






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































‘Function Code 02 is activated 2s the result of a call from Phase 2
to process a service request normal directed- to the REX Loader.

"Purpose: Interpretively execute REX Loader service request and
: return program control to requestor.

Parameters: B4 set to address of SMOD making'Phase 1 request.
, BL of :requesting SMOD set to address of SMOD containing
RiXecuted programs worker "B! registers.
B5 of requesting SM0D set to address of execution area
o of program.
. B4 of requesting SMOD set to address of REXMOD allocated.
' " 1P# position of REXMOD contains address of requesting REX
e packet relative to execution area.
Funection: . ~Retrieve REX Loader packet and process as summarized
by Table 9-1.
« Set Normal and Abrormal return address in REXMOD to
nPr plus packet length. Set B7 of HEXMOD to § if
no errors were encountered during process of request.
Set B7 non-zero if errors.

Exit: Return control to Phase‘Z.

9.6.5-4 -



X Loader

nction Code

REX Service Request

REXecutor Action Taken

00-10
11
12
13
14
15
16
17
20
21
22
23
2/,
25
26

77717

¢-6'9'6

Un»assigned
Site Utility
Un-assigned

Real Time initiélization

Start Slave

Rerun Dunp

Print Drum

Print core

Subroutine load or R.T.
Internal Load request
Allocation request
Segment Load
Peripheral unit release
Core release

Random storage release
Un-assigned

extension

—

Il WOV WENN<SOD T w1

Table 9-1

YES
YES
YES

NO
YES

| PR QSR G \, S QT WK WL I S G W |

- REXecuted program is terminated.
- REXecuted program is terminated.

REXecuted program is terminated.
Skip and mark. done.
Skip and mark. done.
Skip and mark done.

Process & submit images to primary outpv
n " o n n n

.Skip and mark done.

Skip and mark done. :

Locate previounly reserved unti.
Load segment a1 segment errata. -
Release mapped unit to OMEGA.
Skip and mark done.,

Release mapped storage to OMEGA,
REXecuted program is terminated.



. ACCEPT - submit following request to OMEGA
* console handler.

ENT*B7%Message Address
E}mm 71 ¢2

Where message contains gero characters to print.
Upon return of control store A and Q registers
in ACCEPT specified buffer and exit to Phase 2.
ACCEPT requests will be limited to 10 charscters
1exclud1ng stop code.

. -STOP and TERMRUN - Submit approprlate termination
message to primary output stream, set "done™
1ndlcator to execution area and exit to Phase 2.

- Exdit: Returr control to Phase 2 with normal and abnormal
: return. address of REXMOD set to end of packet..B7 -
of* REXMOD should beclear to 1ndlcate successful
completion.

Function Code 05 - Activated when an invalid REX service request
is made.

Caller: Execution area under Activity 1 of REXecuted program
S when it performs one of the following calls through
REX pseudo interrupt registers. U and L of 136, 137,
143, 145. U of 144, 146; L of 142.

Parameters: B7 of calling SMOD contains "P" of request relative
to execution area.
Function:  Submit following diagnostic to primary output stream;
' set ABORT indicator in execution area and abort control
thread.

JLLEGAL REX CALL

Tiem® - T e M o Qe T
e e RSN Ja U Uk R v SR~ ) w........_ e

thread optioxn.

[Sahall = 270
P M e e G -
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Function Code 06 - Used by all routines to submit diagnostic.
| messages. ' ‘ o

'“Caller: Phase 2, Execution area or an ihterﬁéi'request from
‘ .~ Phase 1 under-either Activity 1 or 2 of REXecuted
program. - : o '

Parameters: B3 contains message number.

Function: .. Retrieve and submit to primary diagnostic message

-~ v .indicated by B3.

. .Set indicators Done or Abort in execution area
dependent upoffl message number (see Table 9-2). =

Bxit: . Return control to requestor or abort control thread
dependent upon message options.

Function Code 07 - Used to process Program Fault(s) executed by
REXecuted progran. < .

Celler: Execution area under Activity 1.

Parameters: Set to address of fault location.

‘Funption: . Return program control to fault recovery address
- specified in REXecuted programs E.I.R. If fault

recovery address not provided submit diagnostic

and terminate task.

BExit: ) . 'Return program control to fault recovery address
‘ ‘ if given.

. Terminate task if no recovery point given.

Function Code 10 - Activated as the result of memory guard violation

Caller: Execution area under Activity 1.
Function: Submit diagnostic message 27.

Exit: Abort control thread through Content Supervisor.

Function Code 11 - Activated as the result of executing a priviledged

instruction function code 770X~ 777X except 7771 and 7775, and I/0
instructions

Cailer: ZExecution area under Activity 1.

O
o~
U
!
o



9.6.6

Function-Code 11 (Continued)’

Function: - Return program control to fault reéovery address

specified in REXecuted programs E.I.R. If fault
recovery address not provided submit dlagn03u1c
message 30 :

Exit: o . Return program control to fault recovery addross
1f speclfled

. Abort control thread if no recovery address given.

‘Function Code 12 - Load segment errata.

" Caller: Phase 2 as the result of a segment load.

-

Parzreters: 32 of storzze module contains sezment mimber loaded.
Function: Locate and load segment errata for given segment:

Exdt: Return control to Phasé 2.

Diagnostic Messages

An elemen
mission o

all diagnostic messages conveyed to primary ou put

t of Phase 1 within the REZ¥ecutor is responsible for ‘sub-
by

“stream by the REXecutor. Upon activation of diagnostic routine B3

contains binary number of message to be submitted. B2 may contain
- supplementary information; normally a binary address to be strung -
1nto a five character numeric field and submltted along with the :

.message.

-

Message number is used to retrieve a one word Enter within a table
which describes message and action to be taken upon completion of
submission. Format is as follows (see Table 9-2 for messages):

 Bit Position - Content
29 Set to 1" implies additional data contained in

B2 which is to be masked into last pos1tlon of
message before submission.

28 Set to "1" request a check of "P" option from
Progran Start card if given dump Execution area.

27 ) Set to "1" request a check of "E" option from
: Program Start card if given dump Execution area.

26 “Set to "¥ ~ Set M"abort" indicator in Executlon
area U (word X).

25 Set to "1# - Set "Done' indicator in Execution -

area U (word Xj.

9.6.6-1



Bit Position

24
23

22

20-19
15-18
0-14

Set 1o

Set to
option

Set to
option

Set to

“WUnused

Length

Content

114~ return contrel tc regquestor.

n11 - set SMOD to ABORTS exit if "MXM
given on "REX" card.

min ~ return control to requestor if uwin
given. ’

-

111 —~ set SMOD to ERROR$ exit.

of diagnostic message.

Address of diagnostic message.

9.6.6-2



TABLE 9-2

_MsG # ﬂ__|,291,,28. 271261 25(24123122] 2112019118 15114 of MESSAGE LITERAL

00 11 1] 1| 1] o] 0] 10 {1 6 ERRG | INVALID REXECUTOR CALL = XXXXX

01 ol of o] of of o] 101 7 ERR1 | REXECUTOR CONTROL STATEMENT ERROR
02 ol o] ol of ol of 10| A ERR2 MEANS TABLE OVERFLOW

03 of ol ol of of of 101 L ERR3 PROGRAM NOT FOUND '

04 ol ol ol of o] of 1011 5 ERR/ CODE MODIFICATION ERROR

05 ol of of of o[ Of 10 {1 5 ERR5 CORE STORAGE OVERFLOW

06 ol ol ol of o] of 11011 5 ERRG PROGRAM CODE UNREADABLE

07 ol ol of of of of 1410{1 6 ERR7 PROGRAM LOAD MEDIA UN-ASSIGNED -

10 o] ol o] of of of 11011 5 ERR10 SEGMENT STORAGE OVERFLOW

11 o] oj of of of of 1401}"1 5 ERR11 INVALID ERRATA ADDRESS

12 o] ol of of of of 1011 5 ERR12 TINVALID PARAMETER STORAGE : K
13 1 1] 1| of of o 14of1 7 ERR13 INVALID PROGRAM START GIVEN XXAXX
14, 1 10 1 1] of o 140]1 5 ERR14 TLLEGAL REX CALL XXXXX

15 11 1) 1| 1| of of 14 o0f{1 7 ERR15 INVALID REX LOADER REQUEST . XXXXX
16 of 1 1 1 of o 11]n1 6 ERR16 NON DESCRIBED CHANNEL AND UNIT

17 of 11 1 1 of o 1411 6 “ERR17 NON DESCRIBED DRUM ADDRESS

20 o 1 1 1 of o 14111 4 ERR20 FACILITY UN-ASSIGNED

21 o 1 1 11 of o 111 6 ERR21 UN-TRANSLATABLE REX PARAMETER

22 o 1 1 14 of o 141]1 7 ERR22 INVALID INPUT/OUTPUT FUNCTION CODE °
23 of 1 11 1 o o 14 0] 1 3 ERR23 . | REXMOD OVERFLOW ‘
2/, 11 1 0o o 1 14 go|o 3 ERR24 REX TERMRUN

25 11 11 0 o 1 1 do|o 3 ERRR25 REX STOPRUN

26 14 1 1 1 0o 0 101 4 ERR26 PROGRAM FAULT XXXXX

27 o 1 1 1 o o 140]1 5 ERR27 PROGRAM LOCK VIOLATION

30 o 1 | 1 of o 1401 7 ERR30 PRIVILEGED INSTRUCTION VIOLATION

31 of ol of of of o of1]0 10 ERR31 REXECUTOR CONTROL CARD UN-RECOGNIZABLE
32 o 1 1 1 o o 14111 6 FRR32 I/0 ERROR NO ERROR ADDRESS

£-9°9'6




‘Function

i‘Codev
o1
02

03 -
04
05
06

07

10-37

Call

intefﬁal.

. Internal

| ﬁ(ﬂo)

L(140)
U(141)
L(144)
T(142)

- Unassigned

REXecutor Phase 2 - Library Number XXX is a re-entrant Secondary
Exec rouline responsible for reformatting and executing standard
- REX I1/0 and associated controls: CKSTAT and TAKEOVER., Phase 2

~ 1s activated by the following function codes.

« Description

Refdrma{ and executé 1/0 request

Return program control to eligible
"~ lost control point ‘

) REX inpﬁt/output4ca11v'
REX CKSTAT call
REX TAKTOVER call -
REX LOADER call

REX console request termrun or
stoprun

9 06--7"'1



Functlon Code 01 - Used to. translate and excute REX 1nput/output ‘

' Caller:

Parameters:

Function:

request serial for any REXecuted progran.
See Table 9-3 for REX functions available.

REXecutor, Phase 2, as the result of a QREF to
‘activity addendum 2 of REXecuted program.

B4 - Set to address ofistoragé module containing B
register settings at time of request. "A" register
position of storage module contalns address of '

’\aSS1gned RLXMOD

B5 - Set to address of executlon area of REXecuted

program.

Clear execution packet and retrieve REX call packet.
Locate equivalent CMEGA assignment from Table 9-1 or

- 1A through use of unit and/or channel number contained

in REX packet.

If peripheral type is FH880 or FASTRAND translate

drum address to ¢0510a increment and store in OMEGA
packet.

- If peripheral type is 13, 14 or 15 branch to routine

to set up and execute appropriate request to
Cooperative Control.

With peripheral type retrieve function code from

REX packet. Retrieve "schedule number" from Table 9-4
by referencing word based on REX function code and
location within word based on peripheral type.

Access correct location of Table 9-5 based on ‘
"schedule number" obtained from Table 9-4 and perform
the following: '

Ir 229 set, retrieve buffer control word from

REX packet and store as base address and number of
words in OMEGA packet (base address is stored as
relative to lower lock of the Phase 2 routine).

Iif 228 set retrieve search word from REX packet
and store in OMZGA packet.

rol

Enter GMEGA function code in B1 and give contro
9-5.

to the execution routine indicated by Table

The execution routines verforn or simulate (Table 9-6)
REX I/0 requests by issuing I/0 requests to CMEGA.
Certein REX recuestis may recuire multiple CMEGA
functions: (e.g. the execution routine responsible

for BACXFILE would issue READBS functions until an
ené-of-file is encountered). The following parameters

9.6.7-2



Exit:

v the eveeution Toun
_ are required by the execution rou

B1 - OMEGA function code

B/ - Storage module address
- B5 - Execution aresz address

B6 - REX I/0 packet address

At the completion of their operations the execution
- routines pass control to ‘the Status routine. -

,TﬁecStatus routine converts the OMEGA status code
“to REX code and stores the appropriate code and

indicators in the REXMOD. The parameters required
for operation are.as follows:

B/, - Storage module address
B5 - Execution ares address

A - OMEGA status code

Q - Number of words transferred.

The status routine performs the following functions:

Stores the "number of words transferred" in A
upper of the REXNOD. : :

[}

Using peripheral type and OMEGA status determin
REX status code. OMEGA staius codes @, 7 and 11 are -
converted directly to REX status codes @1, 10 and
@6 respectively. OMEGA status code 1@ will cause
an abort condition (message number 16). The REX .
status codes corresponding to the remaining OMEGA

codes vary with ihe peripheral type, and are
nb+g‘1 ned bj referencing Table 9-7. A REX status '

Ve ai T TLTL Tl 21

code of @@ obtained from Table 9—7 will cause an
abort condition.

The REX status is placed in A-lower of the REXMOD.
(Note: Abnormal frame counts on magnetic tape units
will be indicated as in REX: A-lower equals @1,
A—upper equals number of words transferred with

27 = 1, and the magnitude of frame count error
indicated in the lower six bits of the last buffer
word) .

B7 of the REXMOD is set to indicate normal or abnormal
completion. "@" indicates normal, "" indicates
abnormal. If abnormal, the address of the REX I/O
request is placed in Q-upper and the normal completion
address in Q-lower of the REXMOD.

If REX function performed, control will be given "EXIT™®
routine (See Function code 02).

9.6.7-3



* If REX function cannot be performed pfogfam's _
“MABORT" indicator will be set and a direct switch
to REXecutor Phase 1, Function code 06; with B3

- set to one of the following diagnostic messages.

B3 = 16 KON DESGRIBED REX CHANNEL AND UNIT
B3 =17 - NON DESGRIBED REX DRUM ADDRESS
B3 =21 _UNTRANSLATABLE REX PARAMETERS
fﬁ537£ 20 -FACILITY UNASSIGNED

B3 = 22  INVALID INPUT/OUTPUT FUNCTION CODE

9.6.7-4



Functlon Code 02 - responsible for returning progran control to
REXecuted code upon completion of Inout/Outnut
Loader, etc., service recuests.

Caller: Phase 2 internally or Phase 1 by dir ectlééll under
A ¢ either Activity 1 or 2.

Parameters:  ~ Phase 2 set B5 to address of execution area.
'Function: - A)Search for REXMOD with a 6 status code indicating

some type of request without E.A.S. was given and
is*¢omplete. If find made perform Step C.

B)If TAKEOVER is not set exit. If TAKLOVER 1ndlcator
is set search for REXMOD with 3 status code
indicating 'some type of request with E.A.S. was
given and is complete:. If find made clear TAKEOVER
indicator and perform Step C. .

Hy

C)Set up REXMOD for return of control.

«If B7 of REXMOD = O set Bl to normal return.

-If B7 of REXMOD # O Set B1 to abnormal return.

«3et REXMOD status to 77777. ‘

«Set B2 to REXMOD address relative to execution area.
«Enter A and Q from REXMOD

+QREF Activity 1 and Exit

Exit: - Set P and B3 of calling SMOD to execute RETURNS upon
exit from Content Superv1sor.

If abnormal return indicated and error address of
REXMOD = 1, Set B3=32 and exit to Phase 1, Function
Code 06.

Function Code 03 - Used to queue requests for normal I/0.

Caller: Activity 1 REZXecuted program when it performs a call
to the U(140).

Parameters: B7 set to address, relative to RIR, of request.
Function: - +Set up REXMOD, P,1— status
*QREF Activity 2 for execution of Function code 01
with B1 through B6 set to those of requestor. "A"
set to address of REXMCD,

Exit: ?Phase 1 of REXecutor if REXMOD overflow.

‘Return program cortrol to énd of REX I/0 packet.

9.6.7-5



Function code 04 - Used to process a CKXSTAT request

Caller: .

* Parameters:’

" Function:

Exit:

' Act1v1ty 1 of REXecuted progran when 1t performs
a-call to L(1LO)

B7 set to the address, relative to RIR, of the
CKSTAT request :

~Search for REXMOD whlch contalns addressed 1/0 request.
If find is made set "Normal and Error" addresses

- and store worker B-registers in REXMOD. If find is
not made locate ‘available REXMOD, set "Normal and
Error" addresses, store B-reglsters, set B7 and A of
REXMOD to 1 and @ respectively, and set status to 2.
If EAS = §f increment status by 4. If EAS = 1 (TAKEOVER)
increment status by 1 and set TAKEOVER 1nd10ator. IF
EAS # @ or 1, increment .status by 1. ‘

-Phase 1 if REXMOD overflow occurred.
‘Return control to RZXecuted program when EAS#F or 1.
«Go to "EXIT" routine when EAS = @ or 1.

T"unctlon code 05 - “espon51b;e for processing REX TAKEOVER,

Caller:

Parameters:
Function:

Exit:

Execution area upon SIARJ“%U(141) under act1V1ty
addendum 1.

Phase 2 set B5 to address of execution area.
Set TAXKEOVER indicator in execution area.

Give program control to exit routine, See Function
code 02.

Function ccée 06 - Responsible for initiel set up for processing of

Caller:

Parameters:

Funetion:

REX and/or REX loader service requests. (See table
9-1 for detailed description of each)

Execution area upon SILRIJP*L(144) under activity
addendum 1.

B, set to address of SMOD containing 31-35, A and
Q &t time of request. B7 of SMOD contains packet
address relative to execution srea. Phase 2 sets
B5 to address of executuion area.

A)Retrieve REZXMOD, set status = 2, store worker
B1-86, and "P" of packet. If request for segment

9-607-6



load perform Step C.

B)For non-segment loads call Phase 1 Function code 02
for processing. Upon return of control check E.A.S.

. position. If zero E.A.S., update status by 4 and go
to exit routine (See Function code 02, Phase 2). If
E.A.S. = 1, set TAXZOVER. indicator, update status.

- position.by 1, and go to exit routine. If E.A.S.
speéifies an address, update status by 1 and return

control to specified E.A.S. '

C)Load" indicated segment and if segment errata indicated,
‘call Phase 1 Function code 12 for errata placement in
segment. Upon completion of load process update
REXMOD status code by 4, update normal and abnormal
return addresses and glve program control to exit
routine. '

Exit:. " +If request contained E.A.S., address update REXMOD
for return of control, set SMOD P address to E.A.S.
and return control through Content Supervisor.

«If no E.A.S. or an E.A,S. of 1, updaﬁe REXMOD for
return ol program and go to "exit" routine.

R ok 1 3 s
*function code 07 - responsibl

e for 1 T
terminating the REXecuted ta

Caller: Execution area upon SI“RJP*U(142) under activity
: addendunm 1.

Parameters: B set to address of SMOD containing B1-B6, A and Q
registers at time of request. B7 of SMOD contains
vacket address relative to execution area. Phase 2
sets B5 to address of execution area.

Function: Retrieve REX service requests function code and
process according to type. CONSOLE HOLD or RELEASE
update "P" of SMOD and return control to program
(ignored). If REX STOPRUN, TERMRUN or TYPET, call
Phase 1 function 04 for processing. If ACCEPT
request, call Phase 1 function 04 and process E.A.S.
as described in Step A and B of Function code 06,
Phase 2.

Exit: +CONSOLE HOLD, RELEASE, TYPET or ACCEPT with E.A.S.
address specified, return program control to
REXecuted program.

*TERMRUN or STOPRUN abort activity through Content

Supervisor,
«ACCEPT without Z.A.S. or with Z.A.S. = 1, update
REXMOD for revurn of control and go to exit routine.
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8-L'9°6

(VRS £ vara nor
Functlon TH880 Drum FASTRAND UNTISERVO TiA UNISKERVO JUC UNISERVOIIA Subsystem  Subsystem Paper Tape
READ READ READ READT READ READF READ* : - READT
VRIS WRITE WRITE WRILTE WRITE WRITE PUNCH* PRINT* PUNCH
RITCH) - - RELIND RELIND REWIND - - B
RELIINNT - - RWI RWT RWI - - -
READI - - RFADB . READB - - READB
“READ (Notel) - - MOVEF MOVER MOVEF - - -
R (lote?) - - MOVEB MOVEB MOVEB - - -
SEARCH SEARCH WSEARCH SEARCHF SEARCH STARCHF - - -
READD (Note3) - - - SEARCHB - SEARCHB - - -
SEARCH LOCATE - LOCATES - LOCATER - - -
READB(NoteR) - - LOCATEB - LOCATEB e - -
WRITE - - PWRITE - - PUNCHS* - - -
READ (Hote3) - - s BACKFILE - o - -
IGNORED (Notes,) - - - LOBIN - RMODIM PIN. -
I6NORED (Notel) - = - HIBIN - PMODE*M - -
IGNORED (Noted ) - - - LOBCD - - - -
IGNORED (Noted,) - - - HIBCD - - - -
VRI10F - - - ENDIFILE ENDFILE - - -
ERAST - - - - WRI TEO - - -
SEARCIIP - SEARCH - - - - : - -
Ipnored - POSITION - - - STACK1,1 - -
BLOCKR BREAD - - - - - - -
BLOCKS BSEARCH - - - - - - -
BLOCKS BLOCATE - - - - - < -
Tgnored - - - - - READNT - -
Ignored - - - - - TRANS - -
MREAD - - - - - MREADs - -

Note 1 Repetitive

Read N blocks .
Note 2 Repetitive Read back N blocks

" Note 3 Repetitive ‘Read back to E.O.F.

Note 4 Bffected via ASG control card

¥ Will be submitted to cooperatiye system MEANS card had PI, PO or BO given for logical uniig




TABLE 9—4 is used to {ranslate REX functlop code to 31mulated OMEGA rOuulne and
schedule (Table 3).

00

o1

02
03
04

05

06

AR

.10
11
12
13

1

Id

15

00
01
02
03
0/
05
06
07

1N
v

11
12
13
14
15

9ZP.LHR.EX

ABL Mnemonics
FC 229-224 7o 229224 7c 229-2% ¥ 2*9.27 G 229_22%4
FH-880 ' FASTRAND UNISZRVO IIA, UNISERVO IIIC  CARD
wverre - | wprrR SEITID LOBIN STACKT
READ - ___READ REJINDI HIBIN STACK?2
BREAD SEARCH _ ‘SEARCER LOBCD READNT _
T.0CATR WSEARCH SEARCHF HIBCD RMODE*FD
BLOCATE POSITION PWRITE SEARCH - RMODE*CBIN
SEARCH - WRITED WRITE RMODE*RBIN -
BSEARCH - WRITE READ READ '
- - ENDFILE ENDFILE . TRANS
- - READF REWIND MREAD
- — = REW/INDI PUNCH
- — READB BACKFILE PUNCHS
- - MOVEF MOVZ3 PMODE*FD
Z _ VOVED VOVES PMODE*CBLN
- - - - PMODE*LRBIN
7318 lon i | TABLE 9-/ Actual-Each position conteins &n
P2 1 PR 1 L5 |2 &1 increment to the equivglent OMEGA routine
111 17 20 1 P 21 described by an entry in Table 9-5.
10 2/ P 1P 21
12 21 23 11D pl
9 | po g5 P31 m
2 oD 03 |22  ig2
PP L L0 | BT Ap7 122
Ep{ pp 102 (P4 23
2p | oo D 25 73
z2 5 03 16 23
20 g9 114 115 21
7 85 115  tiL° 21
2p 1\ £p 20 P | 27
229 b 19 ol b9 b
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SCHEDULE ADDRESS OF OMEGA

. HANDLER é?l EXECUTION ROUTINE FUNCTION
. ﬁﬁ-' gial g g ﬁ g8 I0ERR Error
gt Bl 01 G 108080 107 NO-OP
g2 1 g 1gdd1 102 READS
23 11l @ 1dgdgoa 102  WRITE$
g Bl & 19621 103 _REWINDS
25 gl g 1dda2 103 " REWINDIS
g6 gl1el g 1¢dd23 103 ‘ ERASES
87 g0l g 6320 10 -  WRITEOF$
19 - 1111 @8 1g1g6 104 SEARCHES
11 111 4 16883 102 BLOCKRS
12, 111168 |dda7 102 - . BLOCKS$
13 111g1 ¢ 19811 102 ' READBS
14 *1lpl.d 10771 105 | READS
15 P1ldl g 1Fdd 11 105 ' READB$
16 gl 31 8 180011 106 . | READBS :
17 . 1111 1 — 111 ‘ | SEARCHTS,SEARCHPS
20 KRERN 711 107 READBS '
21 d101 ¢ 160080 108 - - . Special READNT
22 1101 @ 160 ¢ 1 109 Special TRANS
23 1161 ¢ 16831 110 ' ‘Special MREAD
2 11111 1186 112 SEARCH$
¥ # of blocks
1o move

TABLE 9-5 Schedule List
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TABLE 9-6

I12

. OMEGA
from / Label of function Description of Simulated Function
Table /Simulsator used to : .
2 /[ Routine ' simuilate
00 ERR1 0 0 Error MSG for invalid function REX function code
01 I01 - 0 0 No-operation - No simulation required.
02 |I02 READS Normal READ operation
03 102 A WRITES Normal WRITE operation
04 103 REWINDS Normal Rewind operation
05 103 REWINDIS Normal Rewind with interlock ope*at+on
06 |I03 |ERASE$ *  |Normal overwrite operation
07 103 WRITEOFS - |Normal write EOF mark : A
19 104 ' SEARCHS - |Normal Search using allocated buffer and BCW
11 JI02 . .| BLOCKRS Normal FH-880 Block Read operation with logical address
12 I02 BLOCKS$ Normal FH-880 Block locate operatlon with 1oglcal addres
13 I02 READBS Normal tape Read back A
14 1105 READS Simulate MOVE forward N blocks
15 105 READB$S Simulate MOVE back N blocks
16 {106 '|READBS$ Simulate BACKFILE operation
17 I SEARCEPS, |Simulate short and 1ong first word search
S SEARCHP$ ‘ :
2 {107 READBS . |Simulate SEARCHS operation
21 - {108 ——  |Simulate READNT operation
22 109 (READS) Simulate TRANS operation
23 I10 READS Simulate MREAD operatéon
24 SEARCHES Simulate SEARCH
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OMEGA
STATUS

Incorrect

No

REX

STATUS CODES

‘ . Successful | Inapprop. Unrecoverable| End-of - |[End-of-|Unsuccess. Illegal Inter-

P-TYPE Completion | Function | Parameter|Error File Tape Search Char. Assign| lock

Successful | Incorrect| Incorrect|Read ‘ Illegal EOB W/0 Abort | Interlock
DRUM Parameter|{ Parameter|{Error Address Find : '

' ‘ Incorr. -

Successful | Incorrect| Incorrect| Subsystem Para- Unsuccess., Abort |Interlock
FASTRAND Parameter| Parameter| Error meter Search .
. ' Successful | Incorrect| Incorrect R/W End-of- |[End-of-|_ Abort |Interlock
UNISERVO ITA Parameter| Parameter| Error File Tape
UNISERVO ITIC|Successful |Incorrect|Incorrect Subsystem End-of- |{End-of- Abort |Interlock
IVE/VIC/VIIIC Parameter| Parameter|Brror File Tape »

Successful |Incorrect|Incorrect|Subsystem End-of- |End-of- Abort |Interlock
UNISFRVO IITA Parameter|Parsmeter|Error File Tape

Successful |Inapprop.|Incorrect|Illegal Illegal|Abort |Interlock
CARD Function |[Parameter|Function Char.

Successful |Illegal |[Illegal |Illegal Abort |Interlock
PRINTER Function |Parsmeter{Error
PAPER Successful |Incorrect|Incorrect|Subsystem Avort |Interlock
TAPE Parameter| Parameter| Error

TABLE 9-7



o ‘ TABLE 9 - 7 ACTUAL
- OMEGA

3 14 15 6

P-TYPE 1 2
1 16 16 12 .11 00 03 .
2 10 110 107 110 100 02
3 12 112 140 {os Jos 1 0o
4 10 10 07 104 105 00 NOTE: OMEGA status codes
- #, 7, 10 and 11 are
10 110 107 {04 105 00 ' converted directly.
6 12 113 111 1oo loo | 00 A REX code of 00
: from the Table will
1 12 113 111 00 100 00 . cause the program to
be aborted..
10 10 10 07 1060 60) 00
11 10 10 07 8¢ 00 00
12 10 10 7 8]0 00 00
229 224 219 | 214 29 24-

90607"13



9.6.8 Execution Area

The Execution area is allocated with each program to be

placed under control of the RZXecutor. This area is used

to contain tables, interrupt instructions, and working storage
required to control the REXecuted program. The following map
shows general layout of execution area, In general all addresses

contained are relative to word O of execution area.

Word

‘% Initialization and working storage %
% Unused %
% Interrupt & return of control 1nstructlons
Fixed area used to contain Indicators.
- 112 Table pointer and REX pseudo interrupt é
registers.
160 z Segment Descriptors of REXecuted program
limited to 241 0 g'
240 TABLE1 used to map REX peripheral
$ assignments to OMEGA (308 max1mum)
270 ' TABLE1A used to map REX Drum addresses g
. 2 to logical increments (108 maximum)
320 | REXVOD used to contain CKSTAT values for
‘ 2 return of control (5 maximum) %
375
400

Area used to contain REX 321 and/or 322
) object code

9.6.8-1



Words O -

Initielization and Working Storage - This area is initially

~; used to activate the REXecutor and contains instructions to

2 perform the following:

-+« Register queue process Activity 1 used used to process
instructions of. the REXecuted program.
. Register queue process Activity 2 used to reformat and
execute‘Inpup/butput calls and REX Loader functions.

. Establish contingence points for Fault, memory guard
- violation and priviledged instructions.

Once REXecuted program is activated area will be used for
working storage to interpretively execute Input/Output calls.

Words 111

Contains instructions required to accept calls to REX pseudo
interrupt registers (SILRIP¥U/L (137-157) and calls REXecuter
for processing. In general upon REX call P value is saved and
a call to Phase 1 or Phase 2 of REXecutor is made via EXRN for
processing.

These instructions may be extended to process additional calls

peculiar to installation; such as calls to User File Control
packages, etc.

906-8—2



| 141

Words 114-157

Fixed portions of Execution area used to control and return

program control during execution of REXecuted program.

In

general, this area may not be modified with change to REXecutor.

Description of entries in fixed area.

Word
112-113

Descrivtion

Format: _
112 . [BEGINNING LOGICAL ADDRESS OF SEGMENT ERRATA
113 [ENDING LOGICAL ADDRESS OF SEGMENT ERRATA
114 (E.I.R. ADDRESS PROGRAM BASE
115 7G SEGMENT LENGTH
116 [ SEGMENT BASE } USED FOR
117 LOGICAL A OF SEGMEN SEGMENT LOAD
120 EXRY - PHASE 1 FC 07 — FAULT
121 EXRY PHASE 1 FC 10 ~ PLR VIOLATION
122 | EXRY PHASE 1 FC 11 —3 PRIVILEGED INSTRU.
123 .'# OF DESCRIPTORS A SEG. DESCRIPTORS -
12, |# OF EITRIES A TABLE 1 POINTERS TO TABLES
125 |# OF ENTRIES ATABLE 1A
126 # OF REX<OD & REXMOD
127 EXRN*B3 g
130 B7 ON TYPEC CALL
131 OPTIONS FROM REX & PROG CARD
132 MREAD COUNT TRANS COUNT
133 UNUSED TAXEQOVER INDICATOR
134 ~ |ABORT INDICATOR DONE INDICATOR
135 DATE
136 ER20R ERROR }
137 ERROR ERROR.
14,0 [STANDARD I/0 CKSTAT
TAKEOVZR TYPEC
142 |CONSOLE & EXIT ETRROR PSEUDO REX REGISTERS
143 ERROR ERROR
144 ERROR REX LOADER
145 EXEOR ERROR ’
146 ERROR ADDRESS OF DATE
147 TIME OF DAY )
150
ON DISTRIBUTED VERSION THEY
§ ALL POINT TO ERROR PROCESSING
9) PSEUDO INTERRUPT
REGISTERS RESERVED
BY SOME USERS
157

Beginning and ending random storage logical increments

conteining segment errata.

Jacn errata Enter on random

storage is composed of two words as formed and stored
by during initialization of Phase 1.

cTn
Wl e

# : ( ASD2ESS OF WORD

DD MA

s e A e

k0]

906-8"’3



Word
114
115-117

120122

123-126

1

127

130
131
132

133

135
136-146

147
150-157

Descripticn

Upper contains address of 321 or 322 program contain-
ing P option when loaded for REXecution (main program).
Lower contains Base Address for REX program area.

Contains a random access packet used to load program
segments of a 322 program

Gontalns calls to Phase 2 upon occurrence of contlngency
viclations. Fault, Memory Quard and privileged in-=

~structions.

'Contains increments and number of entries in each of
the tables or lists. These can be varied to reflect
1nstallatlon requirements.

A general EXRN used to call for OMEGA function from
Execution area, ABORT, ERROR, RETURN, etc., which cannot
be performed within the secondary Exec.

Used to hold B7 when a TYPEC REX service requesti is made.

Contains options from WREX" and PS control cards.
Options A through Z are reflected by the correspond-
ing bit O through 26 respectively being set.

Used to contain counts for card reader functions during
execution of REX card service requests.

Lower contains indicator that a REX TAKEOVER was glven
by REXecuted program.

Uppe"" Con‘t&*us .Lud_t.\.,a.t T uu R.E.XGVU.UUL PJ.UEJ.O-m .LS UGJ.Ilg
abnormally terminated. Lower contains indicator that
program is being terminated cdue to STOPRUN or TERMRUN.
Contains todays date by REX conventions.

Normally RZX service registers error positions may be
used to call abnormel user functions.

Contains Time of Day REXecuﬁed program was activated.

Reserved for user service calls - peculiar to instal-
lation.

9.6.8-4



Words 160-237 -

Contains segment descriptors of a 322 program loaded for REXecution
. &and are ordered by segment number. Fach descriptor is composed of
two words as follows: :

- Word
o I/o. LENGTH OF SEGMENT
- LOGICAL INCREMENT OF SEGMENT

Word g - contains length of segment in words determined at load
time. 2°9%Mget to (1) implies segment errata is present on .
mass storage. s '

Word 1 - contains logical increment of segment on random access
storage relative to file code ZG. ‘ '

Each segment descriptor entered in list is in ascending order by
segment number. Address of called segment is determined by

_L(word.123) + 2(segment #)

Once obtained REXecutor will load Load segment and errata.

9.6.8-5



Words 240-267 Table 1. (MEANS Table)

Purpose: Used to contain user S“pplled parameters to effect

: ~ the interpretation of a REX I/b packet at execution
time. Table 1 is formed from MEANS statements during
initialization of Phase 1 of REXecutor and is contalned
in the execution area of the program.

Format: Table T is of variable lenvth dependent upon the number

of MEANS statement Each entry w1th1n Table 1 is of
the fol lﬂwlng format

/29 . o 7176714/13/ 8/ . 0,

: R Peripheral REX
OMEGA File Code cIB Type # ch/unit

Where —ch/unit number supplied by User via MEANS control card.
Unit and/or channel value specified on MEANS card must
mateh that contained in I/0 packet at execution time.

Perinheral tyoe number for which the original REX I/0
packet was coded for. This number is 1mplled by the
mnemonic used on MEANS card.

1 = FH880 6 = CRIN - 13 = Primary Input
2= FAST 7 = CROUT 14 = Primary Output

3 = UN2A 10 = PRINT 15 = Secondary Output
4 = UN3C = PTIN 16-37 = Unassigned
5= UN3A 12 = PTOUT

A set to (1) implies channel has units; search must be
made on both channel and unit. The only peripheral types
recognized requiring unit search are the tapes peripheral
type 3, 4 and 5.

B set to (1) indicates unit is mass storage device requir-
ing use of Table 1A to map drum address to logical in-
crement and determine file code.

C set to (1) indicates channel/unit are to be used to
satﬂsfy an internal facility request, REX packet. Once
used to satisfy internal request (C) will be cleared and
entry will function in the normal manner for subsequent
I/0 packets.

9.6.8-6



File Code - OMEGA file code to which reformatted
‘170 request is to be submitted.

Vords 270-317 |
 ,TABLE'1A A(Drum.Area Déscriptoré}

Purpose: Used to contain User supplied parameters to effect
~ the transitlion of Drum address preSented via REX
‘calls to logical increment used by OMEGA  Table 1 4
- is formed from MEANS statements during 1n1t1allzatlon,
Phase 1 of REXecutor, and is contained in execution
area of REXecuted program.

i .
: - o

Format: - Table 1A is of variable length dependent upon number
of MEANS statements describing mass storage were
submitted. Each entry in the table is composed of
three words in the following format:

Word ‘ '
0 OMEGA FILE CODE | PERIPHERAL TYPE
SO BEGINNING DERUM ADDRESS
2 _ENDING DRUM ADDRESS
Where- OMEGA File Code is where equlvalent mass storage file

is assigned to task.

Peripheral Tvbe contains the peripheral type number
of mass storage for which the REXecuted program was
" coded. 2 implies FASTRAND in which after a find is

made conversion is as follows: .

3310(Drun Address - Word 1) = Logical Tnerement

1 implies FH-880 ip which the conversion is asvfolloﬁs:
(Drum Address-— Word 1) = Logical Increment

Beginning Drum Address is the base address (word

or sector) which the REXecuted program assumes &s
the base of its mass storage file.

Ending Drum Address is the number of words or sectors
contained in the original file plus Beglnnlng Drum
Addressa

" 9.6.8-7



A REXMOD are pseudo REX storage modules used to contain
program registers and status for return of control follow-
ing the completion of RZX service request.. Each REXMOD is
of the following format:

Wgrd
g STATUS B1
1 ~ P - B2
2 [ "RETURN POINT B3
3 |- NORMAL RETURN B/
4 ERROR RETURN B5
5 P-TYPE - B6
6 » B7
7 » A
10 L 0

Status - is an indicator reflecting current status of request.

REXMOD is currently unused

0 — B

1. - Request has been queued to Activity 2, CKSTAT has not
been given.

2 - Request is complete, or CKSTAT with E.A.S. given.

3 - ‘Request complete and CKSTAT with E.A.S. given eligible

for return of control upon execution of TAKEOVER.

5 - Request queued to Activity 2 or CKSTAT and wait given.
6 - Request complete and CKSTAT and wait given. Eligible
for return of control.
77777 - REXMOD has been selected for return of program.control
and has been queued to Activity 2.

£ contains packet or request address relative to RIR of activity.

Return P01pt - address relative to RIR to ‘which program control
is to be returned.

Normal Return - address relative to RIR, to which program control
is eligible if request completed without error. :

Error Return - address relative to RIR, to which program control
is eligible if request completed in error. 1 indicates STOPRUN
which will cause termination of program.

B1-B7. A & Q are register settings used to return control to
requestor.

9.6.8-8
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D.

List of MACROS simulating 494 instructions on the 490.

These are the 77 XX instructions on the 494 and are illegel instructions

~on the 490. All macros are constructed so that coding will be identical

to that on the 494, e.g., a conditional jump instruction preceding a

‘macro will jump around the macro if the skip condition is satisfied

w1thout any special coding requirements for the programmer.

77 21 DPENT = Double precision emter. (I)-¥A, (I+1)=» Q.
77 23 DPCME Compare Y and Y+1 to A and Q respectively.
o g Skip next instruction if equality found.
77 2L DPCP Double precision complement. (A)549'A»
S : (@' @
77 25 DPSTR Double précision store. (A)—=>7, (Q)*$>Y44
77 ix EBJPBx The P value is entered in Bx and Jump “

performed to Y.

77 52 TSET . Tests bit 14 of ¥; if not set it is set
and bits 13-00 are cleared. If set jump
to TSETENTRY subroutine. Packet is saved
within the macro.

77 54 EXRN * The macro sets up a return jump to
TEXECENTRY location is simulated OMEGA.
———The lower half of the EXEC return instruction
must be provided as a parameter, e.g. for
77540 00002 the 00002 must be supplied
as the parameter in the coding.



m L . Y .
The following instructions can

only be used by the executive so a test

is performed on L{GARDMODIND) to determine if in executive mode (if=(,

it is in exec mode).

If it is in exec mode the instruction is legal

and’ can be executed; if not, the macro contains a return jump to error
location, All instructions above 77 60 are exec only instructions.

77 61

77 62
77 65

77 66

7 77

77 72

77 73

5

EIFR

EPLR

SIFR

ERIR

STRC

ECSR

SWB

Test new IFR to see if it indicates
exec or worker B-registers are to

be used. Test 0ld IFR to see which
set is active. If wrong set is active
store that set and enter the other set.
Then IFR is entered with ¥ value and
RIR is entered with (Y+1).

Enter Program Lock registerwith value v
in Y‘ *

Store value in Internal Function Register';
in address specified by Y.

Enter Relative Index Register with value
in Y.

Enter worker B registers; (Y)-»B1,
(¥+1)-=>B2, (Y+2)-7B3, etc.

Store Channel number. Test where channel
number is and store it in Y address. The
channel number could be in CSR or IASREG.
Store lower five bits of Y address in
lower of Channel Select Register.

Store worker B registers (B1)—>7Y,
(B2)—> ¥+1, ete.

Al]l assemblies for Omega on 490 simulation should include these macros
in the card deck to facilitate familisrity with the 494 coding repetoire.
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