inter-
lock has been set for nondrum units.

For a UNISERVO IIIC, a file separator was encountered
during a forward read of search. If there is a block
of data after the file separator, the tape is posi-
tioned ready to read that block. If the tape has

not been recorded beyond the file separator, another
forward read or search will result in a runaway tape.
A backspace file operation will reposition the tape
so that the tape mark is ahead of the read head,
making 1t possible to back over the file with a back-
space block operation. Status code 03 is also stored
in response to backspace block if a tape mark is
passed over.

End of magnetic tape, end of paper tape, or end of
card deck. Logical interlock has been set.

End-of-block detected during a block search drum
or block search read drum operation, i.e., a find
was not made. For UNISERVO IIIC operation, an ab-
normal frame count error status code was received
while reading the block just passed over; i.e., an
exact multiple of six characters was not read. Due
to the IBM.recording formats, it may or may not
indicate a read error. S6 of the last word read
into core has a count of the number of significant
characters in the last input word.
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Octal Code

06

07

10

11

12
13

14

15

16

17

20

21

208

Meaning

A nonrecoverable error has occurred in reading the
word following the drum end-of-block word. If car
were being read, an illegal character was found on
the card most recently read. Logical interlock ha
been set in the latter case.

Nonrecoverable drum parity error. The address of
the word in error is in bits 22-00 of the status
word.

Not used.

A nonrecoverable read or write error has occurred,
as specified by the interrupt code in bits 29-24
of the packet status word. Logical interlock 1is
set for nondrum units. For block functions on
magnetic tape, bits 35-18 of the record count word
contain the number of blocks read or moved since
the function was begun, including the erroneous
block. The buffer status word reflects the num-
ber of words transferred into memory including
those taken from the erroneous block. -

Not used.

A read or write error on magnetic tape, card unit,
or printer has resulted in an indeterminate posi-
tion of the input or output medium. Logical inter-
lock 1is set.

During the execution of the request, an interrupt
indicating manual intervention was received. An
EXEC I/0 error message was typed out, to which the

operator responded that the requested unit was down.

Logical interlock is set for nondrum units.

The requested nondrum unit was declared down before
the request was serviced.

While this request was in the request list, it was
cancelled by a terminate request.

While the request was being executed, it was halted
by a terminate request.

A priority specification other than O, 1, 2, or 3
was in bits 35-18 of $QJ.

The function code was not defined for the specified
channel.
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Octal Code Meaning

22 The master bit unit designator field, 15-00 of
word 2, contained no master bits, more than one
master bit, specified a unit not part of the EXEC
environment, or specified an input-only or output-
only unit not consistent with the function code.

23 The specified unit was not assigned to the request-
ing program.

24 One or more words in the request packet, other than
the first two, overlap a core area not assigned to
the requesting program. The function code is used

to determine the number of words which constitute
a request packet.

25 Illegal input buffer starting address, or too many
input words requested (cards?.

26 The drum area to which writing is specified, in-
cludes locations assigned to another program.

27 An attempt was made to initiate a write on magnetic
tape unit, with a zero word count, as specified in
bits 33-18 of word 3.

30 Invalid starting address requested in drum read
or search.

31 One or both of the first two words in the request
packet overlap a core area not assigned to this
program.

32 More than 65,535 output words requested in card
punch operation.

33 Read requested from nonexisting drum address.
(Operator response of F to I/0 Error message 22.)

34 Write with BCD specified has been attempted on a
UNISERVO IIIC with S1 of the first word equal to zero.

40 The execution packet address is stored in the request
list.

41 - 77 The request is currently being serviced. If the

execution packet contains fields indicating buffer
status or number of blocks, lines, or cards processed,
and if the requesting program has control, the request-
ing program may determine.from these fields how many
words of -input-or output have been processed-so far.
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APPENDIX G. Packet Formats and Calling Sequences

The following paragraphs outline the packets and corresponding
calling sequences which serve as an interface between EXEC and
the job program operating under controcl of EXEC. A complete
description of the various operations can be found in the text
of this document.

1. Input/Output Requests (See Section VII)

An I/0 request is submitted to EXEC via the calling sequence:

Xﬁ 9 FUNCTION 14]15 SUB FIELDS 37
i LDP $Q0, a .
I TR . |
LM P (BT, SX 10 :
where,

$XI0 is the entrance to the I/0 section of the Executive
system, and

a is the address of a request parameter.

The request parameter must contain the address of the request
packet in H2 and the request list priority assignment in S3.
Tl of this word is ignored.

The I/0 request packet in generalized form is as follows.
For specific usage, all of these words may not be needed.
For instance, for a search on drum only words, 1, 2, and 6
are needed; hence the third word of the packet is coded as
a sentinel word.

30 26 24 22 18 15

Status Interrupt Status
code code Drum address word

Function |[Channel <———————  Drum address —| Function

code [«Format—| }<—Unit number (master bit) —| word

G

I/0 Access
W \Y word

G

\Y Buffer Status
word

Number successfully processed Number to be processed Record Count

word

Sentinel

Any identifier word word

mask Mask word

211
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2. Communications Reqguest (See Section IX)

A communication request is submitted to EXEC via the
calling sequence:

\ 819 rFuncTiON 14}15 SUB FIELDS 37
LDP $Q0 , a :
1 T T R R
LM JP $B1,$COM : 3
[ A l..-_\ — —
where,

$COM 1s the entrance to the communication section, and
a is the address of the request parameter.

The request parameter specifies the address of the com-
munication packet in H2 and the number of additional
packets in the chain, if any, in S1. The remainder of
the word, bits 29-18, is ignored.

The generalized form of the communication packet is
as follows:

29 26 23 18 11 00
a b 00 c d
0 e f
00 9
0 h i
where,

a is the function code.

b is the channel number for the LOAD, UNLOAD, or

CHANGE messages.

is the status code.

is the unit number, in master bit selection, for

the LOAD, UNLOAD, or CHANGE messages.

e is the address of the first word of output (TYPE
TYPE AND READ, LOAD, UNLOAD, and CHANGE messagess
or the address for deposit of the first word of
input (READ).

f is the number of output characters to be typed or
the number of input characters to accept.

g is the address of the first word of the next com-
munication packet if the requests are being chained.

h 1s the address for deposit of input characters for
the TYPE AND READ message, and

i is the number of input characters to be accepted
as input for the TYPE AND READ message.

Q.0
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Internal Transfer of Facilities (See Section XIII.D.)
The internal transfer of facilities is performed by
cooperative coding between the two programs involved.
The donating program must release the facility and the
receiving program must request the facility.
The donating program releases the'facility by use of
the following calling sequence:
8|9 FUNCTION 1415 SUB FIELDS 37 Y
LDB | [$Q0,p, . SUOP : §
LMIP | [sB1,SREL : )
!
IJIULMIPL . C 2,
. o~ T i .
where,

p is the address of the transfer packet.

The transfer packet format is as illustrated below:

35 29 26 22 15
Recipient program job request identifier
. - Drum address —
Channel l <——  [Unit (master bit) ————>
Transfer - Drum length —>
code

Any parameter

The EXEC maintains two indicators to show the presence

of a transfer. These are S2 and S3 of $ERROR+7 in the
receiving program. S2 is set when EXEC receives a
facility transfer directed to the job program and cleared
when the transfer is completed. S3 is set as long as
EXEC is maintaining at least one facility transfer for
the program.

The job program may use the indicators to determine when
to reference $TRN to complete a transfer. The calling
sequence to complete the facility transfer by the receiv-
ing program is:

I Ttac| {[8]9 FuncTion 14]15 SUB FIELDS 37 S
LDP $Q0, r . {
LMJP | [$B1,STRN :
JUMP ,OUT : )
Ll ;4//
¥ O S B S — — ,\_ﬂ\,a>_/$/

UP 2577 Rev, 1 213



35

where the word r must be of'the forms:

29 23 17 00

214

where,

p

is the address of a three word buffer in the job
program used for storing the received transfer packet.

is used for determing the priority of I/0 request, and

if control is to return to A+l if no facility is found
or to A+2 if a facility is transferred.

if the program is to be placed in a wait condition
until either 1) a communications I/0 packet is com-
pleted at which time control goes to A+l or 2) a
facility transfer is completed at which time control
is returned to A+2.

if all facility transfers directed to this program
are examined until a parameter match is made between
the fourth word of the transfer packet and the para-
meter at A+2. If a match is made the corresponding
facility is transferred to the program and control
is returned to A+2, otherwise control is returned to
A+1.

If when a match is found the facility is assigned to
the program and control is returned to A+2, and if

no match 1s made the program is placed in a wait con-
dition until either 1) a communication or I/0 packet
is completed at which time control returns to A+l, 2)
a facility transfer with no parameter match is receiv-
ed by EXEC at which time control is returned to A+1,
or 3) a facility transfer with a parameter match is
made at which time the facility is assigned to the
program and control is returned to A+2.

4. Program Release of Control Requests (See Section VIII.B.)

If

a program requires the completion of a specific I/0

request before it can continue operating, the following
calling sequence 1s coded to relinquish control to EXEC:

$1819 FuncTion 14]15 ~ SUB FIELDS 37

) B

!
TPO f , packet address , 0, $ T n . f
/

iLIMIJIPl $B1,$SWAIT

V‘V\MN
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where,
f is the amount of film memory to save as follows:

f = 0, save 01-34g, 101g-117g and 130g-177g.

l
—

save 01-34g, and 101-117g.
= 2, saving film is not required.
n 1is the type of packet being tested.
n =1, I/0 packet status testing.

= 2, communication packet status testing, and
$WAIT1 is the entrance to the Dispatcher for waiting on a
specific request.

The instruction preceding the load modifier and jump instruction
must be a test positive instruction and the h, i, and b desig-
nators must be zero.

Programs which use this release of control sequence are immedi-
ately returned to the active cycle upon comple?lqn of their
specific request. If the interrupt which signifies completion
occurs between the time of the TPO instruction, and the LMIP
instruction, control will be returned immediately to the program.

If a program can operate after the completion of any one of a
number of I/O requests, the calling sequence is:

J18]9 Funcrion 1415 SUB FIELDS 37 f
lT|N|G| ! @ , packet address, @ , $ Tn : )
€ s JP 9, RESUME : 7
T NG f , packet address, 0, $ Tn :
lqumL g, RESUME H
blLlMlJIPAl $B1,SWAIT o : J

where f and n are as defined above, RESUME is the address to
which control is to be returned and $WAIT is the entrance to the
Dispatcher for waiting on any of a number of requests. The second
instruction preceding the LMJP instruction must have an a des-
ignator of either 0, 1, or 2.
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Programs which use $WAIT as the release entrance are returned
to the active cycle immediately following the completion of any
of the outstanding requests. If a packet was completed before
a reference was made to $WAIT, control is returned to the pro-
gram immediately after the reference to $WAIT.

Programs which attempt to release control to $WAIT or $WAITL

with no outstanding request existing will be unconditionally
terminated.

The program release termination codes are as follows:
16g Illegal request (test instruction error)
17g No outstanding request at time of release

76g Job program has tested an illegal packet before
releasing control to $WAITL.

For program release termination conditions, the appropriate
termination code and return address from Bl are stored in B¢
film image for the terminated program.

Program Specified Termination Requests (See Section XII.)
In order to terminate the operation of a program at the nor-

mal end of a job, control is returned to EXEC through execution
of the following job program specified calling sequence:

819 FuncTiON 14]15 '~ sUB FIELDS 37 3
| LM P [ [$B1.SEND _ :

When this reference is made, the program is removed from the
switching cycle, entries pertinent to the program are deleted
from the system tables and all facilities assigned to the pro-
gram are returned to available status except those which have
been transferred to another program. The operator is notified

of a normal job termination through a type-out on the console
printer.

If a program is to be terminated for reasons other than the
normal end of the job, several options are available. The
program may specify termination with or without a trouble
memory dump and with or without deletion from the schedule
of other jobs in sequence with the termination job. The

calling sequence for specifying such an abnormal termination
is:

Rev.
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819 FuncTiON 14}15 SUB FIELDS 37 5
| LPP 300,k _ : !
LM JP $B1, $ERR : 7

—M—/WVWWW

where,

p is the address of a parameter word specifying the
type of termination.

The word at p is of the form:

{]8]9 Funcrion 1]15 SUB FIELDS 37 j
35 :
._L_GELJMJ._ d/1 'f:;_, ‘ ‘}/
where,

d 1is either 1 specifying that a trouble memory dump
is to be taken, or

O specifying that a trouble memory dump
is not to be taken.

If the terminating program is part of a sequence, then the
job request is placed in suspension and no more jobs will
be selected from this sequence until the operator exercises
one of the four options in regards to the suspended job
request. See Table 10.

Establishment of Rerun Point Request (See Section XIII.G.)
The job program notifies the Executive System of its in-

tention to establish a rerun point by exeuction of the follow-
ing calling sequence:

{ 8(9 FuncTiON 14]15 SUB FIELDS 37 j
| LPB | |]%QfF.r. SUOFP : f
1L1M1J131h $B1.,$RRU . - : i/
Ll Nt —-— N e ]
where,

r 1s the address in the program assigned core area at
which the EXEC will store a rerun table containing
information necessary to reset the EXEC tables at
the time of rerun.
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The job program must provide for construction of the re-
run identification block (Figure 16) and must provide for
storage of the blocks of rerun dump on the external medium.

The job program can be reinitiated from a rerun point either
under control of the job program or by submission of a job
request to the EXEC.
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APPENDIX H.

Internal Transfer Codes (See Section XIII.D.)

Bit
Position Value Explanation
35 0 The facility is a drum facility
1 The facility is not a drum facility
34 0 Null
1 A program library is being transferred
to EXEC
33 0 Null
1 Job requests are being transferred to
EXEC
32 0 Null
1 The facility is being released, and if
tape, is rewound without interlock.
31 0 Null
1 The facility is being transferred to
a job program
30 0 Null
1 Rewind indicator for magnetic tape
| transfer

The legal combinations for the transfer codes are listed below:

Octal Control Bits

Value |35 (34

33

32

31

30

02.
04
10
20
42
43
44
45
50
51
60
61
70
71

Pt ek ek ek pd e e e e O O OO
—_ - O D OO OO R OO0

b=k O O OO O OO R OO

OO0 00 OO RHOOOORO

OO0 O0OO0OO0ODOOMKKMEHOOOM

H O OMR OH OMFROOOOO
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Octal

Character printed

Code Console

Model 46 HSP

Model 751 HSP

00 ignored

01l

03
04

05 space

06
07
10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32

34
35
36
37
40
41
42
43
a4
45
46
47
50
51
52
53
54
55
56
57

VIA+ T o NRKXECHNMHIOUVOZEZCN AGWHIOMMOOm P

— % ¢n|

@ - ) se

nonprinting
np
np
np
np
space
A

e 3~ (PPEVIHEAF T NKXECCHNITOOOZZT RGHIOMMOOQW

e}

-5 D
goliee]

=}
O

(IR g = L N (5)

pace

R—~F*PBPVIAF I o NKXECCCHNITOUOZZET AGHRIOTMMUOUOQW >

- ) ee

s
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1107 Subsystem Codes (cont.)

Octal
Code

Character printed

Console

Model 46 HSP

Model 751 HSP

60

)

£

62
63
64
65

67
70
71
72
73
74
75
76
77

~0ONOOBMWNEHO

>0 e

\€~©m<@@bwmpo

np
stop code

SO0 PR WNHO

WO N
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UP 2577 Rev. 1




APPENDIX J. EXEC I/O Request for UNISERVO IIIA Dual Channel

Subsystem

The following rules are followed by EXEC I/O when servicing
requests on UNISERVO IIIA dual channel subsystems:

1. Only the read-write channel can be specified in the I/0
request packet. The read-only channel is used for servic-
ing requests internally by EXEC and is not available di-
rectly to the job program.
2. When a request is submitted, the nature of the operation
and the status of each of the channels is checked for
appropriate action:
Type of
Operation
Reqguested Channel, Status Action Taken
Read Read-only channel not busy Service on read-only
channel
Read Read-only channel busy Check read-write channel
Read Read-write channel not busy Service on read-write
channel
Read Read-write channel busy Store request on list
Write Read-write channel not busy Service on read-write
channel
Write Read-write channel busy Store request on list
3. When an interrupt signals the completion of a request on
the read-only channel, the request list is scanned in search
of a read request for a unit which is "ready". To be "ready",
a unit must not be in operation on the read-write channel,
nor may 1t be designated in a write request higher up on the
list. If a read request for a ready unit is found, it is
implemented on the read-only channel.
4. When the read-write channel completes a request, the request

list is searched for a write request designating a unit which
is ready. " If the read-write channel cannot be made busy

with a write request, another pass through the list is made
in search of a read request designating a unit which is
ready. (Note - All priorities are scanned for write requests
before a read request is serviced on the read-write channel.)
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The consequences of these rules are:

1. Requests for a given unit are always implemented in the order
received, assuming that the priority specification (2, 1, or
@) is not greater than that of a previous request still out-
standing. ~

2. Write requests, when available, are given preference over
read requests on the read~write channel.

3. When the request list contains only read requests, and the

requests do not all designate the same unit, both channels
are kept busy servicing read requests.
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APPENDIX K
$ERROR TABLE

Decimal Octal Usage

jof a (unused error interrupt location)

1 L illegal operation error recovery subroutine entrance

2 2 trace mode subroutine entrance

3 3 memory lockout error recovery subroutine entrance

4 4 (unused error interrupt location)

5 5 characteristic underflow error recovery subroutine
entrance

6 6 characteristic overflow error recovery subroutine
entrance

7 7 divide overflow error recovery subroutine entrance

8 19 standard USE Subroutine Alarm Exit

9 11 IBANK length, IBANK, beginning address

17 12 DBANK length, DBANK beginning address

11 | 13 carry designator

12 14 overflow designator

13 15 BZ

14 16 Bl

15 17 B2

16 20 B3

17 21 B4

18 22 B5

19 23 B6

20 24 B7

21 - 25 B8

22 26 B9

23 27 B1g
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$ERROR TABLE (cont.)

Decimal Octal Usage

24 30 b1l

25 31 B12-Q@-AZ
26 32 B13-Ql-AlL
27 33 B14-Q2-A2
28 34 B15-Q3-A3
29 35 A4

3g 36 A5

31 37 A6

32 49 A7

33 41 A8

34 42 A9

35 43 ALY

36 44 All

37 45 Al2

38 46 Al3

39 47 Ald

49 5¢ A15

41 51 contents of location 281Q or 34g = AL5+1
42 52 Rl

43 53 R2

44 54 R3

45 55 R4

46 56 R5

47 57 R6

48 60 R7

49 61 R8

5 62 R9

51 63 R1g
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$ERROR TABLE (cont.)

Decimal Octal Usage

52 64 R11

53 65 R12

24 66 R13

55 67 R14.

56 79 R15

57 71 contents of location 881Q
96 149
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contents of location 1273y
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