






































































































































































































































































































































































































































































































































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)
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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
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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.

UP 2577 Rev.



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.

UP 2577 Rev, 1



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)

UP 2577 Rev,
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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

180

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
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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

200

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>_/$/
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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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218

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

222
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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.)

UP 2577 Rev. 1 223



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

UP 2577 Rev.
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