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PURPOSE

This course is designed to give the system programmer the capability of writing
and debugging peripheral processor (PP) programs that interface with the SCOPE
operating system. ‘

OBJECTIVE

Upon completion the student will be expected to write a simple PP program of
sufficient completeness to be executable in a running SCOPE system. He will be
expected to understand the uses of monitor functions, PP resident routines, PP
system macros, SCPTEXT symbols, PP memory layout, and PP interfacirg
with both central memory and peripheral equipment.

DESCRIPTION

This is a lecture/laboratory course where the student will be expected to write
a PP program of sufficient completeness capable of being EDITLIBed into :.
running SCOPE operating system.
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PP Memcry Layout
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- PP Resident

- Transient Programs
- Overlays
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PP CODING CLASS

ASSIGNMENTS

1. WORK THE EXERCISES (INSTRUCTIONS)
a. Problem Sets 1 and 2 - page 18
b. Problem Set 3 - page 19

c. Problem set 4 - page 27

2. STUDY TWO CHOSEN CODE EXAMPLES
a., 1AJ's RA+70 area code - page 33

b. PP Resident Routine R.DFM = page 34 or page l22a

3. WRITE A PP PROGRAM ]
Choose one from the list of "Projects" =
Preferred choices are #2 or #4

Code the program, keypunch it, assemble it, and then
prepare the deck for an Editlib run

|~
t
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~ PROJECTS

PP CODING CLASS
(Choose One)

Given:
4. ~ Two data words in a central memotry program:
BUY DATA 123,456
QJ Write a PP program to get these two numbers, add
them together, and return the sum to the CP program
at: - :
ANS  BSSZ 1
,é) Write the CP program to check it out. Establish all
the linkage necessary to call the PP program ,
- receive the answer, and dump it out.
Note: - .

The CP and PP programs must obviously communicate
with each other via all legal paths. The student
must code them properly. However, the student does
not have to write the Editlib control cards which

would be necessary to put his PP program in the
system library.

2.

——

Write a PP Program to find the CP Program's Control Point
number. Print the Job Name and CP Number in the jobr's
dayfile. Write a calling CP routine to check it out.

- Put #2 'in 1EJ as a mod,

Write a relocatable PP overlay; and a transient program to
call it, relocate it, and execute it.

Add a new control card. CTO (Comment to Operator). Modify
JAJ to process the new CTO card.

Write 2 PP Programs to communicate via the PP Interlock
Register. :

Modify MTR and R,IDLE to use the Interlock Register
(#6 Mod). :
1-2
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- SECTION TWO - CODING FORMAT
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Coding Format 2-1
Setting Up the Calling CP Program 2-2
Setting Up the Calllng PP Program 2-3
Control Cards - SCOPE 3.3 , 2-4
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CODING FORMAT

on the coding form. PP programs are coded in the same
columns as (P programs.

There is no entry point in a PP program.
The code is ORG'd to begin at an absolute location in the PF -

Ysually. ies 1000 - Transient Programs
{also called Primary Overlays?}

2000 - Secondary Overlays
3000. '
4000«
k!

7auau . e

The PP instruction set is used.

-

The same pseudo ops as in (P Compass are all available
anQ~are used extensivelys especially conditional assembly.

The PP program must follow speciél coding rulés -
To ‘interface with the system and not

clobber PP Resident

hang the PP

clobber central memory
steal channels or hang channels

To run the PP orogram and test ita it must be Editlibed
into the running system.

A CP test progfam must be written to call it.

9 i



SETTING UP THE CALLING CP PROGRAM

IDENT CPPGNM
; ENTRY TEST
TEST %
code
- SAl CALL put call in RA+l
-BXb X1
SAb 1
WT SAL .1 wait till picked up
: by MTR
M 'NZ X1auT
, code
g Pp program name
ENDRUN recall bit if desired
¥
CALL VFD 24/4LPGMP+3L/PARAN
address in CM for
pp program to
N find parameters or
; set complete bit
PARAN B3sSZ -1 4
$~“PARAN in this case is a
faie FET in which the PP ocm
can set the complete bit to
: - bring the CP out of recall.
It may be any group of wordsa
such as a FET for I/0
END TEST

I 2-9._



SETTING UP THE PP PROGRAMNM

program name

« =574
4 IDENT ' PGN1C.PPFUAP/F
pp coda
T3> PERIPH address to start
get system
symbols T SST ‘(/”///,
ORG _ c.pPruA IFFV

/V/,L/u)ff s5vBR

d***‘__JTPPENTRY D.PPIRB.D.TO

set up ~fL\\“-
D+.CPADAD.RAD.FL . used by R.RAFL
do R.RAFL

code PP Input Register Buffer
% in the PP
L
RdM R«.RAFL PF
3 RAFL'S and TAFL's
' as needed to access
n field
RJNM ] R.TAFL 4
. FA
v
‘Dpfﬂw -
LDN ~ M.DPP & drop me code
' . F 7V | .
Rdﬂ RMTR &-—;\—-——-—- 90 dO it
ap
Ldft R<IBLE QL—-——- go to idle loop
{a TAFL is also done
BUF BSS 10 in case the
(,f? -programmer; forgotl}
buffers END - , ,
needed by : .
program

xxNotexx Upon entry to the PP program.-the Field Access Flag
. {FAF} is clear. The program must do a PPENTRY or RJM . R.RAFL

~
N
a0 -3
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CoNTROL CARDY
PP CODING CLARY PROJECT ' ‘
- | | ALSO V3.2
| L
spaasasans MASTER DECK  -~= PP CODING GLASS SCOPE 3.3

sadRwsdans THIS IS THE CARD DECK TN USE FOR THE COMPASS ASSEMBLY RUM
seessgsxes  YSE YOUR IMITIALS AS 2ND _Tw0 NICITS OF SEQ NO (CC 12 AND 13)
$SEQUENCF.L ., T T ot T

SCHARGFE o -

YOURJOBS CMﬁOOOO-TlO Pb.

COMPASS (S=SCPTEXT) i
oooooooooooooooannoooo
SRR o e PUT YOUR PP AND CP PQOGQAMS HERE
ooooooooooooooonqooooo T
Q000000 0N0DNANARNINNNNN

- .

TAKE THIS CARD 0UT

Y

#esunwssss  ThIS IS THE CARD DECK TO USE
YOURJ0B.T100.
COMPASS (R=POTEST.
REWIND(PPTEST) ,
EDITLIR. ™ ' : . T
COMPASS., -

LGO.
DMP (100105}
DEP,
DMP (100+400) ‘
EDITLIB(RESTARE) ™
EXIT. .
DPIT00+105)
DMP(100.400)

EDITLIB(RESTORE) :
0000000000000000000000

sEwwRaserd T OUT YNURTPP T PROGEAM HERE ~ =<<  TAKE THIS CARD OUT
0000000000000000000000 ~

READY (SYSTEM) , —

ADD (%,PRTEST)
COMPLETFE,
00000000N00000009G0000

HREREEREEETTPYTTYOUR TP TCACTING Dworqa" HERE —==<"TAKE“THIS CARD OUT —
00000000000000000002000 :

FOR THE EDITLISZ RUN

=SCPTEXT) ' S
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)

O 0 O O
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N
s

Pt N

sansaaessr MASTER DECK === PP CODING SCOPF(3.4) CLASS

sasosasrses  T4IS 1S THE GARD DFCK TO USE FOR THE COMPASS ASSEMALY QU&WLW

YOURJOR,
COMDASS (S=SOPIEXT) :

0000000000000300000000

PUT YOUP PP AND P PROGIAMS HEPE === _TAKE THIS CARD OUT
0000000000000300900000 .
0000000000000000100000

sasnparedes  THIS IS THE CARD DECK TO USE FQOR THE EDITLIR’RUN i
YOURJORT100,

COMPASS(R=PBTEST,,S=SCPTEXT)
REWIND(CDTEST)

ENDITLIR(SYSTEM)
COMPASS (S=CPCTFXT)

LGO.

_DMP,

DMP(100,105)
NMP(1004400)

EDITLIB(SYSTEMsRESTORE)
FXIT,

OMP(1004105)
DMP (1004400)

EDITLIR(SYSTFM4RFSTORE)
000000000000€000N0DN00NNO

swawswsnsn PLT YNUR PP PROGRAM HERE ----  TAKE THIS CARD OUT
0000000000067000000000

READY (SYSTEM.OLD)

ADD (#,PPTEST) ,

COMPLETE,
ENDRIIN,

0000N0000000QCC00NN0O0NADDN : »
susssadasrs DUT _YNUIR CD CALL ING PROGRAM HERE —— JAKFE _THIS CARD OUT

0000000000000 000n0N0CO
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REGISTERS .

A 18 EITS

. MAIMN ARITHMETIC REGISTER (ALSO ADDER)
NO SIGN EXTENSION
UPPER BITS ARE ZERO WHEN PP 12-BIT OR G-BIT QUANTITIES
ARE PUT THERE
. ALSO USED IN SOME I/0
- AND SHIFT, LOGICAL, INSTRUCTIONS

+ HOLD'S 18-BIT CM ADDRESSES (ABSOLUTE) FOR CENTRAL I/0

P 1 12 BITS

« HOLDS ADDRESS OF CURRENT INSTRUCTION

.- ALSO USED IN I/0
- (TO HOLD DATA ADDRESS OF WHERE IN THE PP
) DATA IS GOING TO OR FROM)

Q ‘ 12 BITS - HOLDING REGISTER

« HOLDS ADDRESS

-« DELTA OF A 12-BIT IVSTRUCTION

+ ADDRESS FROM DELTA FOR INDIRECT ADDRESSING
. HOLDS DELTA OF OTHER INSTRUCTIONS

o ALSO AN ADDER (ADDS +1 or -1 TO ITSELF)

K 9 BITS

. OP CODE -~ UPPER 6 BITS

« TRIP COUNT - LOWER 3 BITS '
(WH.CH TRIP THE INSTRUCTION IS ON, AROUND THE BARREL.

OTHER REGISTERS:
. I/0 CHANN:IL REGISTERS -
. READ/WRITE PYRAMID REGISTERS

* ONLY THE A REGISTER 1S PROGRALVAZLE *
37', a . -2



ADDER

« BOTH OPERANIS ARE COMPLEMENTED GOING INTO THE ADDER

« THE ANSUER IS RECOMPLEMENTED COMING OUT

- e < e e e - S e e

ie ADD 3+H
original complemented
number numbers
goos3 — 7774
+0004 ——————> +7773
767
< ) 1

recomplemented
-answer

goo?

ie SUBTRACT 3-u

7774

- 0003 —————~ , 7774
-0004 ——— =?77?3 —— +000Y4
’ goaa
To subtracta 1

complement
and add ooal

ie ADD +3 and =3

0003 ——e—— 7774

+7774 —— 5 +0003
| 7777

N

y 777k

—y 0000

Customer Engineering
. PP Training Manual - p §5-32
(DI 0202kL? March b7 '

c‘j \‘.\?"

AN

Note a +0 is \\
returned by the adder

t

O
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CYBER 70 HARDWARE FEATURES

"INTRODUCTION

The CDC CYBER 70 series computers have several new hardware features
which were not available or optional on the b00O0 series machines.
Among these new features are the Central Exchange Jump/Monitor
Exchange Jump {CEJ/MEJ} capabilitys the (ompare/Move Unit {CMUY-

the Distributive Data Path {DDP}. and the Interlock Register. All
these hardware. features are supported by the SCOPE 3.4 Operating
System~ and a thorough knowledge of their concepts is essential for
full utilization of the CYBER series computers and their associated
software. ‘

This chapter is intended as an introduction to these hardware features
and the software instructions that use them.

CENTRAL EXCHANGE JUMP/MONITOR EXCHANGE JUMP {CEJ/MEJ}

BACKGROUND REVIEUW

In most LOOO systems operated under SCOPE 3.3 or older. Monitor runs
in a dedicated PP{PP0}. A job accesses or relinquishes the (entral
.Processor each time Monitor issues an exchange jump instruction
{EXN}Y. This 1is done when a job has used the (entral Processor for
the maximum interval allowed by SCOPE.. Each time the EXN instruction
is executed. any job using the Central Processor is interrupted and
the job with the next highest priority has access to the (entral
Processor. UWhen an active job is interrupted. all pertinent informa-
tion about the job {register contents. RA: FL. etc.} are saved in

a8 lt word exchange padkage where they can be picked up later for
execution again by another EXN instruction issued by Monitor.

CEJ/NEY

In the (YBER series computers: however. a new type of exchange jump
is available with the CEJ/MEJ hardware and the SCOPE 3.4 Operating
<ystem. In the (YBER series machine. the (entral Processor hass in
the Central Memory control section. a Monitor mode flag bit. The
flag is cleared by Deadstart. Thereafter. it can be set or cleared
only by the Monitor exchange jump {MXN} on the central exchange Jump
{XJd} instructions supplied by SCOPE 3.4. There is no instructiocn

- with which to test the status of this flag directly or independently.
Ue can now distinguish two types of [entral Processor operations.
The C(PU executes in either Monitor Mode or User Mode depending on
whether this Monitor Mode flag is set or clear. ' All user programs-
as well as many system programs. run in User Mode. The only programs
that do run in Monitor Mode are (P Monitor. SPM- and CPCIO. Programs
running in User Mode can be interrupted at any time. either because
the C(PU is needed by a Monitor Mode program or upon the expiration
of the time slice. In Monitor Mode. however. the CPU™is natsinterrup-
table and is permitted to execute until a task has been completec.

CONTROL DATA GORPORATION.
INTERNAL DOCUMENTATION.
1 Hardware Features



To utilize fully the CEJ/MEJ hardware and to provide Monitor with

a processor more powerful thanm a PPU. the Monitor in SCOPE 3.4 is
divided into two separate parts. a (P Monitor and a PP Monitor-

with each performing different functions. (P Monitor. which resides
in Central Memory Resident. controls CPU Monitor Mode execution and
CPU scheduling.. PP Monitor. which is in general control of the
systems operates in PP0. {For details. please refer to the chapter
on flonitor.}

When a User Mode program has used up its time slices or when a PP {e.g.-
PP Monitor or other PP routine} needs the (P Monitor to perform a cer-
tain task it initiates an MXN exchange jump instruction. This will
activate the (P Monitor immediately if the Central Processor is .
running in User Mode. The job that was running is forced to relin-
quish the C(PU to CP Monitor. At the same time the Monitor Mode flag

is set putting the CPU in Monitor Mode execution. If. howevera. the

CPU is already in Monitor Mode when MXN is initiated by a PP. it

will be ignored and treated as a PASS instruction. The CPU is

allowed to execute without interruption until a task "is completed.

The Central Exchange Jump instruction {XJ} is used in conjunction
with MXN. Asmentioned before. the (PU is not interruptable while
in Monitor Mode. Hences the Monitor Mode pragram must exit itself.
When a task is completed. the Monitor Mode program initiates an XJ
exchange jump. This will release the (entral Processor to a User
Mode job and at the same time clear the Monitor Mode flag returning
the computer to normal program mocde execution. UWhen a User Mode (P
program needs the (P Monitors it too can initiate an XJ. This will
activate the (P Monitor immediately {as in the case of the MXN for
a PP program} and put the computer 1in Monitor Mode. Hencea. the mode
of execution of the Central Processor changes every time upon the
completion of the XJ exchange Jjump.

The (EJ/MEJ harduare operation is enabled or disaoled by a control
switch on the deadstart panel. If it is enabled: the CEJ/MEJ feature
will operate as above. However. if it is disabled or in an installa-
tion without the MXN/XJ instruction set.s the EXN instruction is used.
This is a PP initiated exchange jump which occurs independently of
the mode of the (PU and has no effect on the Monitor Moge. PP
Monitor is the only program that may perform an EXN. In fact. it
simulates the NXN for all PPs in the system and also simulates XJ

for the Central Processor as SCOPE 3.3.-

SCOPE 3.4 requires either the combfnation of MXN/XJ or EXN to run.
The different exchange jumps are summarized below:

+ NARE INSTRUCTION CODE

PPU Regular Exchange Jump - EXN ' 260d
PPU Monitor Exchange Jump - HXN ) cbld
CPU Central Exchange Jump - XJ : GLBjk

CONTROL DATA GCRPORATION.

INTERNAL DOCUMENTATION. i
~ ; 2 : : Hardware Features



Table L summarizes the operational differences between the Normal
exchange jump instruction {240} and the Monitor and Central Exchangz
Jumps {2tL and 0l3}. .

EXCHANGE-INSTRUCTION DIFFERENCES

INSTRUCTION CONDITIONAL/ OPERATIONAL DIFFERENCES
UNCONDITIONAL
Effect on Location of
Monitor Flag Starting
Bit Address of
Exchange
2k0 {Normal Unconditional No effect on Peripheral Pro-
Peripheral Pro- Flag cessor A Register
cessor  Exchange
Jumpl}
2kl {Peripheral {Conditional Sets Flag Peripheral Pro-
Processor Moni- |[{occurs only if cessor A Register
tor Exchange Monitor Flag
Jumpl} bit is clear:
passes if flag
is set?}
3013 {Central Unconditiconal Sets Flag Central Process-
Exchange Jump} or Monitor Address
with Monitor Register
Flag bit clear :
013 {Central Unconditional Clears Flag Address formed
Exchange Jumpl} | ~ by -K+{Bjr
with Monitor
Flag bit
set

TABLE L

CONTROL DATA GORPORATION.
INTERNAL DOCUMHENTATION. 3
Hardware Featureas



/“~1Their instruction formats are as follows:

i
N

OPERATION AVARIABLE _ DESCRIPTION SIZE OCTAL CODE

EXN d - Exchange jump tp CPU d l2 bits | 2t0Od
MXN d Monitor exchange Jjump L@ bits | 2bld
CPU d to {A}
MAN d Monitor exchange jump 12 bits | 2kad
: | CPU d to {MA} '
XdJ : Exchange jump to MA if |30 bits 0L30G 00000
_ in Program Mode ' '
XdJd | Bj Exchange jump to {Bjrs3 30 bits | 01330 oooag
flag set _ ‘
Xd K Exchange jump to K3 30 bits | 0130K
: flag set :
- Xd BJ+K Exchange jump to {8J+K3 |30 bits 0L3jK
: flag set ' _

In 5500 or bL?00 systems {or CYBER ?0/Model ?72-2Z2. ?3-2Z. or ?4-221%

with dual Central Processors. d can be 0 or & and specifies which
7 CPU the exchange jump will interrupt. In single processor systemsa
this value is not interpreted.

T

Please also note that the assembler forces upper before and after
assembling an XJ instruction. :

OTHER EXCHANGE JUMP

Besides the MXN/XJ and EXN exchange jump: two other exchange jump
instructions are available.

L. MAN

The MAN exchange jump {octal code 2L2} is a PPU instruction
that executes just like the MXN. Howevers the exchange package
address is taken from the L8 bit Monitor Address {MA} Register
in the CPU rather than the A register of a PP. Which instruc-
tion is set to use {MXN/XJ or MAN/XJ} is determined by an in-
stallation parameter {IP.XJ}.

2. Program Stop/Error Exit Operation

The Program Stop instruction PS could execute an exchange jump
on the (EJ/MEJ panel switch.

The DISABLE position disables the Central exchange jump or the
fonitor exchange jump. In this casesr PS halts the Central Pro-
‘C&Ssor unit at the current step 1in the:program. An exchange
Jump 1is necessary to restart the Centra} Processor unit. The

CONTROL DATA GORPORATION.
INTERNAL DOCUHENTATION. 4

Hardware Features



ENABLE position enables

the Jjump capabilities. In this case-»

PS causes an exchange Jjump to monitor address {MA} in the ex-

change package.

The contents of the location field become a sub-subtitle on

the assembler listing.

The assembler forces upper before and

after assemoling a PS instruction.

Instruction Format:

OPERATIONJVARIASLE DESCRIPTION SIZE [ oCTal Cope
PS Program stop or exchange|30 bits | 00000 00000
Jump to {MA}
PS K Praogram stop or exchange| 30 bits | 0000K
Jjump to {MA}

Its operation is summarized as follows {CEJ/MEJ enabled?}:

Monitor Flag Clear

Monitor Flag Set

|
Program errors can also

Store P+l at RA

Clear P

Exchange .Jump to {MA}
Set Monitor Flag

Store P+l at RA

Clear P

Stop CPU

Monitor Flag Remains Set

cause:an Exchange Jump to happen.

Hardware action during an attempted exacution.of an illegal

instruction will effect

Monitor Flag Clear

Monitor Flag Set

COMPARE MOVE UNIT {CMu}

The Compare Move Unit is
CYBER 70 series Mndel 72 and
sSystem.
in storage without having to

CONTROL DATA GORPORATION.
INTERNAL DOCUMENTATICN.

the following {CEJ/MEJ switch enabled?:

Store P+L at RA

Clear P

Exchange Jump ta {MA}
Set Monitor Flag

'Stare P+l at RA

Clear P
Stop the CPU

i

a standard CPU harduware component of the
?3 and optiocnal on the Model 7L computer
It provides the capability to move and compare data fields

use the registers.

Hardware Features



There are ten b-bit character positions in each L0-bit word. These
positions are numbered 0 through 9 from left to right respectively.
The 4-bit character addresses of these positions are {in binary}
0000. 000L~» ....+ 1000+ and LOJL. Character addresses LJLO through
1111 are illegal and cause the instructions to give an address out
of range condition.

Co T 3 1T & T 3 1w 1T 5 1T & [ 7 T8 1T 9 ]
59 , ‘ il

STORAGE WORD

Data fields may span word boundaries and may start or end at any
position in a kO-bit word. :

Example:

50000 //////// ; ? characters

50001 | . 10 characters

500402 b_characters ////////

The field above starts at character 3 in word 50000 and ends with -

character 5 in word 50002. The field has a length of 23,5 characters.
One limitation for using the CMU is that the data field must not be
in an operating register or in ECS/LCH.

: i
COMPASS 3.0 provides symbolic forms of four CMU instructions. They
are:

L. Indirect Move - In
2. Direct Move - i
3. Compare Collated CcC
4. Compare Uncollated - CU

0f the above. only the Indirect Move {IM} instruction has the same
type of syntax and semantics as other CPU, instructions. The others
are treated as pseudo instructions by COMPASS.

INDIRECT MOVE {IM}

This is a 30-bit instruction that moves the content of a data field
to another data.field according to a descriptor word. Maximum length
of the data field that could be moved by this instruction is 8191,
Characters. The descriptor word contains the length and addresses of
the data fields. C(OMPASS forces the instruction to the upper left

of a word bsecause it is executed as a pass by the hardware if it is
not the first instruction of a word. The next instruction is also
forced upper in the next word. because the. lower half of a word
containing an indirect move is not executed.

CONTROL DATA GORPORATION.
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Format:

QpERaTTON uamTan £ | 2ESCRIBTTAY i S17F | oCTAl CONE

M BJj Move per descriptor at 30 bits | 4bL43j0000C00
Bj .
n K Move per descriptor at K{30 bits |4b40K
I BjtK Move per descriptor at 30 bits | 443K
: BjtK

Execution: The descriptor word is fetched from storagz location
{Bjr+K. 1If the data field length is zero. the instruction is executed
as a pass but the execution time is longer. Otherwise. the content

of the source field is moved to the destination field. If the two
fields overlap. the results are undefined. The X0 register is used
for intermediate storage dur1ng execution of the: 1ﬁstructlon and 1is
cleared upon completion of the instruction.

A pseudo instruction MD is used to generate a descriptor word for
use by the indirect move instruction. The MD instruction has the
following format:

LOCATION 4 O0FcrmAi oo 1 VAR IASBLE

locsym MD L+ Kgs Cgy Kpa Cp

L is the absolute address expression3i its value. 1in the range
0¢LL8L9L. is the data field length in characters. The upper 9 bits
are placed in bits Sk-4a of the descriptor word while the lower 4
bits are placed in bits 29-2k.

Ks is any expression. the first word address of the source field.

(s is the absolute expression. the starting character position of the
source field within the word at location Kg

Kp is any expression. the first word address of the destination
field.

C(p is the absolute expression. the starting character position of
the destination field within the word at location Kyp-

.

Indirect Move Descriptor Word Fokmat:
59 <L Lo 2a 3% 2L 17 a9
[ 0 ' Sy Ke ’ LS ! G i Kp i

CONTROL DATA GORPORATION.
INTERNAL OOCUMENTATION,

Hardware Features



Uhere: : | »
Lyt Upper 9 bits of value of L.
LL: Lower 4 bits of value of L.

DIRECT MOVE {DM}

The direct move pseudo instruction generates a CMU instruction that
moves a data field in storage to another location in storage. This
instruction differs from the indirect move in several ways. It is

a bO0-bit instruction that cannot be split between words and the
descriptor word is part of the instruction. Furthermore- the length
of the data field it can move is limited to a maximum of 12?3
characters.

Instruction Format:

LOCATION {OPERATION | VARIABLE

locsym M JL. Ks+ Csa Kpa Cp
59 50 Y7 29 25 21 17 | 0
ik 5 ‘ L, Kg ‘ Ly c.S! Cp | Kp

L is the absolute address expression: its value. in the range
KLLle?. is the data field length in characters.

Lu is the upper 3 bits of the value of L.

LLs Ksa C31 KD1 CD: Same as in the MD instruction.

Execution: Same as IM. except that the descriptor is in the instruc-
tion word itself. : :

COMPARE COLLATED {CC}

- The compare collated instruction compares the contents of two data
fields. one character at a time- from left to right, until a pair
of corresponding characters are found to have unequal collating
valuess or until the data fields are exhausted. It is a kO-bit =
instruction that occupies one full word {it cannot be split between
two words} and contains its own data field descriptor.

- CONTROL DATA GORPORATION
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It uses register A0 to contain the first word address of a table in
storage that contains the collating values to be used in comparing

characters. The result of the comparison is placed in register XO.
Format:
L0CA 00 J0oiRATION ViiiisLEt
locasym ! cC L+ Ka+r Cp~ K~ CB
59 56 4? 29 25 2l 17 . a
wee | oLl ok Lo oo | Kg

L. Ly~ Ly are same as in the DM instruction.
Kpo is any expressions the first word address of the first data field.

Cs is the absolute expression. the starting character position of
~the first data field within the word at location K,.

Kg is any expression. the first word address of the second data
field. -

(g is the absolute expression. the starting character position of
the second data field within the word at location Kg-.

Execution: The first word address of the collating table is obtained
from register A0. The contents of the data fields are compared from
left to right.s one character at a time from each field, until two
unequal characters are found. The cocllating value of each character
is obtained from the collating table. If these values are equal-

the compare continues until another character pair is unequal or untii
all characters have been compared. If the collating values are un-
equal~ the two data fields are unequal and the field with a larger
collating value is the greater of the two fields. The collating
values are treated as b-bit unsigned integers.

Note that two unequal characters could have the same collating value
and would compare egual. Upon completion. register X0 contains a
L0-bit signed integer as follows:

X0 = L - NYJ if field A ) field B
X0 = +0 if field A = field B
X0 = N - LLO if field a (‘field B

where N is the number of pairs of characters that compared equal.

CONTROL DATA GGRPORATION.
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The format of the collating table is as follows:

§3 S3 y? 4l 35 Eqk 23 17 1L 0
{AO0X L7'1“3 01 a2 a3 ay §f 08§ gk av
{Ag} 10 1L 12 13 1y 15 16 17
+ . )
' E
{Ag} 70 71 72 73 4 r s 7? d
+ .

COMPARE UNCOLLATED {CU?

—~ The compare uncollated instruction compares the contents of two data
__#ieldss one character at a time. from left to right: until a pair

of corresponding characters are found to have unequal values. or
until the data fields are exhausted. It-is a kO-bit instruction that
occupies one full word {it cannot be split between two words} and
contains its own data field descriptor. The result of the comparison
is placed in register XO.

Format:
‘ L LOCATTION #0222 770Y | VAITARIE
locasym ‘ cu ’Lw Ka+ Ca~ Ko (B
59 g0 7 29 25 2y L7 a
46 ? e, | K, | " T Kg

Execution: Same as the CC instruction except that A0 and the collat-
ing table are not used. Instead- the characters are compared directly
with each character regarded as a b-bit unsigned binary integer.
Register X0 is set in the same manner as by the CC instruction.

CONTROL DATA CORPORATION.
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 DISTRIBUTIVE DATA PATH - DDP

PHILOSOPHY

The Distributive Data Path is a new harduare feature designed to
increase the performance and throughput of systems equipped with
Extended Core Storage {£CS}. If DDP is not available. data transfers
between ECS and peripheral equipment must pass through central memory
using a system double buffer. {ror a description of ECS I/0 buffer-
ing please see the chapter on ECS Extensions.} The Distributive

Data Path provides a data path hetween a PPU and ECS+ allowing direct
PPU to/from ECS data transfers. The DDP utilizes one access of an
ECS controller to communicate with ECS. A PPU in turn communicates
with the DDP via I/0 data channels. Data is transferred across

this channel in L2-bit bytes at a maximum rate of up to one million
bytes per second.

The DDP is expandable from one to a maximum of four identical PPU
data channel interfaces. Each of these PPU interfaces- called portsa
operated independently while sharing a common £CS interface. The
first interface is part of the DDP. The second: third. and fourth
interfaces are the optional DDPRI‘s. These interfaces each contain
a buffer which is used to assemble lL2-bit oytes into an ECS record
or to disassemble an E£CS record. UWhen 480 bits of the buffer are
availables a request for ECS transfer is made. An equal-priority
SCanner monitors the four Port-£(S-Request signals and connects a
requesting port to the ECS Controller interface for an ECS transfer.
At the completion of one ECS Record transfer. the scanner moves an
to check for a request from the next port. '

It takes at least 40 microseconds to transfer a 480-bit ECS record
between a PPU and a DDP port. The DDP port has buffering to allow
the data channel to maintain its one mega-byte per second transfer
rate while-data is being transferred between the port and ECS. if
no more than two devices are actively accessing ECS. For example-
two DDP ports can maintain a one mega-byte rate if nothing else is
accessing ECS3 one DDP port can maintain a one mega-byte rate if no
more than one other E£(S controller access is busys such as. if the
CPU is accessing ECS.

Restrictions on the DDP port are that it must be either the first
or the second device out of 3 data channel to maintain a one MHZ
transfer rate and it must be the.last device on a data channel.

CONTRCL DATA GORPORATION.
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DDP_PROGRAMMING

FUNCTION CODES

The DDP is controlled via functions from the PPU I/0 channel.
Function codes are sent to the DDP PPU port with the upper three
bits containing the equipment select code {5} and the remaining
bits designating the function to be performed. Functions are sent
out on an inactive channel by the PPU and the DDP responds to valid
functions by disconnecting the data channel. The function codes
used to control a DDP port are: ‘

5001} - ECS Read
5002 - ECS Urite
5004 - Status
8010 - Clear Port

A1l other function codes are either illegal or ignored oy the DDP.

The DDP will respond to all function codes with the correct equipment
select code and the remainder of the upper eight bits equal to zero.
The remaining four bits of the function code must have only one bit
set to select the required function. More than one bit set is illegal
and the results of such a condition are undefined.

500L - ECS READ . ; .

This function causes the DDP port to read data from ECS and to pre-
sent this data to the I/0 channel for input to the PPU. The DDP
responds to this function by disconnecting the data channel. UWhen
the channel is activated oy the PPU. the DDP requires an output of
two L2-bit bytes from the channel. These bytes are locaded into the
2@4-bit address register. with the first byte going into the upper
twelve bits of the register and the second byte into the lower twelve
bits. The address register now designates the ECS address of the
first LO-bit word to. be presented to the PPU.

The ECS read function has three selectable modes.

A. The first mode is referred to as Block Read Mode. 1In this mode
8 new request to ECS is made whenever a sufficient amount of
buffer register space is available for a new ECS Record. The
DDP increments the address register once for each L0-bit word
it receives such that each subsequent request is made at the
next higher ECS record address. The DDP will continue to make
these requests until the data channel is made inactive.

B. The second mode of operation is the Read 1 Mode. In the read 1
mode+ a secand ECS request is never made. The purpose of this
mode is to eliminate the wasteful second. request that would
be made to ECS under a Block Read when data from only one ECS

record is needed. This mode is terminated when the data charnel
goes inactive.

CONTROL DATA GCORPORATION.
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C. The third ECS Read mode does not cause data to be read from
ECS. This mode is called Function Flag Register mode. UWhen
this mode is selecteds the DDP sends the ctontents of the address
register to ECS and terminates the ECS read condition within

the DDP. The PPU must disconnect the data channel.

This is

the manner in which a flag register operation is performed.

The selection of these mcde

significant bits {2c3

and 2

- the start of the ECS Read.
Register mode is selected.
then Read 1 mode is selected. If both 223 and 222 are 909, a Block Read

is performed.

Graphically. this is:

223 222
0 0
0 1
1 o
1 1

32

of ECS Read is‘determined by the two most
2} of the ECS 3eress given to the DDP at

Any time bit &

Mode

Block Read
Read 1
Function Flag Register

Function Flag Register

= 1is a 919,
If bit 283 is_a ©0° and gcd

Function Flag
is a °19,

As stated in the descriptions of the three modes of an ECS Reada
this function is terminated by the data channel going inactive. The
channel can be disconnected by either-the PPU or the DDP. 1In the
Block Read and Read 1 modes. two error conditions exist that will

cause the DDP to disconnect the data channel.

ECS Abort

ECS Parity Error

They are:

If either of these two conditions is received from the ECS Controller
in response to an ECS request for datas then the DDP will disconnect
the data channel after the last byte of the previous ECS Record has
been transferred to the PPU and when the data channel is in the Empty
state. The disconnect signal is sent out by the DDP on an Empty

channel rather thanm a Full and datse.

This is done to give the PPU

the ability to determine whether the DDP is going to send a disconnect
or not. If the channel is Fulls the PPU can send a disconnect without

risking a hang-up condition.

If the channel is Emptys & PPU-generated
disconnect is illegal on the basis that the DDP may disconnect.

BWhen the data channel is disconnected by the DDP. the status word
must be read to determine the reason for the disconnect. In the case
of Parity Errcrs the PPU may issue a Read 1 function in Maintenance

- Mode to input the data contained in the buffer register. The only
way to read mcre data beyond that is to issue a new 9ECS Read? func-
tion. Note that any ECS Read function must have an address sent to
the DDP before data can be input by the PPU.

CONTRCL DATA GORPORATION.
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The issuance of a Read 1 in Maintenance Mode causes the data in the
buffers to be presentad to the data channel for input by the PPU
without sendin

8 request to ECS. Maintenance Mode is selected by
. setting bit 22l of the address to a logical 7lv.

The upper three bits of the Address Register provide these variations
. of the 9ECS Read® function. :

ECS Block Read

Block Read in Maintenance Mode

Read 1 in Maintenance Mode
Function Flag Register - Ready Select
Function Flag Register - Selective Set

Function Flag Register - Status

EEB 2ce 22l Function
0 0o o

0o 0 1

0 1 0 ECS Read 1
g 1 1

1 0 o©

1 0 1

1 1 0O

1 1 1

Function Flag Register - Selective Clear

These various modes are selected or deselected according to the most
recent address sent to the DDP. ’

It can be seen from the above chart that when bit 223 is set. Main-
tenance Mode is not selected. 223 gjctates a Flag Register operation
and Maintenance Mode does not exist for a Flag Register operation.

An instruction sequence to do an ECS Read is:

FCN
;ACN
0AM
IAM
NJN

B Iun
EJn
DN

A XXX

CONTROL DATA GORPORATION.
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XXXX+ Where {A}
XXXX+ Where {A?}

-

"

2

]

12-bit byte count

Error: (hannel disconnected via DDP: Read Status

{See

y

para. J.2.}.5.52
Wait for change from Active and

Empty State
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The ECS Read condition within the DDP may be cleared out by a
PPU disconnect. a@ DDF disconnect. a power-an Master Clear. a dead-
start Master (Clear. or by a functioned port clear.

FUNCTION FLAG REGISTER

This function is performed any time bit 223 of the Address Register
is set when the address for an ECS Read is loaded into the DDP. The
Flag Register in the ECS Controller cannot be read dlrectly but may
be interrogated and/or written into.

Interrogation is accomplished by selecting and reading status from

the DDP after the Function Flag Register operation has been perfaormed.
The status word shous whether an Abort or an Accept has been received
from the ECS Controller in response to the Flag Register word.

Four Flag Register operations may be performed with the three most
51gn1f1cant bits of the Address Register {N} determining which
operation is to be performed.

The Flag uWord Format is:

223 21520 218 217 a0

N NOT USED FLAG WORD

The possible operations are:

N=4 {Resdy Select}

A bit by bit comparison is made in the ECS Controller of the lower
eighteen bits of the Flag Register in the ECS (ontroller and the

Flag Word received from the DDP. If all bits set in the Flag Word
are clear in the Flag Registers then the ECS Controller responds

with an Accept to the DDP and enters the set Flag Word bits into the
Flag Register. The clear bits in the Flag Word have no effect on the
Flag Register. _ ‘

If any of the bits set in the Flag Word are set in the Flag Register-
then the ECS Controller responds with an Abort and does not modify
the Flag Register. :
Exampless using only three bitss are:

Flag Register = 010

Flag Word = 101 : !

Result: Accept and Flag Register = 111

i

_Flag Register g1a
Flag Word = 011

Result: Abort and Flag Register = 010

CONTROL DATA CORPORATION. 18



N=5_{$elective Set}

\'Selectively sets bits in the Flag Register from bits set in the
" Flag Word. The only response is an Accept.

 N=b {Status}

~ Same as Ready Select. except that the contents of the Flag Register
~are not changed. {NOTE: This is a Flag Register Status and has
nothing to do with DDP Status. function code 5004.}

N=? {Selective (lear}

Selectively clears bits in the Flag Register from bits set in the
Flag Word. The only response is an Accept. -

5002 - ECS Urite

This function causes the DDP port to assemble bytes from the data
channel and to write data in ECS. The DDP responds to an ECS Write
function by disconnecting the data channel. When the channel is
activated by the PPU. the DDP will begin accepting data from the PPU.
The first two 1l2-bit bytes received from the channel must be the
address at which the first ECS Record is to be written. These bytes
are loaded into the 24-bit Address Register. The bytes that come
after the second byte are regarded as data and sent to ECS.

- The first byte received by the DDP is put into the upper twelve bits
of the Address Register. The second byte is put into the lower half.
The Address Register now designates the address of the first bO-bit
word to be written into ECS. This address is presented to the ECS
Controller along with a request signal after the buffer in the DDP
is filled by the PPU or after a disconnect is received from the PPU.
The Address Register is incremented as the buffer empties into ECS.
Unless an error condition is encountered. data will continue to be
transmitted in this fashion. A disconnect from the PPU will cause
accumulated data to be written into ECS. and the ECS Write condition
within the DDP to clear out. If the PPU disconnects the DDP with
‘less than an integer multiple of LO-bit words assembled in the DDP
buffer registers. then the partial bO-bit word will be written into
ECS with zeros in the missing byte{s}.

A program sequence such as the following will produce a partial ECS
Urite with zero fill. .

FNC ECS Urite
ACN

LDC 20yp .
0AM

CONTROL DATA GORPORATION.
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only one error condition is possible on ECS Urite. TIf the ECS
Controller returns an Abort signal to the DDP- the DDP will dis-
connect the I/0 channel. This disconnect will be sent to the I/Q
channal in the place of an Empty response to a Full signal from the
data channel. This will eliminate the possibility of hanging the
channel when the PPU performs a disconnact. However, if an Abort
comes after the PPU disconnects the channel. the only way to detect

it is to do a status check after the disconnect. waiting for the Write
status to drop.

An instruction sequence to do an ECS UWrite is:

’

FNC 5002 ECS Urite

OAN. XXXX Where {A}=2 + the number of 1l2-bit bytes of
data to be sent {first 2 words are address}

NJN Error: AChannel disconnected via DDP: Read Status

DCN Keeping in mind that the channel must be Empty.

FCN Read Status: Check for Abort or Accept: continue to

read status until one or the other is detected {may
take as long as 50 microseconds?.

5004 - Select Status

This function makes the status of a port available for PPU input
after the channel is activated by the PPU. The DDP responds to this
function code by disconnecting the data channel. The PPU then acti-
vates the channel and inputs & 1l2-bit word. Status may be repeated
at this point simply by doing another input. UWhen it is desired
terminate the reading of status. the PPU must issue a disconnect

to the data channel.

Status bits are assigned to. indicate. the following

20 ECS Abort
2l ECS Accept
ac £CS Parity Error
23 ECS Write

20 - Ecs abort

This status bit indicates that an Abort Signal has been received
from ECS. .

2l - £es Accept

This status bit indicates that an Accept signal has been received from E(CS.

- ECS Parity Error

This status bit indicates that a Parity Errorf signal has been received
from ECS.

CONTROL DATA GORPORATION
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23 - ECS Urite

‘This status bit indicates that the DDP port is busy with a write to
£(S. UWhen the write termimates. this status bit will clear out.

Besides being cleared by a port or master clear. the status bits
{Abort, Accept. and Parity Error} are cleared out either by a new
request to E£(S or by resding status. Status must be read to clear
cut a DDP generated disconnect due to an ECS Abort or an ECS Parity
Error.

5010 - Port Clear

This function is a programmable master clear for the data buffers
~and control logic within the DDP associated with the port to which
this function is issued. This function. as does Deadstart Master

Clears clears only that DDP port to which the clear is issued.

INTERLOCK REGISTER - TLR

INTRODUCTION

-

"The Interlock Register {ILR} is another new hardware feature that

is available on all CYBER 70 machines. It is a k4Y-bit register which
could be expended to 128 bits. It can be accessed by the PPU‘c '
through two data paths. An Interlock {channel L5,} will be added

to each set of 10 PPU’s to enable up to 20 PPU’s to access the ILR.
Initial software utilization of the ILR will include primarily I/0
channels and pseudo-channels interlocking.

Interlock Register

~ - > ,
| Word Word Uord tord Word:Uord Word; Word Word; Word: Word |
L 10 9 8 ? b 5" 4yt 3 - ai 1| g |

12?119 .07 95 &3 ?L B3 59 47 35 23 1l 0

% = Word LO is 8 bits.
“% - Word S is 4 bits in the t4-bit Inter lock Register.

OPERATIONS

Eight operations can be performed on the Interlock Register from
the PPU. . : '

1. Set

Sets a bit soecified by the octal translations 0 >77; or
. e {
0 >u177,-

CONTRCL DAYA GORPORATION.
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2. (laar

(lears a bit scecified by the octal translations 0 > 77, or
0 >L1?27s-

w
L]
-

est

Checks a bit specifiad by the octal translations 0 = 7?73 or

0 =-1773 and sends une PPU a status of °L% or °07, depending
on if the bit is s2t or clear. The status bit will be located
in the bit zera position in the i2-bit word. The other 1l
bits in the status word will be zero.

Y. Read
One of the & or Ll words specified by the octal translations
0 > 53 or 0 > 12 ar= read into the PPU. The upper four bits
will be zero if word 13U is read. The upper eight bits will be
zero if word § is read in a Lk4-bit register.

S. External Set or (lear

Sets or clears one of the lower 13 bits from external sources.
In the l28-bit register, bits b4 - 7?b may also be set from ex-
ternal sources. Bit 0 will be assigned as the Ypcwer off bit®
and will set when the input power to the MG drops. The pcower to
the computer will drop approximately 500 milliseconds after

bit O sets. .

L. Clear A1l
Clears all k4 or 128 bits.
Y Test All

Tests all L4 or 128 bits and sends the PPU a status of 9.9 if
one or more bits are set.

8. Simultaneous Oocerations
Test/Set A test is made on the bit with the bit ending
: up set.
Test/Clear A test is made on the bit with the bit ending

up clear.

CONTROL OATA CORPORATION.
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INSTRUCTION FORMATS

Instruction Format = Instruction Cgde
LDC. ..;! 2000 OXXX Read
¢ XX XX LXXX Test
OAN i5¢ . ?22LS eXXX Clear
IAN 2 ;?ULS 3XXX Test/Clear
: ! 4 XXX Set
§ SXXX Test/Set
bXXX Clear all
XXX Test All

Where XXXX is the descriptor word:

o e e

' | ; :
Instruction Code | N.U. i N.U. Octal Translations !
v i i

~ 11 109 3 v & S my 3 2 0

B1ts ? and 8 of the Descriptor Word are reserved for future enhance~
ments and should be zero.

O0n the Set. (Clears and Clear All operations. zero is returned to the
PPU-

The only way b1ts can be cleared in the Interlock Register is by
doing a 2XXX.1 3XXX. or a BXXX.

CONTROL OATA GORPORATION.
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CENTRAL MEMORY ACCESS PRIORITY - CMAP

CMAP?s Effect on ECS Transfer

The Central Memory Access Priority {CMAP} is another standard
hardware feature on the CYBER 70 machines models 72.+73 and 74.
Its primary function is to improve CM-ECS transfer rate 0y allouwing
only °priority® CM accesses {resd/write} by a PPU to ce honored
during an ECS transfer. It thus ensures that CM-ECS transfers
are maintainesd a8t the maximum rate for a given configurc-ion.
Without CMAP+ any PPU (M request can interruct an ECS trancfer. A
maximum of onme PPU reguest can be honored every ECS record or
eight (M words. This could reduce the transfer rate of a large
ECS system up to 7?5 percents although a small {123K} svicem is
not affected.

CHAP prevents non-oriority reads or urites from entering the read
or write pyramid whil2 ECS is active.. But when ECS becomes actives
it is possible that some writes could be trapped in the wrjte pyra-
mid. This writes that are hung in the write pyramid will not be.
serviced until ECS transfer is complete. However. if a oriority
write appears dur*nq this times (MAP will interrupt the ECS trans-
fer and the pr1or1ty write as well as any non-priority writes that
were trapped in the write pyramid will be serviced.

CMAP“s Effect on PPU Read/lUrite

By allowing only oriority read/wurite to access central memarys CMAP
provides a8 PPU with anm opportunity to access (M at a much impraoved
rate during an ECS transfer. When ECS is inactive- CMAP allous s
PPU to place a reservation for the read/urite pyramid if it failed
to gain access to the pyramid on its injitial request. This ensures
that & PPU with a priority request will gain entrance to the pyramid
within a few major cycles {microseconds}. To achieve this. a basic
change js-made to the read pyramid to allow data to flow unrestricred
through the pyramid and give all PPU an equal chance of getting into
the read pyramid. This change applies to both priority and non-
priority CH accesses.

CMAP’s Effect on SCOPE 3.4y

The SCOPE 3.4 rotating mass storage device stack processor {1SP/1EP}
uses CMAP priority for one word (M accesses within certain time
critical loops. Such priority CM accesses may interrunt an ECS
transfer. but will not delay it significantlys since only a single
word is being read/written. At the same time. the stack processor
€an continue executings rather than waiting for the ECS transfer
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to complete. The stack processor would be required to wait unnec-
essarily if CMAP priority was not used for the CRD/CWD instructions.

The stack processor does not use priority for (M block transfers.
This means that (MAP will prevent stack processor CRM/CUM instruc-
tions from starting if an ECS transfer is in progress. The reason-
ing here is that if the PPU (M block transfer and the ECS transfer
were allowed to occur simultaneously~ both would be slowed and lcst
disk revolutions would probably result. It is more efficient to
allow the ECS transfer to complete, and then honor the PPU CM block
transfer. _

CONTROL DATA GCRPORATION.
INTERNAL DOCUMENTATIGN.
ee Hardware Features
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INSTRUCTIOL FORMATS

INSTRUCTIONS 0CCUPY ONE OR Ti#0 WORDS

- 0P CODE DELTA: OPERAND OR
' OPERAND ADDRESS

- THESE ARE FOR INSTRUCTIONS CONTAINING
SMALL CONSTANTS OR
REFERENCING DIRECT CELLS

2. T d
= | :;>. 18-BIT OPERAND OR
Uﬂ . OPERAND ADDRESS:
. DELTA =0
OP CODE M IS DIRECT ADDRESS

T ' . DELTA # O
| | . D CELL CONTAINS
INDEX FOR ADDRESS M



| NSTRUCTIOH 'ZXAMPLES

14 | 12

30 |02

40 | 20

20 12

3456

20 00

0012

{ 50 |00

0773

50 | 00

0074

50 | 70

0773

LDN
LDD

LDt
LDG
LD
LD

LG

208

1234568

10

1738

748
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INSTRUCTIONS

Loads and Stores

e ane e o i s o £+t e va s e

LDN LCN
LDC
LDD STD
LDM STM
LDI STI
Adds and Subtracts Replace Adds
ADN SBN RAD AOD SOD
ADC RAM AOM SOM
ADD SBD : RAI AOI SOI
ADM SBM % '
ADI ~ SBI | ST
o Shift . . Logicals
SHN LMN LPN  SCN
: ILMC LPC
LMD
LMM
. LMI
Jumps ' : Miscellaneous
UJN ZJN PSN
LIM NJN EXN
RIM PJN , - MXN
' MJIN RPN
. | | MAN (Cybers only)
Central Memory Reads/Writes Peripheral I/0
Q;\} A . ;
B ‘).\ BRI 574
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L) .
N ACN O 7400 ACTIVATE CHANMEL DD (PRECEDES INSTRUCTION COOES 70-73)
e+ e = A G € 21 €L G CCE—ADY 1= 0T TCONS FANTFCCCLELTTOA)
) Ang, 0 3100 ADD- 17-CIT PCS. CUANTITY, (DDY, TO (A)
LYI% SN DS R ¢ AQ0 12~BIT POS. CUANTITY, ((OD1}, TO {A)
- ADH—M;D 51 DO~ HHHH———AH D12 =B T T~ POSTCUANTITY 5= (HHHH v (00) 157 TO—(A)
ADH " D 1600 ADD €-DIT POS. CUANTITY, 00, TO (A)
n : AJH  H,D 64D HUMH JUMP YO LOCATION Mi#MM IF CHANNEL 0D IS ACTIVE ,
e e e e e e e nes A ()] ) KARID PEPLACE ADD-1 1O (D)4 RESULT ALSO 'TH LOW "12-DITS OFA " :
AOT D 4600 PEPLACE ADD 1 1O ((ui)), RESULT ALSO IN LOW 12-8ITS OF A
<AOH M0 SOR HMMH RLPLAGE ADD 1 10 (FHiMe(OD)), RESULT ALSO IN LCH 12-BITS OF A .
cw=e- — 600 ; CENTRALTREAD FROM (A~ TO-LCCAY LON DO =" "7 A
CRH My 6100 MMHH CENTRAL REAL {N0) HORDS FROM (A) TO'LOCATION HMEMH, S
: . cHn 0 6200 CEHTRAL WRIYE Y0 (A) FROW LOCAVION DO, '
v ey ’ cuh-w,o---cann~nnnn--“"ccn7vnr“uv{r£“1nn) WORDS 1C tA) FROM LOCATION " FHEH, P
‘ utik b 7701 UISAONRECT CHARNEL DO, 170 EQUIP, STOPRS AND DUFFER TERMINATLS ‘
. EJH K0 K70) HHMK JUIP TO LOCATICH HMMM IF CHARHEL DU IS EMPTY ﬁL
e ——F AN reen — ey F UNCTTON " CODEY™ IH LORER T1Z=BTTS™0F "LAY "ONTCHANNELTDUT ¢
: FJM M0 660N HHMH JUMP TQ LOCATICH MEMM IF CHANNEL 0D IS FULL ‘ :
Fuc C€,0 ~ 7790 cCCC SEND FUNCTICK COCE, CCCC, CM GHANNEL DO, : , -
e e e = LA =By ) ——==7 1 00" HHAM——THPU T (A} 4ERNS 1O LOCATION hiitH FROM CHANNEL -DDV . —
. Ian B 7000 IHPUT 1 WOHD FROM CHANHEL DD O LOW 12-R1TS OF A REG. .
[an M,0 ELON MMHM JUKP TO LCCATIUN FFMEM IF CHANHEL DD IS INACTIVE. Lo
e e - CLenTTe 1501 COANCOMPL S CF-6-0TT "CONSTANT NN~ (UPPCR™12-N1 TSTOF TATREGY=TY ; ¥
Lor € . ?8€C ccce LOAD A REG, WETH 13-0IT CONSTANT CCCCCC . gy
Ly o Inen LOAD A REG, WITH (00Y, UPPEK 6 BITS OF A REG.=0 <z
: et e | [J 2 - f) et 4 (G =L OAD AT REG S KITHE (OIS UPPER 6 'N1TS OF A& REG=0
B Lol 11,0 SOU) HHHN LOAD A RFG. WITA (MHEH:(D0)). UPPER 6 BITS OF A REG.=D '
'ft LON - D 1L 0n LOAD A REG., WITH €~01T CONSTAHT, U0O. UPPER 6 BITS OF A REG.=0
—tq - ' LM MO 0 10T HHMMT JUNP—TO LOGATICN MMMHECDD) ¢ = (N0 HAY  BETD7OR OHITTEM ™
©ooLnc ¢ 23cc cecee EXCLUSIVE OR, (A) AHD 18-NIT CONSTANT CCCCCC
LHo 0 3300 EXCLUSIVE 0P, LOWER 12-DBITS OF (4) AND (DD}
S s amem e M DT 4300 — - ———CXCLUS TV CRy " LOKER™ 12-0115 "CF™(A) TAND " ((O0) )7 =777 T
AR P LMM M,0 5200 HHMM EXCLUSTVF OR, LUWER 12-CITS CF (A) AND (HMMH+(CD)) X (3
' Lhd U Lruu CXCLUSIVE ©F,, LONCR G-31TS  CF (A} AxD 6-2IT CONSTANT 00 S
i i o e e e m e P TC 22CE—CCCCAHD7 (AY AN "TE=-EIT CCNSTANT CCCCOC """ s :
LPN 0 1200 AND, (8) AND 6-01T CONSTANT OB, UPPER 12 BITS OF A REG.=D F
MJN P n7ER JUMP, R2 LOCATINNS, IF (A) € =0, (-31 € RR ¢ 31) Cﬂ
R by htntanguatiy 1 L Bl 8 ne e SJUHP 5 #eLOCATLORS 7" IF T(AY 270, “(-31 ¢ RR $ 31) "= (=0 "37¢0)
0AY 1,0 7300 MPMH QUTPUT (A) 4CRDS FROM LOCATICN MHMHM ON CHANNEL 00
DAN O 72¢c0 QUIPUT | WORD FACH LOW 12-0IT3 OF A ON CHANHEL DD : ;
e PIH R 16RY SUNPT—RECLOCATIONS y 1F " (AY 270y~ (~3175"PR "7 31) e =
) PSN peeo PASS  (NOP), (MAY ALSO BE IKSTRUCTION CODES 2400 OR 2500) ° §$
RAD D 36500 ° (UDY + (A) TQ DO AND A REG. LOWCR 12-BIIS OF (A) ARE STCRED . E
SR e L S 4500) ORI —+—¢A) - TC (UD) "AND A“KIG, LOWLR 12-0L1S CF A ARE STORED™ - -
S Ran 1,0 5500 HHHM (M4 0NYY + tA) TO LOCATION MHMMy (OD) ANTD A PEG.
RAIH M0 2D HHMM STOPE P42 AT LOCATICN MMAK (D) AHD JUHP TO LOC, MMHM+(DD)+1
SHO—0 3200 SUBTPACT1L~pIT-POS - NUARTLTY; ~(110) .~ FROM (A)~ " - Fahat
SR 0 4200 SUBTRAGT 12-81T POS. QUANTLITY, ((DM), FROH (A)
Sult M0 5200 MMMM  SUDTPACT 12-BIT POS. OUANTITY, (MHMHMe(DD)), FROM (A)
------ Bt L 1 Il (it Bl ) M QUATEFACT=6-HTIT PCS, QUARTITY 00, FROM (A) oo oo o= —==mee
C SCN D 1300 SELECTIVELY CLOAR THE LOWER 6-811S OF (A) CORRESPOMDING TO DD gi
s . ©osHN b 1000 SHIFT (A), GC BITS, #=zLLFT CIRC; ==RIGHT, END-OFF HO SIGN £XT
e R b e el R0 Rl 1ree PEPIEACE-SUE FRACT =1 1O (M) T RESUL T ALSO "IN-LOW-12-011S CP—A™ - T .
o 501 0 AL REMLECE SUNTRACT § T0 ((DDI).  PUS. ALSO I[N LCHW 12-0LTS OF A :
- SUHE H,D G700 HMMM RCPLACE SUDTR. 1 FROM (MRHM+(DD)) .  RESULT ALSO IN A REG. i
U L KINEh STOP "LOLER =1 2=01 TS 0F (A TR LOGATTIUN QO ~ s s o e -
: STt 0 4 COSTOPE LOWER 12-3[TS CF (R) TN L)) ’ {”
A 1 1,0 G400 HBAMY SIOPL LOWER (2-DITS OF (8) TH (Mtste (1NY) : , h
e e g e ST AP TN CORD T LIORAL JUP TR LGCATIONS ™ (=31 SRR g3y o= mmmem T o
ran P et . CJGn, PR LNCATYOuS, TFOUR)sD (=31 ¢ RROS 3D : b

F



0000 PSN PASS  (NOPY, (MAY ALSO QE INS‘RUCTIO“ CODES 2400 OR 250%)

B et el R X0 1 R L L e anaand RN L bt JUMP—F O -LOCAFICH--MMHM (D D) ——(DD—HAY-RE-0—-OR-OHITTED)
8206 MMHH PJH  M,0 SYORE P+2 AT LCCATION MMMMe(DD) AHO JUMP YO LOC, HMMH+(D0) 1
fi1ar . UJN R UNCONDITIONAL JUHP, RR LOCAYIOHNS (=3t € RR £ 31)
04 RP-— ZIN—R SUHPy—RR—LOCATTONS-y—FF—{-A)-00———=31—4—RR—£—3 1) -
N15RR MUN R JUMP, RR LOCATICKNS, IF (A} # 0, (=31 € RR $ 31) (=0 2 +0)
O0GRR PUN R JUMP, RR LOCATIONS, IF (A} 2 0, (=31 € RR £ 31} .
B T el F £ LIRS e M NP JUHB PR -LOCATIONS y~IF—fA)-€-=0, (=31 € RR € 31) —-m—mer o
1000 SHN D SHIFT (A}, DD GITS. +=LCFI CIRCY -=RIGHT, END-CFF NO SIGN EXT
. 1100 LN O EXCLUSIVE OR, LOWER 6£-0DT1S OF (A) AND 6-81T CCHNSTANTY DO
— 1200 . —t, PN 7 ANCTCAY—AND—B~d [F-CONSTANT DD - —UPPER-12-BITS OF A -REG.=0
1300 : SCN D SELECTIVELY CLEAR Tnf LOWER 6-8ITS OF (A) CORRESPONOING TO 0D
1400 LON 0 LOAD A REG, wITH 6-BIT CCNSTANT, DD, ,UPPER 6 BITS OF A REG.30
e e b K Y5 11 ten—0 LOADTOMPL-CF 6-21T CONSTANT UD-(UPPER-12-B1 1S -OF- A REG,31)
Loty . KU Y ADD ¢-CIT DCC, guAnTIVY, 20, YO M
. 1790 SPM D SUNTPACT H-B1T PCS, QUANTITY, 0D, FROM (A)
- PNOL—CEO Loy (G (L DAY~ A~ REG T WL T -1 R= BV CCNSTANTCCCCCC™
2100 CGCC Y ADD 18-RIT CONSTANT, CCCCCE, TO (A)
A 22CC €CCC Lpc € AND, (R) AMD 18-CIT CORSTANT CCCGCC
Dt s e e s e - DGO COCE LHO—C EXSLUSTVE-OR¢--(a)- AND-18-81T -CONSTANT-CCCCCC
S IO Lton 0 LOAD A REG, WITH (DOY. UPPER B NITS OF A REG.=0
3108 A D Al 12-PYT FOS. CUANTITY, (0D), YO (A)
- - —=- 329 SPO—1 SUPTFACT T#-NLT POV NUAKT LT Y5~ )~ FROH—CAY
3300 . Lo B EXCLUSIVE OR, LARER 12-B8I1S OF (A) AND (ND)
Il . sS10 D STORE LOWER 12-0ITS OF (A) Ik LOCAfICN DO
e iy Ry —RAY~ D (00 -4 (A TC-LD ANC A-REG,~ LOWER 12-DITS -OF- (A)—ARE-STORED
\Q\ ) I ACO D REFLACE A0 § 10 (D0). PESULT ALSO IN LOW 12-BITS OF A
‘ S7uh S0 0 REPLACE SUBTRACT £ T (OR). RESULT ALSO IN LOW 12-01TS OF A
- Ny -= 4,y0p Lo LOAD A REG .~ WITH (LD~ UPPER-6 BITS OF A-REG=0
4100 ADI o ADD 12-0IT PCS. CUANTITY, ((UDYY, TO (A)
. 4200 10 S SURTIFACT 12=-0PIT POS. QUANTITY, ((DD)), FROM (R)
S ems s e by A =i § Y] e et X C LSS [YE 06y LOWER-$2 =01 TS CF-(A) -AND - CLDO))
\- 44, nd SYI 0 SYTORE LOWER 12-B1TS OF (A) IN CLOM) .
) Wi N - 7Y OO B C(DNY)Y + (A) Y0 (D) AND A REG. LOWER 12-DITS OF A ARE STYORED
——— 4600 AR f—f———RE PLACE-AND—t—F0t (B0 Vi —RESULT—ALSO-IN-LON-12~-BITS-OF-A
W70 S0t 0 REPLACE SUBTRACY 1 TC ((DD)).  RCS. ALSO IN LCH $12-8BITS OF A
S9U0 MMMM - LOH M,0 CLOAD A RFG, RITH (MMHMe(0D)). UPPFR 6 SIVS OF A REG.=0
T e S N1 R E AQH DA 304 2= R ET- PS50  CUANTETY 5 (MHHM e (00} 7O LAY - oomm e oo
5200 MMMH SPN M0 SUBTFAGCT 12-01IT PCS. OUANTITY, (MMHMe(DD)), FRCH (A)
5300 KHrH Litid - H,D EXCLUSIVE OR, LOKER 12-81T1S OF (A) AND (MiUitn+ (0D))
- 5400~ HHP N5 T e H g G TURE—LOWER—1 B [TS—0F—CA)- -1 -( FHHHY (BD))
550D MavM RAM  HM,D (HHUES (RBYY ¢ (A) YO LOCATION MMMM+(DO) AND A REG.
. 5600 MMMM AOHM 1,0 REPLACE ADD § TC (MMMM# (D)) . RESULY ALSO IN LCHW 12-DBITS OF A
e 1 £ L R ] SNy ————RE PLACE-SUNTF 4~ FROM - (MFEHe (DD ) .- ~RESULT - ALSO "IN -A- REGs
HOD0 crRY 0 CEHMTRAL READ FRCM (A) YO LCCATICH DD,
. 610C hHun CEM 17,0 CENTRAL PEAD (UD) HORDS FRCHM (A} 10 LOCATION MMMM,
— 620 E O E T A L—HR Y E-TO—¢AY- FROM-LOCATION- DU,
300 MMNM Cunt  M,0 CEHTKAL WRITE (DC) WORDS TC (A) FROM LOCATION FHMM,
400 MM AL M0 JUHP TO LOCATICN MMM IF CHANNEL DO IS ACTIVE
B T e 65D MAMM ~TdH—# 1) JUMP-TO-LOCATICA—MPHH--IF -CRARNEL-1D- IS - THAGTLVE.
6500 HHIH Fat b0 JUHP 0 LOCATICN MMM IF CHANNEL OD IS FuLt
. 69 pREY £u4  M,0 JUHP TO LOCATICN MMKHM IF CHABNEL DO IS LHPTY
B - E I FpN—-D P T 1= WORE}-F ROM—-CHANNEL -1 =10 -LOW=12~3 T3 -0F -A—REG
TIO0 KuarM | TAHM M0 INPUT (A) HORDS TO LCCATICK MUMM FROM CHANNEL DD,
7208 QAN D OUTHUT 1 WORC FRCM LCW $12-017S OF A CH CHANNEL DO
e PP HMEM e QAN U PE T CA) T HERDS FROM LOCATICH BMMM-CH CHANNEL- LD
750 ACH O ACTIVATE CHARNEL DO - {PUCCAGES INSYTOUCTINY CUBES 70-73)
" 7500 ne oo NISEOMBECT CHARKEL DU, 170 ECUEP, STOPS Lud) BUFFER TERMINATES :
v e e e s PRt e N o) S ) FUNET LN CCUDE - R LORHIR -2 1TS OF (A, OK CHARKEL DI} o = e s e

vt eI veeroen G FURCTIOR THUE, CONC, G CHAt e 00,



Y ed

{ LD

LOC

LDD

LD

any cell into A,

 —

LOAD AND STORE INSTRUCTIONS

load a 6-bit
constant into A

LCN

- load 2 S*Vb it ,'"“
(complemented) -~ ¢

constant into A

load an 18-bit ponstgnt'into A

load»contents of
direct cell
into A

load contents of

memory cell
into A

1oad'contents of

indirectly thru
a direct cell

1Tl

'[STD]- store contents of

A into direct 0311 

_STM’- store contents .of

A into memory cell

- store contents of A
into any cell, |
indirectly thru

a direct cell =



. i‘
Ay

- ADD and SUBTRACT INSTRUGCTIONS

ADN SBN
ADG
ADD SBD
ADM - sBM
ADI SBI
Adds:
a 6-° 12-, or 18-bit numbe
is adoea to the content

8% A
Subtracts |

2 B- or 12-bit hdmbéh
is.sgbtractedmfrom A

* l8~b{t arithmetic is used *

=1/



© REPLACE ADD |

may
and

the
may
the
and

%

NSTRUCTIONS

CRAM T AOM SO

~ RAl A0l sol <

. a 12-bit number (unsigned)

be added to the A register
to the memory location

number 1 , . f : |
be-added to or subtracted from- -
A register |
the memory location

18-bit arithmetic is used * .

* the result is in A and memory *

4w /R
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AN

LLOGICAL INSTRUCTIONS

LMN LPN SCN

LvC LPC
o 010‘ ch)
LMD o)
0
. . ~10
LiviM 0
Lyl

exclusive or:

a 6-, 12, or 18-bit number
may be exclusive ored with A

and:

only a 6- or 18-bit constant
may be: anded thh A

selectxve clear

a 6-bit constant , ‘
may selectively clear bits in A

4’-/‘3



~ SHIFT INSTRUCTION

SHN

 LEFT shifts:

. end-around

LR e

ie SHN

8

shifts A left 6 bits

" before:
after: (A)

~ taéfméﬁff£53”
. end-off

(A

) 00000

00035C

no sign extension

| befﬁre:

ie SHN
shifts
2Z2eroes

after:

-6
A ri
are-

bit

o o,

=

-
0

%

S

d in from the lef

t



 JUiP
unconditional:
UJN -

INSTRUCTIONS

locations
ward

jumpes uﬁ to 37,
forward or bact

LdM - Jumps any number of 1ocatlons
' forward or backward

Rdm - jumps to any location
: Plants return address there

executes instruction in next word

~conditional:

ZUN - jumps if A is +0
NJN - Jump3‘if'A is not +0
CPJN - JUﬂps it A is positive
Jumps ifT A is negative

MJN -

* conditional jumps are
up to 37g locations
forward or backward

‘adaress field

a_nNumoer
(jump is to

or a location
(jump is to

sors”

may contain
P+n)

symbol
the location)



Instruction Problem Set

1

Contents of the following core locatiors are given.

All numbers are injoctal.

{00253 = 123y
{0034} = 1111
{04003 = 1111
{0125} = 2222
{11113 = 2777
{12343 = 4321
{13343 = 3333
{1361} = 123y
{2345F = 4yyy

Work each guestion indepentlv.

Show the contents of the A register after the instruction

has been executed.

1} LDN 25

{A} Register

2} LDD 25

3} LDM 100

4> LDM 100.25

5} LDI 25

0.25

L} LM

7} LDC -100

8} LDN -25

93 LdM  1111,25

10} LN 25 |

i —

11. How many words of code do the

above instructions generate?



on the following store instructionss indicatz:
The contents of the A register after the scora
The contents of the core location
The location at which the dats is stored

12> LDC 1234SkLB {AY

STD 258 ~ {loc} =

’ loc is
133 LDC 1234SeLB {Ay =
STM 10008 {loc} =

loc is
14> LDC 123u45L8 {A} =
- STI 258 . {loc} =

loc is

- 15> LDC 12345LB {A} =
. STM 1000B-28B {loc} =

. ‘ loc is
13 LDD 25B ' {A} =
ADN 25B {A}Y =

- Instructicn Problem Set &

S

Use the data given in Problem Set 1
york each problem independently

{Note thac each problem has severcl instructions
to be worked cumulatively}

1

Indicate the contents of A after each instvuctioﬁ is executed
{The problems are numbers 17-33 on the following page} ‘

§-ry



203
. ADI

© SBI
LK
T ADC
CSTH

2

.22}

. 23y

24}

e5}

2b}
272}

283

29}

303

31}

.32}

33}

LDI -
SBN

LM

_ ADD
©LDD

SBD
LDH

Lon

~ADHM
AD{

LDN
sBH

sBH

LDC
SHN
SHN

SHN

LDM
LMN

LdC
LPN

LDI
SCN

LdC
LMD

LDN
SHN
ADN
LMI

LDC
SHN
LPC

LpC
SHN
Lnc

Lo
SHN
LM

LD
SHN
STM

3uB
L

1008

1008
3uB

.34

12348

- a58

-3u8

L234B.34B

1234568
258

1008

1008
1008258

12584258
1258

-1008.258

1234568

!

148
118
368

13618
46B .

23458
12348

258
258

1234568
ese

2cB
148
558
348

123458
-b

123u5L8

12345L8
-118B
12834568

1008
b
348

1008258
b
3484350

<2 78.

LAY
{AY

{A}
{AY

{A}
1A}

A3
LAY
LAY

{AY
{AY
{ioc}

- {AY
{A}
{A}

{A}
{A}
{A}

1Ay

A2
L €AY
LA}

{A}
LA}
€AY
LAY
1A}
{A}
{A¥
A}

{A} .

{AY

{A}

{AY

{A}

tun W ou-n "t unu

nny

nuwun

"

inon "noun

nun

Y

.-




Instruction Problem Set 3

Use the data given in the core locations in Problem Set 1.

The A register contains 123455&

Work each problem independently.

Indicate the cintents of the core location and A register
after each ins:ruction is executed.

1. RAD 348 {34y = Ay =

2. AOD 348 {34y = A} =

3. s0D 253 {253 = Ay =

4. RAI 253 {locy = Ay =
| loc is

5. AOT 343 {loc} = A} =

. loc is |

ke SOI 343 {loc} = ar =
‘ loc is

7. RAH 12348 £123u3 = A =

8. A0M 12348 {1234} = {AF =

9. son 11118 £1111} = =

10. kgn 10084258 flocy = __ A} =
loc is

11. Aon 253.3u48 floc} = Ay =
loc is

4~ /9

g




ANSWERS - PROBLEM SETS

ey

008688

1. 25 16. 1234 17. 25. 001234
2. 1234 1261 , 007771 001272
3. 1111 18, 00111l 26. 002345
4, 3333 error error
S. 4321 19, 001111 27. 004321
6. 4321 000000 0043900
7. T71T136%F i1 20. 004321 28, 1234536
8. error 010642 122662
9. 4444 000643 29. 227722 ‘
10, 777752 21. 004444 30. 001014
11. 15 . 130122 31. 123575
12, 123456 0122 in loc 25
3456
loc 25 22, 001111 32. 110011
13, 123456 002222 33. 333300 »
3456 005555 3300 in 1270
loc 1000 23. 001234
14. 123456 777011
3456 773456 .
in 1234 24, 123456
15. 123456 561234
3456 000561
loc 2234 . 610005
——,
1. 4567 124567 7. 7777 127777
2. 1112 001112 . 8. 4322 004322
3. - 1233 001233 9. 7776 007776
4, 7777 127777 10. 7011 127011
1234 -910000— loc 1334 '
5. 0000 010000 11. ? (1136+1)
. Jloc 1111 loc 1136 .
6. 7776 007776
+ loc 1111




CODING EXAMPLES

L. MJN ABT

( code
100 »
instruction (

words

) bhat does this code do?

ABT

-

-

2« How to fix a jump that won't reach:

ABT

3. HOW THE RETURN JUNP

09
TAG

\ 9

Ye

PJN
LJdM

code:

100

words

3

ORG
LDN

'STD

RJM

DATA
DATA

sS™
LeM

x+3
ABT

INSTRUCTION WORKS:

10008

Y oy
S L

.,T'AG'-: y

100

*x+3
_TAG J

Y21

{TAG} =

{TAG+1} =

Where does execution
continue?

why is P+2 the
return address?

uhere does the
STHM store?




5. HOW TO MAKE A LOOP

LDN Yy :
How many times is this
_ STD 18 loop executed?
LP -
SOD 148

NJN LP

be - HOW NOT TO MAKE A LOOP. 

LCN Y vhy is this a hung loop?
ST 1as
LP : -
AOD 108
NdN - . LP

i

7+ HOW TO MOVE CORE
Given: {15} = 10008

{173 = 20008 -
) In each example-
2 Lnoass ) Do peny werds are moued:
STH 10008158 to where?
A
be LDI 158 ‘; a-
STI 178 5
b- ;
c. ) LDC 10008 N\
STD 1 N
LOOP  LDI 1 ( c.
STH 100081 Z
AOD 1 R
ADC -10778 }
MON Loop J #2z

('! \_‘



HOW TO MAKE AN ZINCLUSIVE OR

Lo

STH

. LM

AND . LPC
STD

LDM

LMf

ADD
TAG DETA
TAGL DATA

HOW TO ADD 18-BIT NUMBERS

Given:

[

(In )= ooi2
(IN+1 )= 775k

LoC
RAM
* SHN
RAM

TAGL
AND +1
TAG
*Xx

e

TAG
TAGY

12648

4444y

-0

Ce

What is the inclusive
OR of 1264 and 4i4yz

Is it necessary to
load TAGY and stere
it in the LPC
instruction?

What value does xx
assemble as?

IN and IN+1} represent an l8-bit
relative CM address which must

be updated
1008
IN+D ie
-12
IN -

#-23

127756

130056

L pru



3. ALGORITEM FOR WORKING WITH 12-BIT SIGNED NUMBERS IN MEMORY

a. DATAL  DATA 12348.7L438-00058

DATAZ DATA 2000B+7523B+77k48
ANSUER Bgsz 3
LDN 2
STD 2
ADD LDC 7700008
‘ ADM DATAL.2
ADM DATAZ.2
STH ANSUER 2
SOD 2
PJIN ADD
b. X VFD 12/DATAL
Y VFD 12/DATAZ
z VFD 12/ANSUER
nip 3.7
LDC 7700008
ADI X
ADI Y
STI 4
AOD X
AOD Y
AOD Z
DATAL DETA 12348.7L438,00058
DATA2 DATA 20008+75238.77LLB
ANSUEF BSSZ 3

-

Question: UWhat type of numbers are in:
DATAL

DATAZ
ANSLER

l

I

#ay



/.

/2.

INTEGER

ANS

INTEGER

DVDN
DVSR
ANS
RENM

DIV

ouT

DVDN *
DVSR

ANS
REN

MULTIPLY

LDC
STD
SHN
S8
SBD
SBD
STM
SHN
STM

§
BSSZ

DIVIDE

EQU
Equ
gqu
EQU.
A
STD
LDD
SBD
MYN
STD
AOD
UdN
ADD
s;»
DATA
DATA

8sS37
BSSZ

800 a.

[l A~

1

ANS+1 '
-12

ANS

=

108
118
1eB
138

ANS
DVDN
DVSR -
ouT
DVDN
ANS
DIV
DVSR
REM

30 {103
13 ‘ {11}

Y- 25

whatAare the numbers
multiplied?

How many words of
core does this code
occupy?

What numbers are
divided?

What is the answer?

What is the remainder?

30
13



ANSWERS TO CODING EXAMPLES

Assembly error.

_ABT is too far away.

The PJIN jumps around

the LJIM.

The LJM can reach ABT.

a.
b.
c.
d.

100

1004

TAG+2

RJIJM is two words

Second word of LJM

instruction.

four

The AOD in this case

C.

a.
b‘

one word - °
from 1000 to 2000

“one word =~

from 1000 to 2000
778 words -

always leaves (A) # 0

from 1000+ to 2000+

5664
yes -

€there is no LPM instruction

0

+1234 -0134  +000s5

+2000 -0254  -0011-

+3234 -0410 -0004
Solution formula:

770000 770000 770000
+1234 _+7643 +0005

771234 777643 770005
+2000 _+7523 +7766

773234 007366 777773
1
007367

a. 800 x 13
b. 12

ao 30 "'13
b. 2
c. -4

3o

Oy
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CENTRAL MEMORY

READ and

-

dRITE INSTRUCTIONS

-

reags one ¥orag
reads a block

writes one worgdg

writes a2 bhlock

#27



g,{)u)

:%:;liﬁ FbRMAT OF THE“CRD

1. ‘ReSefve a PP buffer to read the’data into:

:'(Locations 10-14 will be.used)

- 2. Load CM absglute address into A:-

LDGC 1234008

ﬁk 3. Execute the Central Read instruction:

CRD . 108

o ) PP memory location 10
- : : is beginning of a
S5-word PP buffer
‘to contain 1 CM word

i

* After the Read, (A) is not destroyed *

(in this case, 1234008)

< #ix



FORMAT OF THE CRM

1. Reserve a PP buffer to rcad the di¢ta into:

csUF BSSZ 20
2. Store the block length (CM words) in a direct cell:

LDN 4
STD 103

3. Load the absolutized CM address in A
LDGC 1234008

4, Execute the Central Read instruction:

ks

CRM  BUF,108

PP Buffer Direct Cell
to read into containing
— : CM word count

- ’ ’

#*:After the Read, (A) is M LWA+1 *

(in this case, 1234048)

N 77"2 ?



2.

3.

BUF

4, ADDR

LDC
CRD

LbC

CWD

LDN
STD
LDC
CRM

BSS

DATA

LDN
STD
LDM
SHN

 ADM

BUF

CWM

BSS

400B

- 50B

60000B
10B

16

400B
BUF, 2

80

0021B, 22228

:
3
-

"5

2
ADDR
12

ADDR+1

BUF, 2

25

i

Y

30

~ Instruction Problem Set #4

a; (a) =

b. What does this code do?’

a. (A) =

b. What does this code do?

When the Read is finished,
but before the orlglnal P is
restored, what is:

(a)

Il

@=__ .

e -

(Toc 0) =

What does this code do?

L e e 2

B -
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CODING CONVENTIONS

All the previous coding examples have been slanted toward the
use of the instructions. Note that they used absolutc CM and
PP addresses and constants rath;r than system symbols.

Good PP programs should alwavs be coded using system symbols.
This is for two reasons:

1. The names will become recognizable so one can see
what the program is doing.

2. Most important: When the system is changed, a program
which used system symbols and proper codlng setup can
be reassembled and will still run,

The symbols are accessed on the COMPASS control card:
COMPASS (S= SCPTEXT)
*THIS CANNOT BE EMPHASIZED STRONGLY ENOUGH:

Symbol names on pp. '111, 112
100--103



D.xXx

R.xx

M. XX

T.xx

P.xx

C.xx

L.XxXx

W OXX

F.oxx

SYuBOL CEFINITIO

A 61RECT CELL IN PP MEMORY
A PP RESIDENT ROUTINE

A MONITOR FUNCTION

A SYSTEM TABLE IN CMR

A POINTER IN CMR TO A TABLE

A BYT@ IN A CMR WORD (0-4)
or

A PP CONSTANT

LENGTH OF A CMR TABLE

or
A PP LENGTH CONSTANT N
A WORD IN CMR:

PP COMMUNICATION AREA

CONTROL POTNT AREA

AN ERRCOR FLAC VALUE

&
lo

EXAMPLE

D.FFO is loc 50
D.PPIRB is loc 50

R.IDLE is loc 103

M.DPP is 12
M.ABORT is 13

T.FNT is ,
FILE NAME TABLE

P.FNT byte O is
ADDRESS OF FNT

C.CPRA is 3

C.PPFWA is 1000

L.TAPES is LENGTI!
of TAPES TABLE

L.PPHDR is S

W.PPMESL is WORD 2
of PP COMM AREA
W.CPSTAT is WCRD 20
of CP AREA

F.ERPP 1is 3
(PP Abort code
passcd by M.ABORT)



[

EXAMPLES OF GOOD CODE

1. HOW TO READ THE PP INPUT REGISTER T“ROM CENTRAL MEMORY
ANXD GET THE CP NUMBER AND CP AREA \DDRESS

LDD  D.PPIR
CRD  D.PPIRB
LDD  D.PPIRB+1
LPN 7

SHN 7

STD  D.CPAD

e e o

2. HOW TO GET RA AND FL AND BRING THE{ INTO THE PP

LDD D.CPAD
ADN . W.CPSTAT

CRD D.TO
LDD D.TO+C.CPRA
STD D.RA
LDD D.TO+C.CPFL
STD D.FL

C e i ———— -

3. HOW TO ABSOLUTIZE A CENTRAL MEMORY ADDRESS

J—

LDD  D.IN
SHN 6
ADD  D.R4
& W SEN 6
M © ADD  D.IN+1

AN}

T2



4, HOW TO CLEAR 5 PP WORDS

LDN
CRD

P.ZERO
D.TO

CM ADDR O CONTAINS O

This is faster and uses less code than:

LDN
STD
STD
STD
STD
STD

5. HOW TO CHECK TO

0K

RPN
STD
RPN
LPC
SED
NJN
LN

SEE IF THE CPU IS RUNNING:

3

2

7777B
2

0K
TIMOUT

o B
270 Qe
s



6., HOW TO WRITE A PP BUFFER TO CENTRAL MizlioRY

- 32 PP WORDS -

LDN
STD
LDN
STM
STM
STM
LDbD
SHN
ADD
SHN
ADD
CWM
LDN
RAD
SHN
RAD

IN BSS

The above code wrote 35 PP words, which is 7 CM words,

to Central Memory. The last 3 bytes were zero, because

7
7
0
IN+32
IN+33

- IN+34

D.IN
6

D.RA

6
D.IN+1
IN,7

7
D.IN+1
-12

D.IN

35

only whole CM words may be written.

The code also updates the IN pointer.

A

)
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MWW o contred cord s Y RA Y70 oneow o Lxamme £ Y.
eL0un ‘ | e arcas i
Ha fotlowng, code Yo sor fow 1AL cloans the reat of) ¥ou ' ¢

PT 70 cCcontounm WP%M Yo Ha Qoar nyend abored . o

R | X
A+70 - @
7 | Condned Ceund Z
@ e e e . _ _ __<«—fTn0 T
& o | e
} g
g

RA+n7 Q

3400 | Lon  PleZERD CLUEAR Aedi OF RAe7ud AREA T e 343
~ 6010 “—= R S W £ T s e 1A T 366
3665 UNPg Agd  PTT0 1AJ 345
.‘IB‘IT - . SCN.-.-QW.7TB - 1.A..J 346
5506 NJN  UNPS 14J 347
- 30,85 — —LBD "~ "0 .RA = 1J 368
1006 . SN T 6 : 1A 349
- 31€5- “Anp = PTT0 “1Ad ~- 359
£210 CWD  D.TO 144 15}
“03107 UJN ~UNPG 18J 352
w
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SCOPE 3.3 s 3 ¥
G\VQ(\' (ﬂ) WMA) O)%.QOJ} omng o) ’YYUL&.AQ% M_&m OL&CU»QAA OX| feoc,,
RDFM muqu%w‘wmwm%,4ﬁ Rp Reew 13+ . O Hew
mwvey 5 PP werdae (iem whnd) oX o e Yo e %9'03 Wdf\?e
PPMES aQraco Lw Cont3ial W, 3%(,{,_5 e Code . | 'Cxo\ Q)P‘Q

T . e RoRFM TRANSHIY DAYFILE HESSAGE ‘ TS T T sAe T
. : ST _say
. . CALLING SEOUENCE STL 502
1 : = i SIL £13
. L0040 {FLAG)LOCATION OF MESSAGE STL £a4
a R 9.0 SIL 515
¢ . STL- LY
. ACTICHS ST €27
. ] STL L 4R
. JRMASHIT_FLSSACE TO_ PP _EEISAGE _AREA STL £no
. CALL MONITOR FUNCTION M,DFMe(FLAG) STL $990
. . S 521
e DAY 2,071 EN d - : ST 5¢3
PR R STn o.Tc. "~ LOCATION OF KCSSAGE STL S94
nee 1asa Sy ~12- : ST 5u8
LY KI3E) - $Tn DeT1 STORE FLAG STL” LT
e 18T asls —_LOp D.PPRESY i St €ay
4712 3812 : STn neY2. SEY STORAGE (e]) ADDRESS STL . 98
e e ST 1ln nrp LOM DeTas ST 599
LT 34540 . 5TD 0, SET ASSIFMOLY ADCRESS STL 639
YL INS1E) Ll N.JAZ vovE_BYIG STL A2l
t57h VYY) STy o . THh ASSZMYLY ARFA STL . bp2
L7 6sc2 ’ 2am 02 - SENSE END_OF wFSSAGE ST 693
s 3519 AN n.T0- - ADVANCE IN MESSAGE STL 604
N 153 A0Q 0z AAHD_ASSERALY AREA STL 639
ool A LuN D,13e5- STL bah .
272 LT "I nFHY - €eiibT pSSEMALY NOT EULS ST 657
RIS 3012 : Lhn n.t2. . STL 6aR
L £212 Cwn OISR E YRITE ASSEraly T WFSSAGE _ARCA STy, ¢r9
a7l 3412 . AR D.72 ANYANCE STORAGE ANDRESS STL 610
C0 T e 120 Py 1. - STL 611
AL anny ’ 208 nFM3 JUHP IF EHD OF MESSAGE ARFA STL 612 .
PrLy 11T 10D NeT20h ~ STy 613 .
(The £vey ] HUN nFN2 LGUP YF NOT ExD OF MESSAGE ARCA SiL T 614
. . . S SO USSP L SN 3 £ S
6713 1vA1 ) Cril Loy MO H . STL 616
A1l4 3263 £518 : RIS R MIR o SEND DAYFILE MESIAGE STL 617
Cile 4345 UJN R,CFHX » N I SIL 618 ©
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PP Thoensa

t"\\* *Q\ “N«‘W@, S0 OU—{‘MA 09 Ha PP Maoeou
Cunl.ljﬁ)»GWMJ o P Sepgpr 3.3 Heundosl
pacpe 3-ied €2-105. e octuad Cods o
W'g &”“‘"“’ ‘““"‘ 3*—’6/&”/‘&* Pebting, SCF ’::XT

N inmiéh& ?3.’3

SCPTEXT MACROS

PPENTRY Macro

Used as first instruction following ORG in a primary level over=
lay. PPENTRY generates code to set up low core parameter as

followus:
DePPIRB through D.PPIRB+Y Input register eontents
DoCPAD ) ... - Control point address
DeRA S—_ i Reference address/1008
DeFL R I Field length/L00B 5
Address field of the.PPENTRY macro should contain: D.PPIRBa
DeTO. N
e e
- Codez Y ,pwm\,amb Maqf,macﬁ
FPENTRY—HALIE—F T
LDO D PPIR
1FEQ T,0.T0 ) ‘
Rt = R B A F oo & e o RAFLL@CLQJQ dsn2.
ELSE
——ERR -MAERG—CA LA CFRER g
ENOIF
;&?;&ﬁ%;mu_ e . ; !

-

he PP‘UN’ Y PRDLID ZA ﬁww.aa,Q,u rieng] an e

Rjundr Lkuuuh;ucaxéh\ i .1,hA/VnAUJq Em&J-‘CuJ {;@h,
<
) 4J4QAJ)GULCI Sy T CL%~:Pcit1~H34::,. :
(VAN v
A
A 6~/



et i o8 T e e s

'_;fgun Macro

. Generates standard subroutine entry and exit lines. The name

- of the subroutine is that declared in location field of ENM:

"~ the subroutine may be entered by an RJMN to that name. If

- address field of ENM is blank~s no exit symbol is defined% ofn. -
wisea contents of address field are appended to location symbo.
to generate sitbroutine exit symbole <{ ypically+s acdress field
.contains only an X} An exit from subroutine may then be made
by jumping directly to the generated symbol. o

- Codo s
TMACRO EMM,M,X | : e

—"""I‘FC’“'H.E‘Q Yy

NeX LJM | ,
 —FFGP— .
TN ; o
 N—EQY—s—t |
. o r:g_g»- /_._/ ’ . A



HOJ TO GET IN AND OUT OF A SUBROUTINE

1.
SUB
2.
SUBX
sus

RJiM

;

ENM

LJi
RJMM

L Jid
E£QU

LJi

SUB

X generates: {SUBK OlOO
SUB 0000

SUeX

- SUB

* *

*-1 <«—mnut tag SUB
- on second word
of LJM -instruction
SUBX



(o

.

UJK Macro

Generates UJN or LJM instructiona depending on length of jump.
_ ‘//X In generals the jump must be backwardas since symbols used in

——

address field must have been previously defined. Macro is

useful for exiting from small subroutines subject to expansions

ot g
Codet

UJK MASFE B o VIR olee au
B = s - RO £ T SO ——
“ 3.1!& P oSy VN & LAM
—FFCP—1 , . ,
LM P . - |
HIK—Ern - Txomples UK SULX
LDCA Macro

Load PP A register with absolute 18-bit central address. Re=-
lative CM address is obtained from two consecutive PP low core
locationsa the first of which is specified in address field of
LDCA macroi CM address is assumed to be right justified within
these two words. Contents of D«RA are added to (M addresse
Macro is useful for loading many different CM addressese Space
may be conserved by using a subroutine rather than a macro if
the same address is to be loaded three or more timese

v ——— - .- -

Lxamples

LOD 2 ' LDCR  D.IN

w—i 4 - Qr\\a. > Q!E :i‘l vy c'm

Igﬁe:i—; o ' adeldae D du &@:b.wd
ﬂb»\.o-nu D.IMN ¢ D.IN+Y
o Haow a(»)«jjﬁa&mzﬂce

6%



(AN
e

CRI Macro "Qoadned Raad O mdineck

Reads contents of a M word the address of which is contained
"in a central memiry pointer. Address field of (RI macro con-
tains X+ Ya and Z subfieldss 1in that ordera

X b-=bit (M pointer word address

First of five PP low core cells which will contain the
desired CM words

Z Byte within (M pointer word containing lL2-bit CM address
of desired word.

Codes | '

"CRT MACPO X.Y,Z
—-DN--X ,
CRD Y
3 0—Y+T
CRO Y
L -ARYT PN

amm‘eﬂz : ) :

CRT . P.es7, IT.To, O

Na it wond of Va EST  witd e nad nbe
3.To—-D.T4. T% &me&»\%aESn SL.
o repeaeddy add ok (RY  ond
ramad | tine Yo CRD did ot delSoy
‘Fﬁﬂ oudxihRAA && TU‘E:ST_ ~LM, F\

&5



e mAcese s -

BIT Macro

Generates no codej merely defines a symtiol in the loccation fields
value assigned to symbol is a l-bit mask where the bit is
positioned according to the value of address field. Bits are
counted from right to leftas beginning w.th zero. Yhuss the
statement MASK BIT 2 would set MASK equal to 4. Macro is

useful for generating lL-bit flag values with the Sex SCPTEXT

symbolse

onde s | Erample:
) MASK BIT 2

—HAGRO—SETy RV

R SET 1
—DUP-Y ~ gererates a constant
R SET R+R . . called MASK containing a bit
BIF—cuoe \ -in bit position 2. Same as:
MASK SET 4
LDK Macro  °

Generates LDN+ LDCa or LCN 1nstruct1on dependlng on size of
its argument. which may be any valid address expression. This
wacro is recommended for referencing SCPTEXT symbols for CM
pointer wordse

'Codhz

“EDK—MACEG—A
LocaL x
IFO—IF—£ER A

X SET A
IFLT— 05
X SET -y
— LT~ 168 Ay B
LCN X
—IFCP—¢
~ IFCP
——TFLT- ¥y1.380,2
LoH ¥
—J£Co-7
IFD ENDIF
—LBG-4

—F NOH

(CS}



ADK Macro

Generates ADNa ADC. S5N.2 or no code depending on size of its
arguments whilch may be an address expression. This macro is

recommended for referancing SCPTEXT symbols for control point
additives {WU«x symbolsZ. ;

Codes

~ADK—MACH0—A —
LOCAL X
~IFR—FF—1EFyA
X STT A
- IFLT ¥,043 - - - -
X SET =X
—SBK—%- -
IFCP «
—IFLT— - 30 By
IFNE (49,1
——AIN—X-
. IFCP 2
~IFO—EMA-F-
AOC A
—EMNEM— remn.

SBK Macro

Generates SBN or ADC depending on size of its argument. All
symbols in its argument must be defined.

—_— .
SBK MACKRO ADG
B CA L — O
CON SF1 436

N

W
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SECTION SEVEN-SYSTEM TABLES AND POINTERS

CONIENTS

Description Page

SCOPE 3.3
CMR 7-1
Pointer Area 7-2
PP Communication Area 7-3
Control Point Area ' ' 7-4
Exchange Package 7-5
Control Point Area chart:Notes 7-6
Usert's Field Length 7-8

SCOPE 3.4
CMR and Explanation of Tables
Pointer Area
Control Point Area
System Job Exchange Package Area
PP Communication Area
PP Program Names
System Texts
User's Field

NN NSNS
B Wb
HOMHOOL WO



0 - PSI SCOPE 3.3 Handbook
857 Pointers
LO [T.PPC 1 i
20 g PP Comnunications "Area
200 |T.CPA ) ;
400 2 Control Point Area v
- [ : : N . ’
,.' pots. @me ove G e CP R"S:(:S’._S‘.-_“—“.--_._._._-‘_-‘--‘*
‘ e *f;f"; . Stack Processor ﬂanaqer' li"*ff"‘Jfﬁ-$n3A
. T}EST
e - - == Lquipnent Status Ia.bl.e i o e o e
T CHTIn -
—.Channel T/0 Tvme {Accounainq Packao~}
e TQCST
C o . Shannel Status Table
; T«FNT . b
SN s o Tile Namp Table . ' :

Attached Permanent File Takle

MR £ 55 Y
- [TePatT

Permanent Fllg ?ubdwrectany Tgb1°

el A ,Dévice Activity Table
TQ&QS - e T
T - Request Stacx e
o o T RBR ; i
RER-S _RBR Header,Uordq
oo To&S 311 ; . G b
oo e RBR Bit Tables R
T om0 {TeDST N AR
L. o Device Status Table
S TeSEQ
- - Sequencepr Table
- T«RHS - W T L ey ]
. RIS Preallocation Table . :

wle ;"
SN =1
S ;Davlee Buffers
* R TECSBUF
ER IR £CS Storacﬂ Hoye Buffer
St JTeICEBUT o
R . Icnbox Suffpr y
oot HTECST '
SRS : £C3_Infornation Table

‘e

S TeECSTAT T
.-, b ECS Statistic Table

T«ECFLAY
o BCS Flaw Table
?oLRD

LOQ1ca1 R~qord UfF Tao]n »

Library erec:ory : T

NEU OR RELOCATED FOR SCOPE 3.3 o

-

$ T.APF cannoat start after L0C0O0B
T.RAS cannot stert after 2G3003 .

FIG 3. SCOPE 3.3 CMR
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PZERD
P.LIB
P.RER"
P.RBT
P.NPP/RNCP
P.OFB/PHON
ESE%{RFNT

P.CST

REST
P.PFML

T PPEM2Z.

P.INS

RECST

T - RLECST

P.RQS

P.TAPES.
RRMS

RAVTAPE

RINT .

E

sandbock

FWA/2

AIES

" PSI “C(‘ 3.3
GBI -
) — B ot g
: e A ZEROS . R 0
TICLOIRF WA IR . o R DEAD START .
09 _{~™a U0 _DIRECTORY LWAst 1R DIRECTORY LOAD FLAG
C.RURAD ROT GrDIEAT OF  LENGTR/Z1I000 OF  nLwAas)/1008 OF
N Fwa_ OF RBR AREA EMPTY CHAIN an‘r :.QE:A ENTRAL ME:MORY
FWA/Q OF OATFILE [C.HOVA (GP250) C.RG/AL - SRy CRCP . o
BUFFER T.NOVA/8 L.HOVA o, of PP‘J 'S [ Mol cTL P?s
FYWA GF ENT/ESY LWAYL OF FNT C.SEQ . C.SCQL C.HEC
’ oo T.SEQ/8 < L.SEQ HAROWARE ERR cT
: ; ST . XL g C.erha s
FWA OF EST LWA+L OF EST * |Fwa oF €57 L¥a+i OF CST rynyy BEOTYAC
C.H80TL C.APFL C.S07T : C.APF CPFMCH 6
NSO L.APF FWA OF SOT FWA OF APF PF _INTERLOCKS
c.soL C.RBTCL ' § 81} ' 7
N.ESD IN.ROTC . g;gz POINTER TO RS8TC CURRENT €O
- RESERVED FOR N STALLATIONS 10
C.ICEBUF _ C.ECSTAT C.ECFLAW C.LRD C.ECST "
T.ICEBUF/S T.ECSTAT/S T.ECFLAW/8 T.LRD/3 T.ECSTAT/8 :
C.ICEBUF C.ECSTAT - C,ECFLAW C.LRD C.ECST 2
L.ICEBUF L.ECSTAT L.ECFLAW L.LRD L.ECST i
meerer— e CRASFS. umea o 0T, 5
RZQ - STACK - ’

1fwa/8 OF DST

17
. T . .. SYORAGE MACHINE
L. Lo MOYE  FLAG FL/100B 20
ASYSTEMAAAA . _ 2t
: C.CPECFL 22
. .
) : £¢S FL/I0098
. . —JCPU A 1DLE TINE s
- yrire o SECONDS MILLISECONDS
* CTPU © WLE TiMs : ne
. : SECONDS MILLISECONDS 2
PR ECS TIME A as
. SECONDS ML ISECONDS -
.T.CPJOBN vog ‘S‘EQUENCE . , N o
. _ NUMBER JOB COUNT 6
- "T.JOATE (LEADING ZEROS) YYDOO 27
. T.eLK HH . MM, S S - 30
S A X — '
) 1:0:?2‘ MM/ 0D 2 T Y ! . ~ =3} .
- Tsuas2z . ‘ T =2
) o ,is. SCOPE VERSION 3.X  ° ’ <
T.SLABG ‘ s
TMSP RESERVED  FoR  CUC DEBUGGER STEP FLAG 37 -
" [CoUNT oF FP 03 Ny
~ T.MSC . ous‘ua ENTRIES SECONDS MILLISECONDS MILLISECOND CLOCK
O.PPSTAT FAF o TIME

R TY YT 0.CPAD

TIPPSO

T.RCHN
TLPTL/TUAS
TSTATCP
T.ECSPAR

.

CRANNEL -

~coc 53
= - €b¢ - 54
- . . o £ST RCT WCRO T2 55
SPM=ROCN CGL:?;UP{!;..JQ}: \WORD £2 RILTASEIQ ;-’
VAL LERED UNASSIGHED C.55RTCY 1‘:’“ 8 STATUS %CPU A STATUS 55
C1/i003 £CS/1000N
. 2C5 Pl TAdLE JEWD PARITY FLAL 205 PARITY s7
! FLAG ! ADNRSSS/IQR0T ]
.. .
Fige Le CHMR POINTER AREA .

New or Relonated
for SCOPE 3.3
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A

~ TCCrRAM

W.PFIR PROGRAM NAME OR 0 | ©

L TaY

W.PPOR

W.PPMES

-

W.PPMES 2

W.PPMES 3

W.PPMES 4

W.PPMES 5 .

W.PPMES &

Efc==="" PP COMMUNICATIONS AREA
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; EXCHANGE PACKAGE .
R . ' . W

WCPSTAT  C.CRSTAT | ] ARBR RN C.CPSM C.CPRA C.CPFL 20
noTE B . ivoTe 2) MJASIYMERROR FLAG STORAGE MOVE FL | RA/I003 CM /000 cM

: T ‘ C.CPHCSP

#.CPINAM i JOB. NAME NEXT CTL. STMT. |2
v, CPPRI C.CPPRI C.CPECRA C.LPECFL

-~ W.CPECS PRIORITY . lecs rasnooos €CS FL/000B 22

S w.CPTIML c.CrTIML . = = pn y

WCPTIME TiME LIMIT SCCONDS CPUA TIME SECONMDS MILLISECONDS 23

< W.CPTIME A ) D
. ] ~EUR TIME Asg‘_':q‘ ne ' VI!.US{COROS. 24
o T W.PRTIME, . PPYTIME SECON0S .. [MnLiszconos i |25
e . ; . |sewse ,
w.ssW : - _lswircues S
.- WEQP ; CDC Reserved i} . 27
L WCPOFM .  "UAST DAVFILE MESSAGE v : 10
. - F . -5 WORD LINE) i . ScrEonr
A ) (-3 WORD LINE) ! S‘E.'_'gﬁx
. - - H CPN .
B ’ : . .-t S.CPS
- : . . S.CPE 5.CPA
. (woao 37 USED Y INTERCOM AS LAST WORD OF FU) & CPR 5GPG. .
-7 w.exe C.CPEST C.CFr P C.cxP
. W.CPERT FST ADDRESS dlel | kb plilelglr] » oF CKPTS 40
W.CPICP . C.CPIL C.CHECSI C.CPFLI
: mmAL _TIME LIMIT lmm.u. €rs FL INITIAL FL 44

o wepoey -~ feceory,

I R

. w.epce C.CPRPY c.cPLin

. 4 C.CPTIPS C.CPATPS
- WCPTAPE | 7 i : N
: W10 (WD SO1 [~ L OVINER 10 5o
W.CPCAF ; 3!
'ﬁ CONTROL CARD :BUFFER : .

L W.CPCAL : . 120
W.FSTCC ' FST ENTRY FOK NEXT 'CONTROL CARD PRU '3
W.CPRO o CCPLDRZ CCPLOR, § C.ZPR0
W.CPLDR U it 7 ., LCADER FLAG w fsftlclilelm |7OLLED OUT FLAG (132
W.CPOAE  [C.CPREQ C.CPFLAG o] [.c.cmpm c.CPOUT c.CPOAE
(NOTE 3} | REQ_FLAG S™URERUN PRIORITY  [JANUS FLAG couiz ASSIGNED |93
W.CPVRNO . PRIVATE, PACK ASSIGNMENT FUGT. - 154

' C.CPOFMC ]

W.CPOFMC [paYFILE MSG COWNT ‘ 1ss
W.CPRESI |© ‘ I . thse

c W.CPAR . Last “Auto- Recall Requesh 157

RET. ADOR sugd - .0 § CYCLE 0 {TPERM [0 APF -
W.CPPFE |, ‘ PEp  POUNTER —— y R - e
. RBTA #3170 FRU ENTRY | MOOZ o

W,CPPF2 PFO - POINTER e

© . W.CPPF3 Pl PRY R T il

T wePMsLM MAS :wa..c.z LT "RUNNING PAU COUNT 3

* ’ N Pyxu" : St
-y . .
W.CHTIM BLLISECONOS 164
w.opn-  [CHCPST/CUNT CICPUT? CUCPUID 7 - |C.iCPFST ASOR. ligg
. STATUS usm TAELE '-n rEss ‘USER 1D OF SwaP FST
weeMy! L INTERCOM PP RECALL REGI ISTCR "0 166
S ‘ g .
N . \'l.fJ-SR LA . . 5 67
. W.CPINS . — 70
(‘ S . RESERVED  FOR - LNSTALLATIONS
e - . =rr?
l“.‘.« .
| S NEW OR RELOCATED FOR SCOPC 3.3 -
4 . CONTROL POINT AREA ' *

?31; ScoePz 3.3 \-\'Pmbsoo&
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Handbock |

P A0 80
V M& Al ) 81 —
—1 .c”ﬂ w - e
Em AS . 83
ECS Ra aq- 84
——. ECS_FL as e oo . 8BS
Ma A6 86
A7 87
x0
xa" . - o
x2
‘ x3
- — s = e e
xs
x6 -
x7
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NOTES: - CONTROL POINT AREA CHART

B
™

Wy

u

Rerun ,
Rerun pricrity

. Exchanges dump
CEXPORT/INPORT
- INTERCON

Reprocess

Abort bit for exit

Note 1:
Note 2:

Note 3:

-—

Clear. flag
Sequencer flag

Labeled dump

00-no map~ 0L=-full map. lO-partial map
CHECKPOIKRT has been taken

EXIT card encountered

Control card end of record

REDUCE F]ag

SNAP

TRACE

Private disk pack flag )
LOADER QO-PP LOADER, QJL-CP LOADER
Private pack overflouw

also W.CPEF, W.CPSM, W.CPFL

W~wait: X-recalls A-requires CPU A, B-requires CPU B,
Y-auto-recall. M-storage move

also W.CPOUT: W.CPFLAG

Reference Words W.CPPF2 and W.CHPF3

MMonm>

HICY
INCO
NEUWN
PP C
WAIT
PRIC

al
AnE
OMP. FLAG

RITY
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CONTROL POINT Af

3r
: el AL R ]
; ‘ ‘ i Cage
F.ERTL CTINE LInIT -
F.ERAR - ARYITHNETIC ERRIR ' prd
F.ERPP © PP OARORT {N.AL0RTY Y :g..;ﬁ
F.ERCP CF ABORT fAuT IN RA+LT
F.ERFCE PP CALL ERR9IR C
F.EROD OPERATOR DROP
F.ERK KILL
F.ERRN RERUN - S
F.EREX+ CONTROL CARD LRROR : o
F.ERECP ECS PARITY ZRROR ' - *
F.ERJC JO0B CARD ERRUR : ‘ g
F.ERPA PRE-ABORT
F.ERRCL AUTO RECALL ERROR
F.ERKANG JOB HUNG IN AUTO RECALL
F. ERMSL MASS STORATE LINIT EXCEEDED
F.IUABT USER ABORT
F.IHEAD REGUEST FOR HEADER LINE TOO
LONG. ROLLOUT RECALL ERROR
NOT AUTHORIZED TO USE - -
PROG. DO NOT UNDERSTAND
CONTROL CARD
ERROR. ; S C
LOADER ERROR " .
F.IMYGE nYSTERY GUEST LOGIN
OUT OF TINE
F.ITL TIME EXCEEDS AUTHORIZATION
F.IFL F.l. EXCEEDS AUTHORIZATION
F.IOUT OUTPUT FILE ERROR
F.IPNRD PRINTER NOT READY
FeISYS SYSTEM ERROR
F.ICRD CARD READ ERROR
F<IJBCRD JO0B CARD ERROR
F.IINP - INPUT FILE ERROR
F.IFNT FORMAT ERROR {READER NOT READY} .
F.IFNF FILE NO? FOUND {ACCOUNTING HEADERY
F.IDSPF ILLEGAL DISPOSITION FOR PERMANENT FILE
F<ILLFN ILLEGAL FILE NARE

FILE QUOTA EX(EEDED

b



CONTENTS OF RA+0---RA+77 IN

S

USER's FIELD

bl
R ) S>3
' . GO/PAUSE flag Q
- - 59 : | 4 —\\11 5 0 9.
R - — ; : 8
RA$0 —_— S Sense Sense N
L - R : : switches | lights -]
) . . . B
1 e e eee e . - . Monitor communication : §°;
- _ . . é,
. e P
; —————— e Lo
= Parameters from program call card .2 ‘ o
(RA+2 through RA+63) C Q.
(RA+64 shows total number of parameters) , ' g .
{display codes left justified} C 8
54 - : 2.
z z N
63| - - 3
64 number of
parameters
65
’ ‘ Loader flags
66 o
. .
{SEE NEXT PAGEZ
& (7-9
70
e z =
Control card currently being processed
7% —
nl A ASA flag (used by RUN2.3); 0 - not ASA; -0 = ASA
FORTRAN does not use 70-76(7) in the card image manner
100
User program load begins
¢

% GO0 bit can be used effectively for operator communication.
Set 6 {bit 12} in the (P program. It will be cleared when the
operator hits G0. A CP or PP program cana ies locp in
periodic recall waiting for the bit to be cleared.

v

qYl?" . . ; .

“\ 60307800 A SCOPL SYSTEMS PROGRAMMERS REFERENCE MANUAL
7-8~



e —————

LOADER FLAGS | e
(VeTail o Uewrly Fld, £ 7-8) -

463 i e (4
+64 ) » ~ Program or'FiIe Name No. of Parameters
65 | tegment Table pointer ~ Rescrved Next Available CM
5 ) " FWA Loader Tables m{o siTic|t| ovive | 2a |  FWAof User Chject
v e s ; . ol e BTOgTam
467 S.OFLAG - |PIEIQIM R{C‘r 2221 FWA Loader
0. |8 S S R 7 KE
!
In the above dia ;ram RA+64 through RA+67 are reserved for the SCOPE ' . -
systcm-loader interface and bytes are assigned as follows: o N .
S 2d Indicator for loader directive
+ - OVLVL level of incoming overlay
; CT -  Control card type NOGO, LOAD, EXECUTE, PROGRAM
i . .
! R " RSS mode indicator
i .
i M No map flag for library load
; Q Request flag - cbmmunication between LDR and LOADER
: E End of load flag ‘ -

S.OFLAG  Segment - FWA of tables for lowest segment in user’s
job area

i
_Overlay - FWA blank common

e -

P ~ Part:.al map flag
s SNAP -
" T _ TRACE

. © Change dump , e )

2 Labeled dump e
o " REDUCE (OBESE) flag | '
M? ' Map flag: 001 = Full map, 010‘= 'No‘ map, 100 = Partial map
Card . Upon initial entry from a named routine call or an EXECUTE

image card, these locations will contain tr.2 card image (in display
: code} of the card which called for execution. .

— /

- -
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100

154 | .
200

- »:;CEN'{'RAL.".‘?E:‘{}OBY RESIDENT -, -

L Pad ew
ST OInIReS.

“Crannel Siatus Tagle
. - PP Status Woias * X A PR
T.CPA, . Control Psint Araas A
TXPIGLA  ~ System Enchince Packages -
T.PPC, e Communizetion Arcas
.T.EST - Ecuipment Siaius Tadle
T.ENT . File Name Tuhie

CIO-CPCIO Special FNTs
, Permanent Fila FNTs
TATABL - INTERCOM Table

T.DAT  Device Activity Table
' T.STG ~ Tape Staging Tabie
T.APF ~ Attached Permanent File Tsblz
T.RQS Request Stack )
- T.RBR Record Bleck Resarvation Table {Headers)
' T.RBRBIT  RBR Bit Table
T.DST Device Status Table
- T.DPT Device Pool Table
. T.SEQ Sequencer Table
g T.RMS Rotating Mass Storage Diagnostic Table
- TUANS | Instaliation Area :

T.WVSNBUF VSN Buffer
T.TAPES Tapes Table

T.RPT Removable Pack Table’

T.MAIL Schéduler Mailbox Buffer

T.DFB Dayfile Buffers

T.PIT . Parameter Storage for Delayed PP Jobs

T.SCHPT {Optional) Scheduler Statistics
T.SCHJCA  Scheduler Job Control Area
T.SCHIDT  Scheduler Job Cescriptor Table
T.BCFAP CPMTR CEFAP Buffer
T.EPAGE Empty Page Stack

T.ECSPRM  ECS Parameters

T.SUBPG Subpage Buffer

T.ECTL - Description of T.EBUF Area
T.EBUF ECS Buffer for RMS—ECS Transfer
VCM Resident Programs

T.LIB _Libraty Directory

INTERCOM Pointer Area
INTERCOM Small Buffers and User Tables
INTERCOM Large Buffers o

*Table Must Begin Before 10000g
3Table Must Begin Before 20000g

New or Relocated for SCOPE 3.4

j 7‘/¢l
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CMR TABLE FORMATS

CMR tables are defined as follows:

The CHMR Poihter Area which contains 100 words of various flags and
pointers to (M tabless many of which are new.

The Channel Status Table which contains one word entry per channel
{hardware or pssuds} in the system. has been lengthened to accoma-
date thz new hardware and software channels for SCOPE 3.4 and
INTERCOM. . The table length is now 44 words.

JThe PP Status lords have been removed from the pointer area and
now reside teginning at location 1S45. These words are defined in
the same manner as SCOPE 3.3, i.e.. one word per PP defined in the
system.

The Control Point Areas are the only areas remaining in the same
location as in SCOPE 3.3. There are now fifteen possisle areas of
200g words. one for each control point. Each area contains the
exchange package- job name and information about the job running
at the control point. :

*

System Job Exchange Package Area is the exchange package and register
area for all (entral Processor (M resident systems programs which

run in user mode. There will also be one or two {depending upon
number of CPUs} idle exchange package areas.

The PP Communications Area contains up to twenty &-word areas. ane
for each PP defined in the system. The format is unchanged from
SCOPE 3.3 in its function as communication area for the PPs and

Monitor.

The Equioment Status Table is comprised of a one word entry for eaczh
device attached to the system. The format of the EST has been changed
to define each entry type of device rather than allocation.

The File Name Table has one entry for =ach file in the system{ ex=
cluding unattached permanent files. These entries may 3e three or
'six words in length.

Immediately following the FNT are the special CI0O-CPCIO FNTs as
*well as the Permanent File FNTs. These entries are mentioned separ-
ately since they are not included in the length pointers for the
FNT3 and they are referenced cutside the routine system.

The INTERCOM Table.increased to two words. provides software informa-

tion to INTERCOM. The multiplexor subtables have also been modified,
especially to include the new hardwyare features. ‘

7-1/
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The Device Activity Table contains one-word entries for each mass
'storage device in the system. 1In addition to recording device
activitys a reservation has been made for dual access.

The Tapes Staging Table has four words of information needed to
stage tapes. This includes number of units defined- number of
units unassigned. units being held up and units needed.

The Attached Permanent File Table is made up of a two-word entry
for each permanent file attached to a control point. These words
contain status information.: PFD pointer. etc. o :

The Request Stack holds requests for I/0 on a mass storage file.
Each request entry is not three words long with various pointer
‘and operation code information. A : o

The Record Block Reservation Table {Headers} has two parts to

describey the headers and the RBR Bit Table. The headers in the
RBR taple are two-word entries each associated with an RBR Bit
Table and with an RMS device. The headers contain device and
record block information. o o

The RBR Bit Table contains bit représentgtion of record blocks on
a device. The setting of the bit indicates non-availability.

The Device Status Table. as before. contains two~word entriess one
for 1S5 and one for each rotating mass storage controller in the
system.

The Device Ponl Table is a fable of internal information used by
LEP and LSP. There 1s an eight word entry for each RMS device in
the system. :

The Program Sequencer Table contains two-word entries for each Jjob
running under the control of the program sequencer. The first
two-word entry is for the Automatic Praogram Sequencer.

The Rotating Mass Storage Diagnostic Table contains one 30-bit entry

for each RMS device that was przal located for C. E. Diagnostics
programs at deadstart time. -

~

The Installation Area is reserved for just that.

-

' The'VSN Buffer is used for tape staging via the P display. Job
information is recorded in six-word blocks. »

!
The Tapes Table has eight-word entries. one for each tape unit in
the system. This area supplies label and status information to
~insure sufficient tapes for the configqurations.

The Removable Pack Table contains status and label information on
‘disk packs which have been designated as sequential packs. Each
entry consists of two words. - :

7-/2



.
) N e ) &’
R 3;,1"’ IR P 5#

DY e

The Screduler Mailbox Buffer is a variable length buffer used to
Reid doyfile messagas for swapped=cut Jcbs.

Toz2 Devfile Buffer Arza fcintains a pointer word {FET} and a buffer
area for eazn contrsi point in the systama the system dayfile. and
the. C. £. 2rror file _

The Peripheral Job Teble is usad by PP monitor and consists of a
four-word entry for each Jsb esntered in the Peripheral Job Queue-
the Delay Stack or tha Event Stack. :

is an optional table containing

The Scheduler Statistics Table
ion on the Scheduler.

a
performance testing intorma

S
t

The Scheduler Job Control Area is used by the Scheduler to acquire
job class information. Each entry is two words in length. There
- is an INPUT queue entry as well as entries from five possible
classes.

The Job Descriptor Table “is another area used by Scheduler. Each
Job to be executed will have a five-word entry in the table contain-
ing status information needed for job scheduling. This information
includes field length. priority. RBT information. class. etc.

The CPMTR-CEFAP Buffer is used to communicate between CEM and the
(M system routiness mostly ECS. UWhen CPMTR or any other such pro-
gram detects an ECS or DDP parity error on a read or write the
information is put into the buffer and picked up oy CEM for the

C. E. error file.

The Empoty Page Stack in CMR refers toc a table used for indexing
available ECS pages. The table reflects the empty page stack in
the ECS system area-

“The ECS Parameter Table contains parameters that would normally be
in the (MR pointer area. But space would not allow this. Therefarea
the parameters are in the ECS table area.

The Sgboaqe Buffer is an area used to hold a files current subpage-
therefore making it available to I/0 buffering routines in (M. Each
file buffered through ECS will have such system subpages.

The RMS-ECS Transfer table describes the RMS-ECS transfer buffer
which fallows it. The firstuord contains total and available buffers.
Then there are two entries for each buffered device with first word
address information-

The RMS=-ECS Transfer Buffer is the system_douﬁle buffer ?or ECS.
It is used by LEP and (1 resident ECS drivers for transfers between
the tws storages. ‘
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SCOPZ 3.4

The CM Resident Programs are thoSe programs such as SPM. CPMTR,

S——

etc.. which are required to be CM resident. At present. they are:

CP.MTR Central Processor Monitor

CP.SNM Central Memory Storage Move

CP.ECSHM - ECS Storage Move {optional assembly IP.MECS}
CP.SPN Stack Processor Manager ‘

CP.SCH - Memory Manager

CP.SCHY Integrated Scheduler

CP.ECOVL . ECS Read/Urite PP Overlay

CP.CIO . Central Processor I/0 Controller

The Library. Directory cansists of the Library Name Table. the PP
Program Name Table. the PP Program bodies. and finally the CN
resident libraries. :

- The INTERCOM Pointer Area contains some twenty-seven words of

pointers to buffers. tables. and interlocks used by INTERCOM.

The Low Speed User Table is used by INTERCOM for CRT and TTY user
information such as buffer pointers. FNT pointers. field length-
time. etc. :

The MUJ Table'contains some of the same information as is in the .
User Tables. such ass ID- pointerss 4(CI timer. etc.

The High Speed User Table is analdgous to the Low Speed User Table
except that it is used for high speed import devices. It contains
data pointers. buffer pointers and types. etc. ’ ‘

The Auxiliary High Speed User Table is an additional table which
is used by each actiye HS terminal to accomodate the data streams
which need extra data and information space .

The 274 IGS User Table.is a table assigned to a graphics job by

routine GBJd. This table holds information such as data pointersa
Job class.+ and descriptor information.



P.ZERO

P.LIB

P.RBR
P.RBT

P.NPP
P.NCP
P.DFB

P.SEQ
P.FNT
P.HEC

P.CST
P.PCOM
P.EST
P.PFM1
P.PFM2
P.INS
P.EIRPR
P.ELBST
P.RQS
P.DPT

P.TAPES
P.RMS

PSTG

P.UNT

P.PFM3

N

|
|
)
|

|

CMR POINTER AREA

59 47 35 23 1 0
kkkk  Zeros
CDIRFWA LWA+1 C.DSFLAG
a FWA of Library : . Deadstart
| | Directory B ‘ Lnbrarythrectcr’y Load FI ag
C.RBRAD - RBT Ordinal | Length/1008 of | ( w L8
FWA of RBR Area | of Empty Chain | RBT Area cM
FWA/8 of {Reserved for C.NPP C.NCP
Dayfile Buffer 250 Graphics Package) No. of PPs No. of CPs
FWA of LWA+1 of CSEQ C.SEQL Hgt;;*ﬁe
FNT FNT T.SEQ/8 L.SEQ e
FWA of LWA+1 of c.csT Seste | SR,
EST EST FWA of CST ‘CST Zormim Area PP1
X CPFA :
C.SDTL C.APFL _\L: C.APF C.PFMCH
N.SD N.EAPF ’ ;\;ﬂ T.APF Toggie Byte
C.SDL
C.ESD
{Reserved for Installatians)
f‘;“f'gff’ﬂ C.ECSPRY ICC Area Address

T.ECSPRM

Max. Lengh 10003

of ECS ECS Flaw Table Address ECS Page Stack Address
Library File ,
: C.RQSFS i No.of
T.DAT L.DAT- FWA/2 of | ST WA/ of
o Request Stack | Entries
C.RMS C.RMSL C.DPT
T.TAPES/S L. TARES T.RMS/8 L.RMS T.OPT/3
CSTG
TSTG
C.INT/CAFL C.IBUFF
Control Paint 0 C.ITABL Start of INTERCOM C.ILTABL
~ FL ‘ pointer area
C.RBTC1 C.RBTC2 C.RBTC3 o =23TCH C.PFENT
C.RBTCL FWA of
- RBTC Pointer - “LRBTC PE ENTs

New or Relocated for SCOPE 3.4
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11

12

14

15

16

17
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P.NRBR
T.BJDT ‘

P.EVICT

" P.CMFL

P.PJT
P.SPDROP

T.EPBL
P.ECSFL

T.CLK

T.SLAB1
T.DATE

T.SLAB2

T.SLABS

T.MSP

T.JDATE

T.CPJOBN }

}
)

oo CMR POINTER AREA

- scofe 3%

59 a7 a3 23 1 0o
~ (Leading Zeros) Y v D D D
Mumber of Nuvﬁber of .
Size of Total
Requaest Stack RBR Headers
Entrics (N.RQS)|  (N.RBR) RBR Area (L.RBR)

Julian Date in

. Time in Binary

. ECS Page Length

ECS Buffer Length

Binary (YYYDDD) (HHMMSS)
Trace Buffer
T.TRB/8 -
. Machine
FL/1008
ATS Y s T E M A A A
' CSPDROP
Job Sequence . C.PJTFWA C.PITLWA
DST Ordinal Job Count / h y
Number for 1SP Drop T.RJT/8 T.PJT/B-:-L.PJT;B
C.ECSPL C.ECSBL C.CPECFL

Direct Access
ECS FL/1000R

H H

S
M - M / D D / Y Y
System Label -
SCOPE
Version
3.4
!
Debugger Step Flag
EL3 New or Relocated for SCOPE 3.4
716

20
21

2
23
24
25
26‘
30

31
33
35

36

37



T.MSC
P.CHRQ
P.PPLIB
P.VRNBUF
T.CPSTA
T.CPSTB

" T.MXNCTL
T.PPID

T.PPIP

T.SPF

T.RCHN

TCPTY
T.UAS }

T.ECSPAR
P.EPAGE

T

e «A/ B

wd @

S

on -y

-

Sanned

CMR POINTER AREA

59 47 35 23 1 0
Count of PP b b
Job Queue umLEr O Number of Seconds* 4096 wd 40
Entric {dle PPs
atries
C.CHRQ C.CHRQ2
First 10 Second 10 41
hannels Channels
e , Number of Address of ~
PO““oé ot CfO‘ : 0 000 Programs First Entry 42
A ANEWA C.VRNFIN C.STGFLG C.VARNINT C.VANFUL
= aNRUE, Pointer to Stage Buffer Buffer Full 43
F.VANBUF/8 First VSN ON/‘OJFF Interiock Flag Rescheduling
lle Exchange < < jNextSheaTime | 20 |  ActivaXP Adiress /
LA 4 Lo il - o N O 3 O 3 . . . . 44
Packege Address LI I A . - .
5 res O O O L - = - .
[ 7 | ™~
a5 OFF
_ A . v » EXN
000 00" Q0 0 .0 0O O O Q0 0 0 ¢ © 0 0 ¢# MXN
STL Code 20 :kctive 2:? /-:c!df;ess’ é ‘g, ; PP 46
’ ‘ PP Input \MAN
CP-MTR Requests Ragister Address 47,
PP Input
PP-MTR Requests Register Addrass 50
{Reserved) - 51
{Reserved) 52
Controf - " ”
POiﬂtorf‘\I\:(;ﬂbEF EST Ordmalc 53
{Reserved) 54
First RBT |
SPM-1RN Communications Word Word Pair 55
to Release
Unassignea Unassigned . Initial CMTR
CMA1608 ECS/ 10008 ECS Size P Address %6
C.EPAGE ECS Flaw ECS Parity ECS Parity | ¢
T.EPAGE Table Flag Flag Address/ 10008
L= {0 Turned Off p. 10CPUA
1 1 Locked Off T 11CPUB <
I New or Relocated for SCOPE 3.4
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. CMRPOINTER AREA

7-/8

59 47 35 23 1 0
TESEL | csms | ouea | oot | cat 1o
P.SCH ‘t*g%b“.: T.XPSCH/108 | T.SCHJCA/8 | LSCHIDT | T.SCHIDT/8
. oad ‘
' CGNFL | cJaP C.REL C.STME C.AFL
P.STR Needed Queue Priority of Reserved scH R‘e‘call Available 61
FL/1COB | Job in Counter FL/1C0B FL/1008
T.SCHCP Interlock Word {Scheduler) 62
- . T.SCHPP “Interlock Word (PP Routines) 463
* . <
: : c;c T
P.RPT T.RPT/8 L.RPT 64
P cas SITAILF C.MAILL C.SWPECS CSCHPT &
- T oRiALLS . ECS SC
P.SCHPT THAILE LMAIL LECSSWP | TSCHPT/8
{Reserved) . 66
- . i
' {Reservéd) 76
P.ILR C.ILR C.PPOVL
; : 77
PPPOVL | lipiLr| TPeOVL/IOB |  T.ELIBD
L— 0=NoliLR
1=64bitILR
] 2=128-bit ILR
I New or Relocated for SCOPE 3.4
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17

LT W y"' ':rﬁ

f'ﬂ.? oy E)’,;p

F 4

CONTROL POINT AREA

59 47 44 41 - 35 29 23 17. 14 11 5 0
: | By
= Exchange Package =
17
- | cersuc C.CPLINK . ,
W.CPUST f* :tui ‘B'\“ y | M.BCLCP Time | . . Previous Active Nw:'t Active 20
W.CPLINK § byl | or Stice Peric_rf Control Point Confrct Point
C.CPUQS C.CPUTM: C.CPUAS
T it A Seccnusn’!'”ﬂv“ 21
W.CFTIME CPU-A This Cuantum To*ai Cru-A T!mt.‘ as Mumber of Seconds*4096
C.CPUQS C.CPUCMS C.CPUBS ' '
> 1U-B Saconds* 4039 :
W.CPTIME CPU-B Snconds 4035 Total CPU-B Time as Number of Seconds *4096 2
. This Quantum )
W.PPTIME } C.CPPCS_ B C.CPPTS W P
? Suoonds® 409¢ .1 PD T 'mber *4096 ,
W.CPPTM This Quantum | Total PP Time as Number Qf Seconds* 4096 .
W.CPSTAT C.CPEF c.cpsm C.CPRA C.CPFL
wg;g% } Error Flag Storage Viove RA/1008 FL/1008B 24
wepinam | COPINAM Job N JOT
) ob flame Crdinal 25
- C.CPRPY C.CPRPA C.CPNFL C.CPNCSP
w.CPCC Reprieve . ) Nominal Next Control. | 26
CKSM Value Reprieve Address FL/100g ard Pointer ¢
C.CPECRA | ~ C.CPECFL
W'CPECS ECS RA/10008B | ECS FL/1G0CB 27
' 30
W.CPDFM 44 Last Dayfile Message =
_ , 37
W.CPPRI C.CPTIML C.CPTLI CCPRPRI C.CPECS! C.CPFLI
w.cpicp Current Time initial Time Job Class] !nitial ECS Initial = | 40
W.CPTIML - Limit {15 Bits) Limit {15 Bits) |™° FL/10C08 FL/100B
W.CPSWP C.CPONT C.CPUTA C.CPORG
. l User T C.CPEVNT '
¥ User Table : Job | 41
W.CPINT. L_uantum‘ o | ; Address Fiags | Origin
W.CPSCH C.CPFLG C.cejap C.CPREL C.CPJDA
Swap Flags Job Queve Reserved FL JDT Address  _*| 42
W.CPRO Prierity | ™ ~ | (Absoluta)
o ' h C.CPSSWY| .
wssw Sense 43
W.CPSSW Switches|
{Reserved) 44
{Reserved) 45
A {Reserved) 46
(Reserved) a7
E75 New or Relocated for SCOPE 3.4
7= 19
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.W.CPFACT

W.CPFST
W.CKP }
W.CPCKP
W.CPOAE

W.CPVRNO

W.CPLDR1

" 'W.CPLDR2
-W.CPLS

W.CPLDR3

W.CPAR

- W.CPSTG

W.CPOPV
W.CPIRB
W.CPFP
W.CPOUT
W.CPFLAG
W.CPERT

W.CPDFMC }

W.CPMSLM

W.CHTIM

- W.CPMSI

W.CPSR

W.CPCAF
W.CPCAL

1

B3 New or Relocated for SCOPE 3.4

ECOLE 3

CONTROL POINT AREA
a7 42 35 23 17 1" S
. » A‘?QP‘“ ?arame;er 'fC", F"ermanen‘_{ Files ‘ ] o - 50
" FST Entry for Next Controi Card PRU 51
C.CPCON C.CPCKP
Console Number of 52
Checkpeint Flag Checkpqims
. CCPREQ Relative Address v égﬁgéit 53
e B - £ -
Req Flag il of Tape Label Info Assigned
L1 = Extendad Label Format
; Family Pack VID Assignment 54
C.CPLW Global Library
C.CPLT . ‘ 55
Lcader Flags
Set v
56
Indicators
57
RA+1 Contents {and Contrel Point Number) C.CPAR . : 60
of Last Auto-reca!ll Reguest Reply Word Address
C.CPTMT C.CPTNT CCPMNT | o
MT NT MT | NT
' ‘ Max { Max
C.CEDEMC C.CPRBID P
Dayiie INTERCOR Batch JCEJC;D"{D 62
“isg Count . Routing iD 00 Lep.
C.CPFLAG C.CPFST oo | 6a
Siags FST Address : El
. v ags
C.CPMSLO  C.CPMSLM ) C.C‘PMS |’C
253 Limit Saved 64
During Swao MS Limit in PRU'S Running PRU Count
Channel Time as Number of Seconds*4096 65
C.CPSITM <
Time of Swap-in 66
 C.CPFSR C.CPESR
{Non-zero Ouring | 67
ECS-Disc Transfer)
70

Control Card Buffer

Tie

Reserved for Installations

.

#70
177
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Contrcl Point Area

W.CPSLIC
W.CPLINK

W.CPTIME

W.CPTINB

W.PPTIME

W.CPSTAT
W.CPFL

Word 20

Byte O {C.CPSTAT} -
follows:

Bit 2

QDI itn& Wnue

t—-

S.CPUSTM
S.CPUSTY
S.CPUSTA
S.CPUSTB
S.CPUSTX
S.CPUSTU
S.CPUSTR
S.CPUSTC
S.CPUSTD
S.CPUSTS
S.CPUSTP

Status Byte bit values are as

Move flag - move in progress
Auto Recall

CPUA assigned only

CPUB assigned only

Recall status

Uait status

Real time job

Active CPUA

Active (PUB

Control point activity suspended
Suspended by check point

Bytes 1-2 {C.CPSLIC} - Total time slice allotted to

the CPU.

Bytes 3-4 {C.CPLINK} - Link to other active control

Word 21

points.

Bytes 0-1 {C.CPURS/C.CPUQMS} - CPU A quantum in seconds

=4 096

Bytes 2-4 {C.CPUASY - CPU A time as number of seconds

Word 22

%439k

Byte 0-1 {C.CPUAS/C.CPUAQMS} - CPU B quantum in seconds

w409k

Bytes 2-4 1C. CPUBS} - (PU B time as number of seconds

Word 23

w4098

Bytes 0-~L {C.CPPQS/C.CPPEMS} - PP quantum in PP seconds

Y09k

Bytes 2-4 {(.PPIS} - Tctal PP time in seconds =409k

Word 24

Byte L {C.CPEF} -~ Error flag values are as follows:
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s Ty Ty e o3 g)g’
pi Nt # S fy
W.CPEF C.CPEF Values:
alajuph F.ERTL Time limit exceeded
gaooe F.ERAR Arithmetic error
goao3 F.ERPP PPU abort {M.ABORT}
000y F+.ERCP CPU abort {ABT in RA+l}
0aas F.ERPCE PP call error {garbage 1in RA+L}
000k F.EROD Operator drop
F.IUABRT INTERCOM vceor %bcpt
ooz F«ERK Operator kill {batch job only}
oo1o F.ERRN Rerun {batch job only}
0011 F.EREX Control card error
‘ F.ERCC
gole F.ERECP ECS parity error
0013 F.ERJC Job card error
F.ICCD
F.IJBCRD
0014 F+ERPA Pre-abort {batch job only}
0015 F.ERRCL Aute-recall error
001k F.ERHANG Jcb hung in auto-recall
0017 F.ERMSL Mass storage limit exceeded
. {batch Jjob only?
0020 F.EROVL PP overlay not in PP LIB
Byte 2 {C.CPSM} - Storage move flag set to non- zero!
by MTR is a storage move requested.
Byte 3 {C.(CPRA} - Control point RA/100B
Byte 4 {C.CPFLZ} - Control point field length/1008B
W.CPJNANM Word 25
Bytes 0-3 {C.CPJNAM} - Job name {? characters}
Byte 4 contains the Job Descriptor Table Ordinal.
W.CPCC Word 2k
Byte 0 {C.CPRPV} - Reprieve {RPV} checksum value
Bytes 1-2 {C.CPRPA} - Reprieve {RPV} FUuA
Byte 3 {C.CPNFL}Z - nominal FL/1008B
Byte 4 {C.CPNCSP} - pointer to next control card
W.CPECS Word 27
: Byte 3 {C.CPECRA} - RA/L000B of ECS
Byte 4 {C.CPECFLZ} - FL/1L000B of ECS
W.CPDFM Word 30 through 37

. !
Last day file message. UWords 30-34 contain the first
display line. UWords 35-3b contain the second display
line. UWord 37 is the last word of FL {INTERCOMZ.



W.CPPRI
W.CPJCP
W.CPTIML

W.CPSWP
W.CPINT

W.CPSCH
W.CPRO

W.SSy
W.CPSSu

W.CPFACT

Uord 4o

Byte 0 {C.CPTIML}
Byte 1 {C.CPTLIZ
Byte 2 {C.(PPIR}
Bytes 2-3 {C.CPECSI}
Byte 4 {C.CPFLI}

dord 4l

Bytes 0-1 {C.CPANT}
Bytes 2-3 {C.CPUTA}

C;::;‘ o
et ‘

U

Current time limit
Initial time limit
Job Class {Priority}
Initial ECS FL/1000B
Initial FL/L00B

Quantum Value

User Table Address {INTERCOM?}

Byte 4 {C.CPORG}

]

Job Origin

C.CPORG Values {octal}:

Yy Real time
10 Graphics
=4t} Multi-user
ug INTERCON
Bit & Swap Qut Event Bit

Word 42

Byte 0 {C.CPFLGY}

Byte 1 {C.CPJAQP}
Byte 2 {C.CPRFL}
Byte 3 {C.CPJCAZ
Bytes 3-4 {C.CPJDA}

Yord 43

Bit O

3

LoadR SR SRR N N pl T S IR Y )

Lol

- Swap flag

C.CPFLG Values:

Unused
Unused
Unused
S.CPLIB
S.CPFFL
S.CPEQOY

N 2

1IB bit
FNTs in positive FL

-~ End oF Job

Contrcl point ares clear reauss

Jtarags request

et
H .
Roti oyt
T - :
.8
< -~ -
duGer DL T

Swap ocut complete

Job Queue Priority
Reserved field length
Job class {JCA} index
Absolute address of Job

Description Table {JDT}

/

Byte 4 upper b bits {C~CPSSW} - Sensa,swiich settings.

Words 44 through 47 - RESERVED

Word S0

ACCOUNT parameter for Permanent Files
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W.CPFST

W.CKP
W.CPCKP

W.CPOAE

¥.CPYRNO

' W.CPLDRL

W.CPLS
W.CPLDR2

W.CPLDR3

Word 51
FST entry for next control card PRU
Word 52 |
Byte 3 {C.CPCON} - Console checkpoint flag.

First bit on if there is a checkpoint request.
Byte 4 {C.CPCKP} - Number of checkpoints requested.
Word 53

Byte 0 contains the request flag for operator assigned
equipment. .

Bit 47 {EL}Y = 1 for extended label processing

Bytes 1-2 is the relative address of tape label information.
Byte 4 has the equipment assignment.

Word 54
Sequential pack VID assignment

Word 55 - _
Byte 0O {C.CPLW or C.CPLT} - loader flags

C.CPLUW Values:

Bit 1 S.CPLP Program loaded from non-system
~ library
c-3 L Library set indicator
y S.CPLT Debugging aid flag
5 R Reduce flag
-9 M Map Options
10-11 W Indicator for loader to be used
Word St

The Library Set

Yord 57
User library name or indices to LNT entries.

W.CPLDRLLSSY}
W.CPLDR2{SkL}
W.CPLDR3{57} Glocal Library Set Indicators:
uo tnd ot global library set
0L-7b ~ LNT ordinal of system library
77 - User librarys; 1fn of first user library

in W.CPLDR33 1fn of second user library



W.CPAR

W.CPSTG

W.CPDFMC
W.CPDPV
Ww.CPIRB

W.CPFP
u.CPOUT
W.CPFLAG

W.CPMSLM

Word kO

Bytes 3-4 {C.CPAR} -

Word kLl

Byte 0 {C.CPTNT?}
Byte 1 {C.CPTNT}
Byte 4 {C.CPMNT}

Word ke

Byte O {C.CPDFMC} -
Byte 2 {C.CPRBID} =~

Last auto-recall request pointer

to program address. Program
remains in recall until low order
bit of the word addressed is set

to 1~ indicating operation complete.

Dayfile message count
INTERCOM BATCH routine ID.

Byte 4 {C.CPDPV} - Job Dependency ID
dord &3
Byte 0 {C.CPFLAG} - Flags
C-CPFLAG Values:
Bit 0 S.CPLDAF MDI interlock
1
2 Reserved Private pack overflow
3 S.CPNFNT If ona do not search FNT
Y~-32

Byte 2@ {C.CPFST}

Reserved

- FST address
Byte 3 Lower b bits {C.CPRERN} - Rerun priority

Byte 4 {C.CPFP} - Flags
i
C.CPFP Values:
Bit: 0 S-CPL Reprocess
1 S.CPG Abort
e S.CPA No rerun
3 S.CPS Sequencer
Y S.CPN Checkpoint taken
5 S.CPX EXIT card encountered
b S.CPDP Private disk pack
? S.CPEOR Control card EOR unused
& S.CRJFL’ Job card field length
assigned
9 S.CRY JANUS
10 S.CPR Remote Batch
11 S.CPE INTERCOM
Word LYy

Bytes 1-2 contains the mass st

orage limit in.PRUs

Bytes 3-4 {lower 18 bits} - Running PRU count

7- 25



W.CHTIM

W.CPMSI

W.CPSR

W.CPCAF

Ww.CPCAL

&m R O
i hd i “ » ‘:,‘;,—

Word kLS
Bytes 2-3 contain channel time in seconds for accounting.
Byte 4 - channel time {milliseconds?}

kword bk

Word is RESERVED
Word &7
Byte 1 {C.CPSR} - Number of stack requests which
_ cause access for this contrcl point.
Byte 4 {C.CPESR} - 1 indicator which is non-zero

during ECS-Disk transfer.

Yords 70 through 1b7
Control Card Buffer

Word ?0 {W.CPCAF} contains the relative first word address
within control point area of the 100B word buffer con-
taining the current control card PRU.

Word 1b? {W.CPCAL} contains the relative last word
address within the control point area of the 1.00B
word buffer containing the current control card PRU.

Words 170 through 177 -
RESERVED for installatiqns

SYSTEM JOB EXCHANGE PACKAGE AREA {XPIDLA?}

This 1is the area used by all (P (M resident systems programs. includ-
ing IDLE. which run in user mode. The area contains the system
exchange jump package. status words. input and output register in-
formation and request stacks for the Scheduler and (PMTR/MTR. The
exchange package for (PMTR will reside in the System Job Exchange
Package Area of the job that is executing.



] " )

T ca v 14

L S L Y /

SYSTEM JOB EXCHANGE PACKAGE AREA

47 ' 35 29 23 14 11

59 0
T.XPSCH L Exchange Puckage
for 1
. ’ ( , _ . Scheduler anid Storage Move
W.CPUST/W.CPSLIC | C.CPSTAT C.CPSLIC ' ' - C.CPLINK
Status Byte Total CPU Time Previous Active Next Active
|Slice Alotted Control Point Controt Point
W-C?T'ME CPU-A Scheduler/Storage Move Time
W.CPTIMB CPU-B Schedu.er, Storage Move Time
W.PPTIME PPU Idle Time
W.XPIR Schedﬁler Input Register
W.XPOR Scheduler Outpﬁt hegister
Scheduler Only '
T.SCHRS Scheduler Request Stack Table L.SCHRS=4
T.MTRRS CPMTR MTR Request Stack L.MTRRS=4
T.XPIDLA CPU-A Idle Program Exchange Package
P=CP.MTR (1f 1P.ECSB#Q, L
= FL=4000008  ECS FL=177777778 =
B2=1 BS=L.ECSTK
_ ~ B7=0 A6=T EPAGE)
Status pf Accumutated Exchange Package Links
Idte Ex. Pkg. ~ |Slice Time |
W.CPTIME | B CPU-A idle Time
W.XPIR DL 3 T
z | z
T.XPIOLE | (1# IP.MCPU=2) CPU-8 Idle Program Exchange #aékage
| P=CP.MTR (1 1P.ECSB =0, L
=z FL=4000008  ECS FL=177777778 <
82=1 BS=L.ECSTK
o B7=1 AG=T.EPAGE) «
| Statusof | Accumutated ~ Exchange Package Links
Idle Ex. Pkg  [SticeTime NP RO
W.CPTIME ' CPU-B 1dle Time
W.XPIR D L E 2

T
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The PP Communications Area contains up to twenty 8-word areas. one
for each PP. through which the PPs communicate with each other.

T.PPCX

{where X =

W.PPIR

W.PPOR

U.PPMESx
{where X =
baBa..ab2

S

First word address of each area.

Sree0q 202

Word 0 - relative location of the PP input register
within a PP communication area.

Word 1 - relative location of the PP output register
within PP communications area. For PPz~ PP,
Byte 0 contains a MTR function code.

W.PPMESx are the relative locations of the six words
of the PP message buffer within a PP communication area.

Each peripheral processor contains pointers to its
Input-Register. and Message Buffer in peripheral pro-
cessor memory locations 7?4 and 75+ respectively. The
communication areas are used to provide a means of
communication between MTR and peripheral processor pro-
grams. UWhen a peripheral processor is idles its resi-
dent program continuously scans its Input Register.
When MTR has a task for that processor. it sets the
name of the appropriate routine in the Input Register
of the idle processor.: which when it recognizes the
requests loads the routine and executes it.

MTR regularly scans the Qutput Register of each active
peripheral processor. UWhen a peripheral processor re-
quires MTR assistance {such as. for example. reserving

a data channel}. it places a code in its Output Register.
MTR detects the request during its scan of the output
registers and processes it. UWhen the request has been
processeds MTR clears the requesting processor‘’s Qutput
Registers this informs the requesting processor that

the request has been processed.

The six-word Message Buffer is used to pass parameters

and messages between MTR and the peripheral processor
resident programs. : :
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W.PPIR
W.PPOR
W.PPMES1T

W.PPMES2

W.PPMES3 |

W.PPMES4
W.PPMESS
W.PPMESE

W.PPIR

W.PPOR

W.PPMES1

W.PPMES2

W.PPMES3 {

W.PPMES4

W.PPMESS |

W.PPMESS

S e - o1

i Gr § Hﬂ'g u *
PP COMMUNICATION AREA
'FOR PPO

17

CPCIO Qutput Re@is‘ter

, MTR Qutput Register

Stack Request Parameters

THDAYEILE o 000030
0
JHCERFILE 000030
' 0
FOR PP1

DSD input Register

‘DSD Output“Register

P

Stack Request Parameters

Conitrol Point O

== Message Buffer -

JCOMMUNICATION;
AREA

DSD - 10L Communication Word

7- 29
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W.PPIR
W.PPOR
W.PPM ES?
W.PPMES2
W.PPMES3
W.PPMES4
W.PPMESS

W.PPMESE

PP COMMUNICATION AREA
FOR PP2 THROUGR PPn

59 3 35
] c.cenum
Program Name or O il
MTR L— Control Point No.
Function Recall
Code b Called from event or deiay stack
4
‘STACK REQUEST PARAMETERS/
g
ul
<
COMMUNICATION WORD =
(@]
—
<
Q
2
>
2
EVENT STACK PARAMETERS 8
Y
COMMUNICATION WORD
59 ; 47 35 23 17 n
C.RWPPCF C.RWPPWT C.RWPPLWY C.RWPPCC C.RWPPWC
Control Cumulative PP Butter C.RWPPST Current PRU Byte
Point Byte Count Length ] Code and Status Count

=310

(%}



PP PROGRAM NAME RESERVATIONS

Routine Name Descriotion

ACE Advance control card

cCpP L0000 station routine

CENM Central error manager for ECS

CIo Preliminary 1/0 requast processor

CKP - Saves information necessary to restart a check-
point job

cLo Dummy program used to call CI¢

CON INTERCOM-connect file to remote terminal

CPL C.E.-413 card punch test

CRL C.E.-405 card reader test

CYl Resets FNT of file being processed by restart

DFY C.E.-3234 test

DF7? C.E.-3553 test

DFa C.E.~£08 test

DIS Console displey program for a control point

DLE C.E. Diagnostics

DMP Dumo it

DPF Dump permansnt F1]es to tape

DSP Dispose function processor

EKG Private pack closing-1Ey .

EPF Send audit information to CM

F&D INTZRCON

FNT INTERCOM-FMNT alter routine

GBJ INTERCOMN=274 Graohics vegin jeb

GEJ INTERCOM-274 Graphics end job

IAP INTERCOM-initiate anather program

IEF -Routine for (EFAP ; ;

Iup INTERCO{I-initiate user oprogram

JDP Job dependancey .count dccremeﬂ*or

LDL -Loader utility orogram

LDV Loads (PU azosolute cverleys

Lbu Loads (PU absolute overlsys in canjursticn with
LDV

Loc Load cctal corrections

LPF In conjunction with LOADPRF. ralsads permancnt files

LPT C.€.-501 line srinter test

LPy C.£.=312 line orinter tes:

MAC INTE&CG?

MpI Used &y EDITLIB =~ handle I/0 invzivad in sha-g-
ing ana Tovinge lirazc ooy

MM Pracess memary tuncticn _

MES : INTERCOM-writes messages to r~emote terminal

MSD INTERCOM

MSG Issues dayfile messaqges

MTT C.E.-LOX tape test

MvdJ INTERCOM-Multi-User Job ‘

OrPE Pummy program ussd to call (IO

FEA Parmzmant Filz mimzcar zttach functizn

FEC Permani:nt rile managarcatalcg runciion
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Routine Name

PFD
PFE
PFP
PFR
PFS
PPI
PRM
QA
REQ

RMS
RPV
RST
RUWE
SLT
SRB

STS
TBL
TDS
TPF
TPT
T?b
AN
VEN
XDha
ARQ@ -
0ZA-0Z9
LAJ
18R
1BT
1CI
LCL

1CR
LCS
1CT
1CH
1LDA
LDF
LDL

LDM
1DS
1DU

lEd

1co

€TSS T e PR 7

N R v I

Descrintion

Attaches permanent file directory to control point

Permanent file manager extend function

Permanent file manager purge function

Permanent file manager remame function

Permanent file manager position function

Reserved

Permission checking function

Reserved

Makes non-allocatable device assignment and for-
mats FNT entries for allocatable devices in
response to requaest control card or a request
macro call

Routine for CERﬂS

Reprieve central program

Restores control point area of restart job

INTERCOM-checks for INTERCOM job

Reserved

Used by EDITLIB to complete the disk address of
a record

Used by (P program to obtain cer:tain status

INTERCOM-Get table

Terminate deadstart -

Transfer permanent files and permanent F1le table

Transfer permanent fila +tables

INTERCON

STINULATOR routine

Volume ser ial number card processor

PP pocrtion of dump queue

PP portion of restore queue

PL1Q drivers

Advance job

INTERCOM-buffer manager

Blank label tape routine

INTERCOM-Aueue Manager

Close function for all non-tape or non-permanent
files

Tape read recovery - write (M for F-track tapes

Tape read recovery - write (M for S tapes

Tape read recovery - write (M for SCOPE tapes

Urite CM for tape read recovery

Process private packs

Dump cdayfiie

Cverlay loader and dayfile message processor for
DSD

Device queue manager

INTERCOM - H-display

Used in <onjunction with DPF ta ciear dump Flags
and directory entries

c--! fan mescosaor

- C,. “-.’v e pE PR,

Twin stack processur for processing system double
buirer stack requasts ror ECS burfering

7~ 3¢



Routine Name

1FC
LGd
16N

LGR
1IB
LIS
LIN
LI
LIR

118
1IU
111
LLT
LLX
LNMF.
LMH
LMT
LNO
INR
INY
LNe
1N3
10P
LPC
LPD

LPF
LPd
1PK

Description

Creates an RBTC entry for PF catalog
INTERCON
Issues GOOD MORNING when time changes from 23.53
to 00.00
INTERCOM
Initiate batch job from input gueue
INTERCOM-Send davfile message to terminal
INTERCOM-Send message to terminal
Initiate JANUS control point
Main JANUS routines drives readers. punchess
printers.: ete. :
Initialize overlay setup
Called by JANUS to backspace print file
INTERCOM~-Initialization
Loads jobs from tapes
INTERCONM R
Multifile positioning routine
Tape scheduling/prescheduling routine
Long record stranger tape driver
Tape read recovery noise record verifier
9 track tape read driver
9 track tape write driver
Tage read recovery noise record read forward 1
Tape rzad raceovery noise record recad forward 2
File opan routine for non-tape files
Drop permanent file mass storage
Called by PFA to either enter event stack. call
another PP routine or swap out
Permanent file queue manager
INTERCOM - Process job card
Sequential disk pack close
Dummy plot arogram
6300 Station routine
INTERCOM~-Low speed remote batch processor
Tape reccvery to LGR pesitioning driver
Tape recovery write driver
Tape recovery verxﬁicat1cn driver
Tape recovery tH LGNR positioning driver
INTERCOMN-Cneck far MUJ. swao-out comoletion
INTERCOM~Quantum ¢alculator and MUJ serviceer
Restores field length of a checkpointed job
Ages queu2s~ manages R3T chains and statusss
tape drives ;
End cf reel processor . i
REQ overlay ‘
Read stranger tape driver
Read SCOPE tape driver
Tapa I/0 read racovery driver initializer and
tzrminator

b O -~ PPN PR - & .. ., - “ .. .
rsnn reldl £RISVETY = TaZR Lardly avrLe sTIsvans,

7 T
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Routine Name ' Description
1R3 Tape read recovery - tape parity error recovery ¢
LR9 : SCOPE tape 3 track {b59} read tape driver
18I Routine to swap-in or roll-in a job
180 Swap-out or roll-out a job
LSP Mass storage I/0 processor {stack processorl}
1SX Error message and abort function for stack processors
1S5 Load and execute LSP or 3D0 at second entry
1TD Dump output files to tape
1TF Tape forward motion routine
1TO Tape open routine
LTS Tape sampler
VG STIMULATOR routine :
1uB INTERCOM-UWideband driver
JWI SCOPE internal tape write driver
“LUS -Stranger tape write driver
- U9 SCOPE tape 9 track {bL59} uwrite tape drlver
1XG INTERCOM-1LXP overlay used for graphics
LXP~EXP INTERCOM-High speed EXPORT processor
3ZA-LZ% INTERCOM drivers '
264 INTERCOM _
218 ‘Reservoir cf routines for 1IS
eLpP 325L/3L53 driver for an on-line print file
cME INTERCOM-Message sending rcutire
ePC Yyub card punch driver
2R IY4? card reader driver
cRP , . Overlay to lRP-End-of-reel processor
2TA Tape assignment overlay
278 All backward tape motion
eTC Extended trailer label group processor
2TdJ Translate job card
3CF INTERCOM - Ovarlay to 1CI
3¢ INTERCOM -~ Overlay to LCI
3CT INTERCOM -~ Overlay to 1(T
3CU INTERCOM ~ Overlay to L({I
3CX INTERCOM - Overlay to 1(CI
3D0 Initialize allocatable device file
3EP ‘ ECS versicn of bLO3-I disk driver
3Ea ECS version of’bL38 disk driver
3ER ECS version of 845 drum driver
3ES ECS versicn of 854 disk packs driver
2ET ECS versicn of Lk03-1I drivar
3EU ECS versizn of 814 disk driver
3EV ECS version of 42) disk driver
3EW £C€S version of a4l MDD driver
3LX ’ INTERCOM=-Overlay to 1LLX
ane INTERCOM~Overlay to 2ME
3PK User-pack initialization
3PN Segment of 1Pl used for holding code for future
use
3P0 Segrant of 1P3 tha< orocesses uncorrectable sarity
srror GO or RECHICK coo:z i '
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Routine Name Description
3PS Segment of 1PY used for holding code for future
; use

3Ra REQ overlay cortaining 2TACONM

38P Driver for LLO3-I disk

3%a Driver for LL38 disk

3SR Driver for 8LS drum

3ss Driver for 854 disk packs

3sT Driver for LEDO3-II disk

3su . Driver for 814 disk

33V Driver for 821 disk

33y Driver for 841 MDD

38Y 84Y4 driver

aTrT INTERCOM=Transmit data from CPU to terminal

3Ti-37T2 - INTERCOM=Overlays to 3TT

YES ‘ Enter. stack-request

LB ANSI standard label processor

4L 3000 label processor

YL X INTERCOM-Overlay to 1LX

5DA _ Initiate or destroy file on private pack

LBR ANSI label processor read function code overlay

LBU 4LB overlay

LCR 3000 label processor read functicn code overlay

LCl 3000 label orocessor write function code overlay

LLC Sagment of 4L or ULC to load conversicn table
into MMTC ,

bLM Segment of 4LB used to construct tape label messages

LLY : YLB inlay to convert PRU ccunt

LL2 BCD conversion table inlay for uLB

bL3 YLB inlay to check that proper conversion table
“is in the MNTC '

bLYy -YLB inlay for debug message writer

bLLS YLB inlay to format the lavel information

EL? LB inlay ts pack and write label to tapes table

LMD Dummy EDITLIA ocverlay

ENO Tape error rezavary debua segment assembled to
?ive more detail about segmant being rezd by
NO .

LPA Prints system Bulletin before hzader

&SI Process Swap-in varity errors

bWM OQutguts dayfile error massages for I/0 requests

7EC “Generate ECS butffers

?T1 ASCII/Disnlav code conversion tahle

272 EBCDIC/Diszlay code conversian table

TUL-7ue Overlay for hLiN

8AA-BAS Reserved

&BA-389 Reserved

&8CA-8CH C.E.-Reservecd names

8DA A display cverlay for DSD {dayfil=z buffersl}

&D8 B display cvarlay for DSD {contrcl szint status)

adcC T diumizy 2varlay for 23D {ezmtral maaoeud

oDZ E dispiay averlay Tor 23D {eguipmsnt Si=Cus Cas.2}
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‘outine Name Description

aDF F display overlay for DSD {file name table}

8DH H display overlay for DSD {I/0 queues}

80K K display overlay for DSD {pointers and control
point areal}

anL L display ovarlay for DSD {central programmable}

ann M display cverlay for DSD {PP communications area}

ano 0 display overlay for DSD {operator message}

aDppP P display overlay for DSD {tapes table and VSN
previewingl}

aba @ display overlay for DSD {INTERCOM status}

8DR R display overlay for DSD {JDT tables and queues}

&8DS S display overlay for DSD {job control areal}

80X X display overlay for DSD {ECS memory}

apy Y display overlay for DSD {command format dictionary?}

8DZ Z display overlay for DSD {display dicticnary}

&D1-4D9 DSD

8EA-3ES DSD {7000 Station Displays?

8FA-&PS Reserved

860 - Loaded by 1IR3 when G0 or DROP operator dicision
necessary during tape processing

8NO Segment to LN3 that writes debug messages to day-

- file if IP.DBUG=1
8PT INTERCOM - Overlay to 1PT
apyu-a4y9 Reserved
- 8T3 Overiay to load MMTC menory.

aXA Channel commands overlay for DSD

8X8 Debugging commands owverlay tor DSD

axc PPU calling control points requests commands
overlzsy for DSD ;

8XDn Equipment status commands overlay for DSD

aXE Control point commands overlay for DSD

&XF Deadstart commands overlay fcr DSD

8XG Priority and tape staging joo control commands
overlay for DSD

8XH INTERCOM commands cverlay for DSD

&X7T Miscallaneous commands overlay for DSD

axd Miscelianeous ccmmands overlay for DSD

8XK Tape scheduling cocmmands overlay for DSD

EXL Operator acticn manager commands overlay for DID

&xXn Errcr Tlag c<ommands overlay for DSD

BXN (P-PP interleczk commands overlay for DSD

axg Iniriate svziem jobs commancd cverlay for DSD

aXP Tape assigrmment ccmmand overlay for LSD

axa Bring up disolays command overlay tTor DSD

axXR Divart a Tile command overlay for DSD

EXL-8X9 LSD '

SYA-&YT PSD {7000 Sraticn Commands?

87A-277 INTE2CoN PR drivars

GAA-9AT" Cumiomae Tatinearica

qY4-SvZ e URrana

q24-923 INTERCOM
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SYSTEM TEXTS

System texts provide commonly used macro. micro. and symbol de-
finitions for use in COMNPASS source programs. SCOPE provides several
text overlays which are loaded by COMPASS from the system libraries
when specified by S parameters on the COMPASS control statement. S
parameters can also be used on FTN control statements when FORTRAN
source praograms contain intermixed COMPASS subprograms. - Up to seven
system texts can be specified. each by a different S parameter. for

a given assembler run. The system texts are made up of UPDATE common
decks described below.

COMMON DECKS

System Action Request Macros: ACTCOM

IXi XjmXk DISPOSE RECOVR
IXi Xj/xk ENDRUN REQUEST
IXi Xj/Xk-Bn  FILESTAT RTIME
ABORT JDATE SYSCoM
CHECKPT LOADREQ SYSTEM
CLOCK MEMORY TIME
CONTRLC MESSAGE TRANSR
DATE RECALL

Input/Qutput Macros using (PC: (PSYS

BKSP READIN SKIPF
BKSPRU READN UNLOAD
CLOSE READNS WPHR
CLOSER READSKP WRITE
EVICT REWIND WRITEC
FILEB REWRITE WRITEN
FILEC . REWRITEF WRITEF
LABEL REWRITER  WRITER
OPEN RFILEB WRITIN
POSMF RFILEC WRITOUT
READ RPHR

READC SKIPB

Record Manager Internal Text: RMCOM

Contains macro. micro. and symbol definitions used within
Record Manager modules.

Installation Parameters: IPARAMS

Contains installation parameters as symbol and micro definitions.



€?f‘:uf‘2

Sd =G e
' | = f
Loader Requast Macros: LMACOHM e

Contains two macros: LOADER and LDREQ.

Permanent File Macros: PFCOM

ALTER EXTEND PURGE
ATTACH FD8 RENAME
CATALOG PERM . SETP

Peripheral Processor System Définitions: PPSYS

Contains many system symbols and micros. and the following macros:

ADK (RI ' LDK
BIT ENM PPENTRY
CEQU JOBCARD SBK
CMICRO LDCA Udk

Integrated Scheduler Macros: SCHCOM

CIso SCHLOK SCHSTOR
ENTRY3Y SCHSAVE : STREQ
LDuW

Indexed Sequential Interface Macros: SISICONM

ACCESSK OPENOLD SETBLKI
ACCESSN REPLACE SETCOLL
DELETE REPOS v SETERR
FORCEY SEEKL SETFET
INSERT | SEEKS - SETKEY
OPENNEUW SETBLKD TERMNAT

Record Manager Definitions: BbRMCOM

Contains macro. micro. and symbal definitions for user programs
that use the Record Manager. :
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TEXT OVERLAYS

The SCOPE system text overlays contain various combinations of the
common deckss as shown below:

CPCTEXT

IOTEXT

IPTEXT

LDRTEXT

PEMTEXT -

PPTEXT

SCHTEXT

SCPRTEXT

SYSTEXT

TXTERM

System text for central processor srograms using CPC.
Common decks ACTCOM- CPSYS. and SISICGM.

System text for central processar programs using Record
Manager. C(ommon decks ACTCOM and LRMCOM.

Installation parameter system text. Contains a single
macros IPARAMS. whose body is the IPARAMS common deck .

System text for central processor programs using Loader.
Common deck LMACOM.

System text for central processor programs using per-
manent files. Common deck PFCOM.

System text for peripheral processor praograms. (ommon
deck PPSYS.

System text for central and peripheral processor programs
interfacing with the Integrated Scheduler. Common deck

System text for central and peripheral processor programs
in SCOPE. Common decks ACTCOM. CPSYS. and PPSYS.

System! text for central processor programs. This is the
default system text used by COMPASS when no S or G

Parameters are specified. It can be identical to either

CPCTEXT or IOTEXT. at installation option. In the re-
leased systems SYSTEXT is equal to IOTEXT.

System text for Record Manager modules. Common decks
ACTCOM and RMCOM.

In addition to the above system texts provided by SCOPE. the follow-~
ing system texts are provided by product set members.

ALGTEXT
FTNMAC

SMTEXT

Contains COMPASS coded macros used to expand applica-
tion areas of ALGOL ~LO.

Contains macros used by COMPASS object programs produced
by the FORTRAN Extended compiler {FTN}. ) : :

Contains macros for central processor programs. that call
the SORT/MERGE system.
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TOTEXT X x
CPCTEXT X X X
SYSTEXT| ___x__l___%__user_selected_3JYSTE T=TOTEXT or. system default) . Lo dooo -t :
FETERT X i X user selected SYSTEXT=CPCTEXT P4
X
CORTEXT -
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PPTEXT -
SCHTEXT "
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SHTEXT -
TXTbRM X X )
ALGTEXT » i -
SYSTEM TEXT
COMMON DECKS o,
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III-153

s
b



2,( PR B - [y

RA_COMMUNICATIONS AREA

The first 100 words of the user’s field length is reserved for
RA communications. This area is neecded to allow the (P program to
communicate with the system and the PP’s.

RA COMMUNICATION AREA

59 _ 35 29 23 17 11 § 0
RA+Q R TIP] SS St
RA+1 » User/System laterface
RAM2 Parammw | {Reserved) ICode
| i
. | . f .
| i
. ' ° l .
. | . I .
i I
RA+53 1 i
| i
RA+54 .
1AJ Bootstrap for Absoalute Programs
RA+63
. Number of Parameter Words,
Name/Library Name " g
RA+64 orary Beginning in RA+2
LWA+1 of Loadable LWA+1 of Loadable
RAves M L Area in ECS ! L Area in CM.
L “FWA of Loadable - : > FWA of Loadable
RA+6E X Area in ECS 0 Area in CM
RA+67 C
RA+70
Control Statement Card Image
{Replaced by Operatar Message if CFO Jype-in)
RA+77 Run 2.3 ASA Fiag +O = Non-ASA; -0 = ASA
’ i
User Program ) IS
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NOTES ON RA COMMUNICATIONS AREA

RA

RA+L

RA+2-RA+E3

Reserved for use of hardware and software flags in the
event of error.

R Job dependency recheck bit
T Storage move flag {1 = move being attempted}
P Pause flag {1 = control point pausing}

SS Sense switches
SL Sense lights

If a user program wants to call a PP program. the call

is placed in the RA+)l and then performs and XJ {CEJ -
central exchange jump} to initiate CPMTR. (PMTR will
execute certain RA+L calls himself. If. however. the call
should be assigned to a PP. the call will be passed to MTR.
Should the XJ {CEJ/MEJ hardware} not exist on the machines
the (PMTR will be initiated by MTR.: if he finds an RA+l}
call in his normal scan.

Periodic Recall is accomplished by placing YRCLY left-
Justified into RA+1l. ‘

Automatic Recall for an RA+l request is accomplished by
setting bit 40 in RA+L. A (P program may put itself into
auto-recall by putting YRCLY left-justified into RA+1

and setting bit 40 to one. The low order 18 bits will bes
in any case. the address of the reply word.

Contain control card parameters., if they exist. They are
stored by lAJ. As the control card is cracked. the follow-
ing codes are used for special characters:

CODE 00 = Continuation
01 = Comma
02 = Equals sign
g3 = Slash
04 = Left parenthesis
05 = Plus sign
0k = Minus sign
0? = Blank
10 = Semi-colon
1L =
g =
13 = {reserved}
lu =
L5 =
Lb = Qther
L7 = Termination

T ¥a



RA+LY-RA+L7?

LAJ records the total number of parameters in RA+bLY.
This section is used by the: first several Loader

‘routines to record Loader information for modification

of additional Loader routines.

L Library/file flag {1 = name is library name}

X XJ flag: If XJ = L+ an XJ can be issued
C LDV completion flag {bit 293
D DIS RSS flag {bit 1.8}
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DIRECT CELLS L

POINTER T0 INPUT REGISIER g
POINTER TO MESSAGE BUFFER | 754

¥| POINTER TO0 CONTROL POINT AREA | 7kg
X _POINTER TO PP STATUS WORD 778
* FIELD ACCESS FLAG 1004
x| _CHANNEL SECOND TIME 101a
X

CHANNEL MILLI-SECOND T-ME 1024

PP RESIDENT

SR ‘ 7723
7738

TRANSIENT PROGRAMS
1772 .
1?73 -

~ SECONDARY OVERLAYS

?777g

* Cells 76-1028 constitute the fiv2 bytes
of the PPU's central mcmory status ucrd.

Fig; 1 Pool PP Layout
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PP RESIDENT IDLE LOOP

LOAD PP OQVERLAY

 TRANSMIT DATA VIA CHANNEL
FROM {T0} STACK PROCESSOR

ENTER REQUEST STACK

REQUEST ACCESS TO THE
CONTROL POINT FIELD LENGTH

TERMINATE ACCESS TO CONTROL
POINT FIELD LENGTH

COMPARE ACCUMULATOR TO
FIELD LENGTH

ISSUE MONITOR FUNCTION

"WAIT FOR OUTPUT REGISTER
TO CLEAR

RESERVE CHANNEL

DROP CHANNEL

——— - meme @eeom

MASK BYTE INTO LISTED
WORDS

TRANSMIT DAYFILE NESSAGE

" Fige 3 PP RESIDENT ROUTINES
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SRS gt LR
DAL F LR Tl

R+IDLE{203%}

R.OVL{1343

' R.READP{273}

R<URITEP{3027} .
R<EREQS{HOLY}

Re.RAFL{HUYST

R.TAFL{u?0%

RTFLLS0UY

ReMTR{SL5}

R.WAITL52LY

R.RCH{SLO?}

R«DCH{S?LY}

R.STB{LSLY

R.DFM{LLYY}
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Introduction

In the SCOPE Operating System. the System Display program {DSD}
and the Monitor praogram {MTR} permanently reside in two of the
peripheral processorss 1} and 0 respectively. The remaining
processers fcrm a pool of processors to which MTR may assign
tasks as required. These pool processors have no fixed assigr-
mentss any processor may be assigned to the execution of any
system routine~ and it is possible that more than one processor
may be executing the same routine st the same time. All
processars contain a small resident program uhich handles the
communications between pool processor prcgrams and the Monitor
~and initiates the execution of these programs as directed by MTR.

When SCOPE iy Deadstarted a series of Deadstart PP programs are
loaded into the PP's. The last Deadstart progrem to be loadad
is named STL. It is lcaded at location 100, in each of the pool
PP's. The program STL contains PP Resident? STL starts
“executing at location 1000,. UWhen it is done it jumps to the

PP Resident dle loopa.R.IﬁLE {see below}: and the PP is reaay
to load and run programs.as directed by MTR.

Pool Processor Structure {See fig. L}

PP resident -.s contained in locations 0183, - 0772,. UWhen
directed to do so by MTRs the resident 10aés.a pro%ram into

its memory and executes iti since that program remains in that
processaor on.y for the oeriod of time required to parform its
functions it is called a transient program. Transient prograns
occupy ‘locations 0773 - 1?72, although the first instruction

is at “location 100Q0. Transient programs generally load over-
lays to perform specific tasks. For examples CI0+ which is

a transient programs calls various overlays dependimg on the task
{read. write., backspace} and the equipment {disk. tape. atc.l
specified. econdary aoverlays are loaded into memory beginning
3t location 4773, the first instruction falling at location
2000. Overliays are generally entered via a return jump.
Transient prigrams have names beginning with a letter {CI0

EXU} or the 1umeral 1 {1AJ. LIQ}: overlays have names begin-
ning with a numeral 2 through § {28F. YLB., 9DM. etc.Z.

Both transient and quverlay programs. as well as the resident
program, mak : extansive use of the lcw core locations 0L=73.
Figure 2 details these direct cell assignments.

The Resident

—

The peripheral processor resident program has two main functions
to perform: .

All communication batween MTR and the transient or overlay
programs is handled by the reasident.

—
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The residents when directed by MTR. loads transient el
programs and initistes the execution of these programs.

Communication batwsen NTR and the resident program is carried

out through the use of PP communicaticn ereas in central

memorys one for each processor. Each communication area consists

of 3 one-word Input Registers a one-wurd Output Registers and

a six-word Message Buffer,{See Fig. 7 of Section 2}. Pool

- processors address these areas by means of pointers in locations
D.PPIR~ DsPPMNESY and D.PPSTAT {See Figure 2}.

NTR assigns a task to a pool processor by placing the request
in the processor s Input Register. The name of the progran
package which is to be loaded and executed appears in the high-
order 18 bits of the Input Register. This name consists of
three display code charactersa such as 1AJ. CI0- etc. The
number of the control point to which this packasge is assigned
appears in the low-order three bits of byte 1 of the Input
Register. Package parameters. such as the address of arguments
required by the package- appear in the low-order 3k bits of tha
Input Register. The PP is given control to execute the code
just loaded. The request itself remains in the Input Register
~until the task is completed. On completion of a taska the
transient program reguests MTR to release the processori: NMTR
then clears the processor’s Input Register. The Input Registe~
of a pool processor is thus clear only when the processor is
idle. .

All communication between the Moniter and the transient and
overlay programs is handled by the resident program. MTR
performs a variety of functionss each of which is identified
by a function code of one or two octal digits. ~ {See Section ?
- for a detailed description of MTR's actzvxty}. :

. To transmit a request to MTR. the resxdent places the request

in its Output Reglster- Byte 0 of the Output Register contains
the function code in the low-order bit positions. Bytes 1 - u
are used for arguments: the number of argument bytes depends o1
the particular function. Thusa for a Request Channel function
{R.KECH=2}+1 the channel number is placed in byte 1. For some
functionss the function arguments are placed in the Message
Buffer and only the function code appears” in the Output Registur.
MTR regularly scans the Output Register of each processor

to determine if a request is present. UWher the request has

been detected. analyzeds and processeda MTR clears the Qutput
Register. Thr residents after placinc the request in the Outpit
Registers waits for the Output Register to be cleared before
proceeding. _

‘The resident cortains a routine called R.MTR which handles
the transmission of function requests-to NMTR. The R.NTR

_z?fé
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e n -y e
PN RS - P
ranguest roucine uses locations D.TO=-D«TH in peripheral
nracasscr matnory as tarporary storage for the request to be
written in the dutpuhr Xegisters A peripheral processor
program way utilize :ie routine by placing the arguments for

the function in bytexz D.7h through D.TH. setting the A register
with the function nuroers and executing a return jump to R.MTR.
Resident rou.ine will anter tha function number in location
D.70 and write the canteats of lecations D.TO=D.T4 in the
Qutput Ragisier. (anirsl will be returned to the requesting
program upon NMTR's clearing thz Qutput Register.

Bhan a pool processor program completes execution. it exits

to location B.IDLE+ which is the address of the resident idle
loop« The entry pcint te this idle loop is R.IDLE {103 %.

When referring to a PP Residant routines the name of ité

entry point is used as the narme of the routine. Thus the name
of the idle Joop is R.IDLE. In this idle loopa the processor's
Input Register is scanned at intervals until a request is found
in the Input Register. A delay between successive scans avoids
unnecessary nemory and read pyramid conflicts. HNormally the

PP Input Register of an idle PF contains zero. If the PP Input
Register becoumes non~zero. it means MTR wants PP Resident to
load a PP transient program into the PP. UWhen a request is
detected. thi: resident stores the routine name and the control
point. It then sends function R.TAFL. terminates access to
the control peint field lengths to MTR and waits for MTR to
clear the Ou:put Register before continuing. Uhen the Qutput
Register is =leared R.IDLE calls the PP Resident subroutine
R«OVLe R.OVI. will then search the library directory for the
requested routines if founds the package is read from the
resident library into the processor's memory beginning at
location ??35 {C.PPFUA-L.PPHDR}. If the routine is not found
in the directory. the resident enters the message "XXX NOT IN
PPLIB™ in th2 dayfile. and requests MTR to abort the job which .
called the-rjutines The resident then returns to its idle
“loope. If th2 program is located. it is loaded by R.QVL which
then returns control to R.IDLE which executes the instruction

L4 C.PPFUA
This transfe-~s control to the first instruction of the transient
program. UWh2n a3 transient program terminatess the last instruc-
tion it must execute is ‘

LdM R.IDLE

Resident Routines {See Fig. 3}

Several resident routines and words are used by transient and
overlay programs. These routines are-desc¢cribed belowe Location
values are always subject to change. .
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 Calling Sequence: LJM R.IDLE

R+IDLE is the idle loop in which PP resident continually scans
its 1nput reglster for somethlng to dos
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R.OVLJ {1E5F
BaBuLs T 3.3
~ Calling Sequence: Store name of overlay in{D.Tha D«T7. -
: LM R.OVLY “Nvwete,

The RJIDLE routine contains an additional entry point named
R.OVLJe A PP program can load a transient program on top of
itself without changing the Input Register by storing the name
of the trans.ent program left-justified in D.Thk and D.T7- and
then executing a long jump to R.OVLJ« The program will be
loaded at C.FPFWA = L.PPHDR and control will be transferred to
location C.PIFUWA.

o

e

R<IDLE destroys direct cells 20 through 22, and some of the }$
temporaries. R.OVLJ and all otRer PP Resid@nt routines destroy
only temporary cells {0 = l?&}-
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- Calling Sequence: Load A rsoister Load Address
Rdil R.OVL

The subroutire R.OVL is caliled by R.IILE to load transient pro -
grams. It can also be called by a transient program to load an
overlays or by cn overlay to load another cverlay. 7o load an
overlsy. the name of the overlay must be stored left-justified
in direct cells D.ThL and D.T7?. The address in the PP at which
the overlay is to be loeded is loeded in the A Register and a
return jump is executed to R.OVL. Uihen the overlay is loaded
R.OVL returns control to the calling program which can transfer
control to the overlay immediately or after some additional
processing. For example the overlay 4LB can be loaded and
executed as follows:

OV.4LB EQU OV.HlLB GENERATE CROSS REFERENCE
LDC 3RBYL LOAD "ByL"™
STD D«Th STORE ™4L™ IN D.Th
SHN =b
o SCN 7?78 :

0 STD D.T? STORE "B”™ IN D.T?
LDD C.PPFUA-L.PPHDR ADDR TO LOAD OVERLAY
RJM R.OVL '
RJM  C.PPFUA+] JUMP TO EXECUTE OVERLAY

A PP program can load another transient program on top of itself
by modifying the Input Register to contain the name of the new
program and then executing a long jump to R.IDLE. For example-

when lAJ finds there are no more control cardss it calls the
program 1EJ into the same PP to terminate the job. This is
dong as follouws:

OV.1EJ EQU OV.1EJ GENERATE CROSS-REFERENCE

LDD D.PPIR " LOAD ADDR OF INPUT REGISTER
CRD D.TO READ INPUT REGISTER
LDN LRE-1RA ] |

~ RAD D.TD CHANGE FIRST BYTE FROM "1A®
LDD D.PPIR

S CWD  D.TO WRITE NEW INPUT REGISTER

CLJM R.IDLE JUMP TO LOAD AND EXECUTE 1EJ

g

R.OVL is used both by PP overlays to load higher level over-
lays and by PP resident to load the overlay named in the input
register. PP resident does not reference the disk directly

to load disk resident overlays but makes & call to the stack
processor by calling R.READP. '

- R e P

~ r“ fl - 1
R.OVL o wodfod b Seod iy ouwesleno. DT
' : ~ s ' . . b e
&Jazsxﬂ./z ’W\.Q, txom,u:u.é v MooX Cinea 'YV;J}T g(,v.-;«.{) \\—o ..L.i’
A

g~

&



LIV
‘J
SN

M\

g
%_. KO e («9-2’9 '

dMg,
® R ot R.GVL Yo Qoad , Pramaiond %&Qm;,)p%%—?

af,www TS dme B

O/.v;f;: wﬁhﬁ R. I DLE

) 1AY comele 1EY ads Mg@w@,'Pp Dy Romging Yhe PPIR
(vho ot RogVLY  whe cat0s R.BVL)

1A+Y=I1E
14047 L _CALTEJ) LDON 1RE=1RA 1aJ
- TR Y AT
5350  CALYEJ2 RAD D.PPIRB 140
Sigh e o - LBB - DLPPIR LAl
&23,0 Cwo D'PPIRB Opanirnes Ch\»cap PPIR «\M.Q-M i‘:j
0102 0103 ~ == o e gy CRGTOLE 1A

@ Curey Hroraiond o ot Lekle X Wb}m‘} He wame

Ve addoaed

s B

LHLY

L.

LY

i«

439

T 4649

’, ‘_,p
443
444



r3 . {

i T
E »

&5 o {uf_} N

W’T)o Coal ou~ D‘{v&a% Aty o..PV __3'0 0
I Gxocule =X, omd

W‘tb Yo Callow

... WDC V.aARP
RIM  CRPL

_______ . CRX L RIM O %

e CRPL L EGM . %-

o SEN
el 8™ D.7b
SN S - 4 \\ -6 .. . { .
e e 8CN o
e __ . 3TDP. D T7
e RDQ CPPTWA-. PP RDR

- CRSMORLNL
el o Ram L pPpTwA+Y e e

e UN CRX Y\m 28D ok
B ? U N Md)mu e.ao\ v

I
P —_ -_— —— — s o - - —




\s.
I

VER 1.} STL-~STARY SYSTEM EXECUTION 0R/277/10 PAGE NO,
3 ReOVL LOAD PP OVERLAY STL %
. o CALLING SEQUENCE ‘ _ STL Q4
& SINRE QVERI AY NAME IN DeT64D,T7 STL o7
A LOAD ADDRESS To START LOADING OVERLAY STL 9n
& RJm. e, 0y STL Q9
. @ o STL 100
» ACTIONS STL 101
o STL 102
& SFQPCH'&LREQT_QRY _Fop_OVERLAY ST 103
. » 1F NOT FOUNDs ISSUE OVl ERROR MESSAGF+ARORT CONTROL POINT sSTL T 164
& AND EXTY _TO R, 1DLF ST, 108
° IF FOUND» LOAD THE OVERLAY FHOM cM. ECS OR DISK , sTL los
— o STL 101
£134 240V ENn X__ , 4 —SIL 109
112% £400 0211 STw' READCMOVe) SAVE INPUT ADDRESS STL 1)0
Y44 s.nn n2Rh STu READRPREQe50W, STPFW 4L, STPEW v : STL 111}
' 1FE ECSLIROY STL "2
— ST REAQEMOVeY STL 13 .
- L _— A\LL.«\ PP o baln 2306 J)Ln.q TSI 114 ¥
nla 1401 nve L 0% PLLln ST4, 115
Ly 9143 6010 CRO. 0.T0 ' REAO LIBRARY POINTER SIL 116 .
A G144 anyp (1))} D.T0+C.OIRFHA ’ STL 117 ¢
~ N14S 1014 SHN 12 . . SiL 118
__.-.._\;....._."‘ L4 2111 ADD DyTY1sC.DIRFUWA STL, 119 o
: Y ny72 ZJn ovl - i . o - STL 129 )
nyza A1 o 21, n,In RFAD FuA=Y 0OF PROGRAM DIRFCIORY STL BRI f,,
~15] 1402 LOM z . STL 177
) 2415 SIn N I8 STL 123
153 1005 SHw s . ’ ' ) STL 124
f1Y4 25113 RAD D.73 FWA OF PROGRAM OIRECTORY STL 125
N 53 anla ovVLPY 1L.0n NeT3 STL 124
21%% 1A1s SHM 12 ‘ ~ STL 127
215 Alis ADD NeT4 L - STL 123
G144 1156881 C/M DeZ)aDo15 READ DIRECTORY ENTRY Sty 129
6162 3614 STn n.T4 SAVE NEXT ANDRFSS - STL 130
nisa 1082 _SMn =12 St 12t
nYte 2413 STn 0.73 STL 132
ArLeg “ancy Lhn F\_,Z{”Q‘D]RPTR STL 132
rrag TESTZ SHN ¢S NIRRTy (=) POSITION PROGRAM TYPE STL 134
017 , T1EST1Z LPNy(R=S, DIRPTY (178 ) , ‘ STL 115
9170 0824 NJN PPCALLER SENSE NOTY TYPE PP STL 135 ¢
£Y7Y LY Lon Do) ST 137
1172 3314 LN DeT6 ) . STL 138
P2 R .98 AvLP] SENSE NO w1t 1L ne_{;_ -
nia In17 1 on .17 ~ » Siv 160
L7 1277 5w 178 STL Vo) g
ryTA 2302 * LMn D22 . . STL x«#“f‘ '
“177 1554 NN __ovLRY SENSE NO MIT ‘ STL 143
D 964 Lon - N.Z64C-DIRPTR . LE o -, SiL 144
cLe 1FST2 SHNy S DIRPRY (=) POSITION RESINENCE BYTF . 511 145 L
0ll? 17032 LRy 3 STu Lan
170 FcSttn‘o,”mﬂm . ot i



PAG“F “ﬁ:w..” Y

A g i Ao e e =

YER 1.1 STL~=START SYSTEM EXECUTION S Py BT T
- ELSE _ , . . STL 149
: ZJM READCM JUMP 1F RESTOENEE = €M STL. 150
P SHN B ‘ i STL, 151
ZJN PEADTSK JUMP_1F RESIDEMCE s DS STL 182
L4 READECS JUMP IF RESIDENCE = ECS STL 153
ENNLE. SIL 154
. : . . . ‘ STL 155
9214 3002 READCM Lnn NeZ64CDIRCMA FETCH FWA OF PROGRAM STL 156
0704 1277 LPn 778 sTL | 187
0204 1014 Sttt 12 STL. 154
0207 3114 ADD NeZ7+C.DIRCMA . STL 169
4219 6106 0009 QFEADCMAY. R4 LR T IPVE Arnp CYERiAY N MEAN
0212 UJK R.OVLX STL 15}
‘ STL 162
j i B IFFQ ECSLIR»0 STL 163
8234 1ATq POCALLER DD Nn.PPHES] STL 1aé
0215 6214 Cun N.Y6 , o T . STL 145
2214, 1457 Lo M. OVLERR JSSUE PP cA1l FREOR MESSAGE STL 164
0217 0200 0516 RIM R.MTR L ‘ STL 147
221 Y i T— GETOUY LOM M4 ABORL ABQRY CONTROL POINY STL 168
p222 ‘a200 0516 RJM R.MTR o STL 169
£224 41045103 LM RyIDLE EXIT_T0 INLE 100P STL i70 Bé
: ‘ - ELSE . ) . .. STL 17 . K
—- PPCALLER J1ON 4 G0 1SSUFE op Cal} FRROR MESSAGE STL 172 25
-0 LJM BLAH STL 173 SR,
g ENDIF STL 174 .
T~ R _ T - STL 175 KQL v
20224 3914 READISK __ 10N DeZ4sC-DIARRA _RAYT_MORN PAYR ADNRESS SIL 174 o
c227 5400 0247 STM REANPREQ+S#W ,STPRBA+C.STPRAA STL 177 _ z“srf"_;
5223 . LI R LON DaZ6+CoDIRRAN _ROT_HUMBEY _STL 178 : -
0232 5400 025y STy READPAEC+S4W ,STPRINC, STpPRAN 348 179 ‘
£234% 2012, L0o Dy263CaNDIRPRY__PRU HITHIN RP STL 180
~235 s400 (251 STy REANPREQ+SeW ,STPPRUC,STRPRU STL 181
6237 29000247 Log READRREQ STk 182
g241 0200 6274 RUM R,READP READ OVERLAY STL 183
0243 anlr Lon . D.Y4sCRUPPST : .
D244 17664 SHN -9 - . T ]
0245 L XYNN ZJN REANCMOV D RETURN TO_CALLER IF_NO ERROR
. 1FFO ECSLIEsQ , :
0244 n3c? Ugn GETOUT £1.SE GO _ApORT CONTROL _POINT
ELSE _
L GETOUY ELSE_GQ_ARQRY CONTROL POINT
ENNIF
24T READPREQ PSS 10 | .
a23%2 i} ong READPREQ+52W,ST0+C.SY0 -
f2ss 0011 VFn 1270, ,RHPRP ;
n2%7 0ORG READPRFN52W, STFAC.STFR B
£287 T RIT S.STF+S.STFETP
2257 — s a1y S+ STFE5.5IFNIP B _
4257 1400 . VFD 12757 NO FNT. NO FET
A : 096 REANPREQ+5OW, STPLW+C. STPL W
2249 17717 DATA -0
azei 559 READPREQ«Y (=% - T
A 238 M I, B}




y
£

wp.‘JMAJOM- o{ Q L 0% and b;\,? F‘.'::E.

VER 1,1 STL=--START .SYSTEM EXECUTION , 08/27/70 PAGE NO, 19
IFNE ECSLIRO S STL 620
\ SYL 621
. @ *  Re0OVL EXTENSION TO LOAD FROM ECS STL 622
, STL 621
READECS  LDn C D13 R STL 624
- SIp N.J2 MOVE _PNT ENTRY FWAe) SIL 625
LDD DTy FROM (D,T34NT4) ' STL 6ok
ST n.13 JO__ 4D, 72D, 13} STL 6217
Lon - x.ECOVL . L : STL 628
STn DaTn IMITIATE CENTRAL _EXECUTIVE Ty 429
Lon M, 1CE Y0 REAp FrOM Ecs TO T.ECLRUF STL 630
RM R.MIR + STL 631
. LOr 13 (ToECLBUFol) SET Ay srL , STL 612
PEADEMOV  CRM L e%yn, 75 READ OVERLAY FROM Y, ECLAUE STt - 633
san D.25 STL 634
say__ | S STL 615
cup © PaTo CLEAR INTERLOCK S1L 634
Lon 014 ‘ SYL 437
NoN BLAM GO ISSUE MFSSAGE IF ERROR sTL 638
LM 8.0V ELSE_RFTURN TO. CALLER STL_ 639
y STL 640
AL AH 305} nelsa TELL MYR WHICH MESSAGE,.. . /’Nbbth' STL 641
y Lon D.PPHES] ZERO =(XXx_nNOT M Pp Lig= STL 642
t , (o F 0 N T4 NON=Z2FRO = FHADR TOANING XXX _FROM FCS ST, 6ol
N ‘ LON %.OVI_ERR PUT PROGRAM NAME IN MESSAGE RUFFER  STL 644
. RJu R,MIR o MIR_ISSUES NAYFILF -MESSAGE STy 645
GETOUT LON - M.AQORT A STL 646
- RuM_____ R,MIR ABORT _CONTROL _POINT STL 647
LJM RJIDLE EXIT YO IpLE LOOP 31} (%Y
» SIL 649
ENDLF STL 650
, B STL 66}
4 END OF PP RESINENT STL 652
- ! STL, 653
IFGT . QQC.PPFWA'-L.PPHDROl . STL 654

ERR PP _RESINENT JS T00 LARGE STL 655

' STL 656
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R.RAFL {435} ~ - AL
Calling Sequence: RJM R«RAFL bl Bl

The subroutine is called to request access to the control
point field length. A test is made nn the storzage move flag
for the con:rol point. If set. a call is made to R«TAFL to

clear the field access flag in the PP status worda then pauses
until the s:orage move is cleared. uhen it is cleareda set

‘the field access flag in the PP status word and reset RA in

D'RA‘I FL in DiFLc .

Dwpodond” mskes

Modhow Yo FAF Lo Aok Jm e P ( Lee ,\OO\J ot el
Yo CPAD (Prom ow 76) . Whew the FAF L ukan (M
JX o madAle Quéxq, c-% e PPS staie wand

amCMz | ' |cPad - .k\
2o PP - 7 | lupctiey
o ou -MTR  coww Reld .Qu(.g FAF . %)""9“"’1"\{‘
Sty ! wih e pp's one axui;;tLM? T sen
Lrend o e CP S wlies Yo amewe =102

: -' | Dy RAFL

RRAFL Ly Neru Jthlcgu} dme ot B o FRF,

Yo cheche Yo MoVE .%ﬁzu}(QJx‘ngCf>dxwx3)\&b?gib
Yo BAF J)),D.D.%-—\.% MOVE waa et v e2epe @‘:u d,@w% :
o wtld Ik do 0bk B cak WeFAF 4 Alad MoVE
ot set . N H 3Z£&p YR 4%nﬂama cxcgudmAdﬁﬁQ%
ﬁhcv;u} %&m%ﬁ&ﬂ& Qﬁ%'%fﬁim? 9@»@} ﬁ$Pdeﬁ\R.R&FL.

R.PRUVSE (\: %.2) A E QW \\~Q.Q\_QP\FL

427
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STORACE MOVE PHILOSOPHY :S<39f0m~

FLAGS - S 3

s ss DRIFL ,

Control Pcint

Area
co Word 20 of a CP Area is set
- . when MTR is moving the
' ; associated user's field length, or
W.CPSTAT e . when MTR deusires to move the
20} SM | associated user's field length

CHR Pointers

0
' Word 20 of CMR Pointers
{/gis set when MIR
20 SM is moving any core
Pool PP
0
+ T,PPS2 ie, word 42 is T.PPS2 -~
8 \jPP 2's status word
. 4] : ‘
D.CPAD 76 CPAD 42|
D.PPSTAT 77 o .
i 2! */égﬂé - When set,
R.FAF 100} FAF b | rp® FAF contains CPAD
101 IR =
102 . ' 52
57
When a PP desires to work on central memory,

it sets the Field Access Flag:
o FAF in the IP
. byte 2 of T.PPSn in CMR Pointers
(the PP writes his 76- 102 to hlS T.PPSn)

The FAF being set in both the PP and CMR lndlcatcs the PP is

working on the assoclated user's field length and prohibits
MTR frcm moving that control point.

cs
11/72

SM means Storage Move Flag; FAF neans Field Access Fldg
-2/
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Storage Move Philosophy

~ L -
CODING . S ke
| -
. 2.3
'SCOPE 3.2 SCOPE 3.3
method method
IDENT - : ' IDENT -~
PPENTRY - ~ PPENTRY -
: MTR
MTR will
will ‘not *
not = move
move core :
core RJM  R.TAFL\ ** MTR can

move core
RIM R.PAUSE{— ~~~~~ ‘pause any time

' to FAF not set
) a } 1 ow
* nending ' :
move
. : RIM R.RAFL

RJM  R.PAUSE { ok

RJM  R.TAFL }
¥

END . - END

The Scope 3.2 phllosophy was to not allow MIR to move core
until a PAUSE was made.
The user periodically went to R.PAUSE to do this.

The Scope 3.3 and Scope 3.4 phllosophy is to allow MTR
to move core any time the FAF is not set.
The uscr must go to R.RAFL to set it -
and later to R.TAFL to clear it.

' - next page -

§-22
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- ?\ R - N

¥
Protection: ‘ E?':B

. On entry, the flag is not set.
The user must set it himsclf (by PPENTRY or calling R.RAFL)

. For upward compatibility from Scepe 3.2, the PPENTRY macro
calls R.RAFL - to set the flag.

R.PAUSE is equated to R.RAFL -
which stecps and calls R.TATL if a move is pending,
then resets the flag.

. On exit, R.IDLE clears the flag.
This is in case the user forgot to call R.TAFL before exit.

WARNING:

. Any Scope 3.2 program which did not use the PPENTRY macro
may get its core moved before the first call to R.PAUSE.

. The PPENTIRY macro must also now. have two parameters:
D.PPIRB and D.TO.

ie, PPENTRY | D.PPIRB,D.TO

.

5-23
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Central Memory Storage Move

‘ AR 1y v e
v, SUMMARY
MTR MAY MOWT THE CENTRAL MEMORY FIELD LENGTH
OCCUPIED BY A CONTROL POINT
AT ANY OF THZ FOLLOWING TIMES:
. UPON ENTRY TO THE PP PROGRAM
. PRIOR TO A PPENTRY MACRO
- (PPENTRY CALLS R.RAFL)
. PRIOR TO A PP PROGRAM CALL TO R.RAFL
(R.RAFL SETS R.FAF, RESETS D.RA AND D.FL)
. AFTER (DURING) ANY CALL TO R.RAFL *
. R.RAFL CALLS R.TAFL,
THEN SETS R.FAF, RESETS D.RA AND D.FL
. AFTER (DURING) ANY MONITOR FUNCTION *
S '
. R.WAIT CALLS R.RAFL PERIODICALLY
. AFTER A CALL TO R.TAFL
. R.TAFL CLEARS THE FAF's
et * THE PP PROCGRAM MUST RE-ABSOLUTIZE sk e
ANY CENTRAL MEMORY ADDRESSES IT ALREADY HAS
L/

cs
11/72



RAFL3

# ..
ey w8 A’

¢ ; * i Lo e
nos go set it Sl -
@»;w.__‘ § e

R.FAF
yes ~ in PP

(/{S : . L ‘:_)
FAF set o 0
in PP? 1

FINAL EXIT:

get . when R.RAFL
rom

FL+RA | pytes 4+3 1. found SM flag
] W.CPSTAT not set,

iEXIT 2. set FAF's in

PP and CMR, and
go set|FAF
3. found SM flag

| . still not set
RAFL1 corise no
N o
EN?ER Y /n A~ move fla

set?;/g'wdrd W.CPSTAT

yes byte C.CPSM

in CPAREA
| (word 20 by=e 2)
go clear
FAF's . i
: l’R.TAFL
go wait
check | awhile
move , _
flag RWDELAY/2
again - ' .
set FAF |,
- RAFL2 in PP
set it to
go |check CP area addres:s
again
. N
set FAF
~in CM

set byte 2 of this PP's status word
to the CP arca address
(PP locs 76-102) —— T.PPSn
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VER 1,1 STL-~START SYSTEM EXECUTION © 0R/2T/70 PAGF NO. 10
o ReRAFL REQUEST ACCESS 70 THE CONTROL POINT FIELD LENGTH STC 324
4 . : : STL 321
¢ CALLING SEQUENCE SiL 320
: & SIL 329
° RJM ReRAFL STL 3an
s i ST 331
s ACTIOKS STL 312
o STL 327
[ TEST STORAGE MOVE FLAG FOR CONTROL. POINT STL 334
s 1F_SETs CLEAR_THE_EIELD_ACCESS_FLAG_IN THF PP STATUS WORD STL 33s
a AND WATT UNTIL THE STORAGE MOVE FLAG IS CLEARED STL 336
2 SRI_THE FIZLD ASSTOA Tial 31 Tur Dp avetug upnn A 2o
4 RESET RA IN D.RAs FL IN DeFL STt 338
a : STY, 230
na3s 5000 0100 RAFL3 LoM R.FAF STL 341
£637 2374 LMA D.CPAD STL 342
0643 0522 NJIN RAFL2 FAF IS NOT SETs TRY AGAIN STL 343 -
_ , . » STL 04 €
0441 3014 LOn D.TQ+C CPFL STL 345 .
0442 3454 — sIn NaFl RESEY FL ST 3ns
Loy ,,/.4.3 3413 Lon DaT0+C.CPRA STL 347 :ﬁ‘ts—
\ 044k 3455 sIn DARA : RESET RA STL. 348 . S
% " } e STL 349 s
PN A4S 8 .RAEL ENu STL 350 ey
Ve STL 251 DN
0008sA6_ R RAUSE__EOU RoBAEL SIL 52 O
) T - L. STL 3% .
04s7 3074 RAFL]Y LDD D.CPAD STL 354
ca450. 1624 v ADN W.CPSTAT . i o STL 35%
€451 A0la CRD D.J8 oo READ _CONTROI POINT SYATUS WORD STL 354
5452 I3CN LOn DeT0+CoCPSH - . : , STL 357
0457 n6s5) ZJM RAFL STL asn -
. . e ' . .. v e . STL 359
0454 LY L LY O RJM RaTAFL CLEAR FIELD ACCESS_FLAG SIL 360
» 4 STL 361
DASA ja62 L0ON RWDELAY/2 SIL 342
0457 1701 SHN 1 . .. , STL 363
0440 574 NN #e_ DELAY RWDELAY MICROSECONDS STL 264
0651 r355 UJN RAFLY STL 345
- ~ STL RIY)
0462 2075 RAFL2 LoD D.CPAD _ _ ] SIL 367
n4¢3 54000109 ; SIM ReFAE SET _FIELD _ACCESS FLAG STL 1649
5465 3077 LOn D.PPSTAT . o STL 269 ‘E! ( ;
LABA 6274 can D.CPAN UDDATF. PP_STATUS_WOPD STL. 319
YAy 2357 UIN RAFLY STL 371 k 4 Hw
AE
v L2




R.TAFL {470} e e P
: o b )

Calling Sequence: RJM ~ R.TAFL o,

‘ b ®

Re«TAFL is called to terminate access to the control point
field length by clearing the field access flag in CM byte
ReFAF »

F-R7



VER 1.1 STL==START SYSTEM EXECUTION _ 08/27/70 ' PAGE NO. 11
4 ReTAFL TERMINATE ACCESS TO CONTROL POINT FIELD LENGTH STL 373
5 ' SIL 374
& CALLING SEQUENCE . STL 375
é STl 375
s RJIM R.TAFL STL 377
2 SIL 173
o ACTION STL 3719
0 STL 3an
o CLEAR THE FIELN ACCESS FLAG IN THE PP STATUS WORD ST any
# i i STL. 382
0479 . ReTAFL ENM X STL 384
cazT 1409 LOM 0 . STL 245
0473 5400 0100 STM ReFAF CLEAR FIELD ACCESS FLAG STL nk
04718 a017 .00 N.PPSTAT STL INT
ca?6 6276 cvn n.CPAD STL 3a7
0411 n374° YN RaJAFLX SIL AnQ
% . -
1 - |
& -]
Af ,.,i!!“"""—'
I 2 4
{ S:E
I S —i
W r‘“




R.TFL {5003
.€alling Sequence: Load
RJM

HTest vFlold 1@MQHL"
relative address

R«TFL

R.TFL is used to insure that a relative address is within the

field length.

The l8-bit address is added to the control

point reference address {RA} and compared with the field

length.

If the address is out of raages R.TFL will exit with

a negative A registers if the address is legal. the A register
will contain the absolute CM address {RA + relative address}

upon exit.

-PPﬂﬂﬁﬂxﬁww»at*RvCPRk~enﬁ~R¢GPF&w~¢espee%%ve%yr—-§%ﬁee—%hese
%Oﬁﬁffﬂﬁ3~ﬂre~%ﬁ%~by~*eﬂﬁiﬁe~ﬁvﬂ*Fﬁ*&h&ﬁ~&~ﬁ&%~%ﬂ&ﬂS%eﬂ5~990~

gram—is—inttiated—in——aPPr,

lays cannot call R.TFL until R.RAFL has been called.

the transient program and its ove-=-
Many PP

The—controlt-point—RA—and-ft—are—kept—tocativy—witirin

+
gy

l-,v,
Y

/33

.

programs do. not call R.TFL but do their own checking of addresses.

R.7FL  slhswast Do e Yo chach Cbui} agdreacor
M Ov akeerd \)szA Yo Qe s uns. *gkiﬁ% oue

weeldn vt 20adty

L4

Hew To:

3
LDD
Sun
AOD
Rym

MIN

;

ADT

D.PPIRBYD
X

D.PPIRBYY
R.TFL
ARY

NN
(
L

-



VER 1.1 STL=~START SYSTEM EXECUTION 08/27/70 12
@ RaTFL COMPARES ACCUMULATOR TO FIELD LENGTH STL 391
& : ST 322
o CALLING SEQUENCE STL 393
b ST 394
o LOAD VALUE STL 395
& R PLIFL ST 394
@ . STL 397
8 RETURBRNS STL 398
8 e N R STL 390
L ACCUMUL ATOO=V At HEen) 1€ VAL UE 1S LESS THAN FYFID 1 ENATH srL ano
o ACCUMULATOR==0 OTHFRWISE STL 501
s : STL 402
0502 1014 1F1.0 SHn ia_ - STL 4nk
0501 3156 ADD n.FL ADD FIELD LENGTH STL 405
n562 2155 ADD DJRA ADD_RA ST, “nk
. 0553 1 1006. SHN 6 REPOSITION VALUE STL “n7
STL 40n ,
31 . " RGTFL ENM X . . STL 409 .
506 A108 NJN TELL JUMP_1F NEGATIVE STL 419 po-
b() 6507 1014 SHN 12 . POSITION TO HUNDREDS STL 411 . "i:f‘
—+ 1514 3254 SBn N.F. STL 412 i}
(951 1006 SHN 6 STL 413 "3
0y ngro 0768 MJN IFLo SENSE _IN_PAMGE ST, 614 T
N SE 1500 TFLY LeN o ERROR RETURN STL 415 I
6S1A 0361 Uudn ReIFLX STL 416 ;;‘""‘ -




lg}o .x:“:5 WIA ?
S o=
R.DFI fbbYY S =
' —

Calling Sequencei LOAD @s’s/ag’eﬂ}fiflag bits}
RJM R.DFN
R.DFM will csuse a message to be written from PP memory to the

dayfile and/or the console. The flag bits are contained in
the high-order L-bits of the A registar upon entry to R.DFM and

are used to cdetermine the destinations of the message. Possible

values of the flag bits are described below3i one or more bits
may be ons All are optioconal.

} = Dayfile only {8 Display}

iﬁiﬁ: 2 = Control Point O {System}'message

£
]

System Dayfile {No A Display}

Collation {Accounting} Flag. If set then a % wil
be placed in the 20th character of messages that

108

1

Sﬁr are sent to the system dayfile {not set by any (DC

Ax&ﬂ’ " routine. Used by installations¥.

. &

[

C.E. Error Files - » e

- *
P

208

O 24Ty,

Rag b | g uf addn
N~ -
d&@cu*li o
%,QM.&/: mq
) ala.aa,%-&w
¥+ B M{:ﬂag

(a)

1)

RDFM yrewws e masa gL Vo ‘\J?J.: PP Y\mf:ac}q_
MP;Q:V we M (P P Q,&w;ﬁu s CLMA,) R ‘%Q\wyu
AALLRS m\:“l %w.,ld:ug‘w\. fﬂ ) .DF M % ,(. ALL \{—e,&.

- r ’ ’ p
’“ﬂ,Q.«.-éac: . I G J‘rw:i‘ LSt ?} u«we’\.}m)‘, -
G v N
etay yressacs TR
& !

-

A Zv:‘;/

L
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VER 1.1 STL=-=START SYSTEM EXECUTION on/27/70 PAGE NO. 18
. ® ReNFM TRANSMIT DAYFILE MESSAGE sSTU 5RO
8 : SIL sa1
. 8 CALLING SEDQUENCE STL sn?
L > STLL SH3
s LOAD (FLAGYLOCATION OF MESSAGE STL 5a4
& P 8. DFM ; STL: .
@ S STL! 586
° ) . STL san
o TRANSMIT MESSAGE_TO_ PP MESSAGE _AREA STL a0
° CALL MONITOR FUNCTION M, DFMy (FLAG? 371 590
® SIL 591
0665 2413 sTn 0.7¢ LOCATION OF MESSAGE STL 594 -
N6AT 1063 SHN =12 STL 5a5 PN
0670 kL3 §! STn D.T1 STORE FLAG STL [T T
0571 3075 LOD D.PPMES] STl 597, -
0672 3412 - STn NeT2 SET STORAGE (~]) ADDRESS sTL 59A (:j
1573 1412 DEM2 1.OM NeT2 STL 599 =,
0574 34049 . STN 0 SET ASSEMBLY ADORZSS STL 600 {}
0573 4013 DEMI LD1 DaTA MOVE_PYTE STL ol <™
oq 0576 4490 ST1 0 To ASSEMBLY ARFA STL 602 =
22 0577 8402 _ZJN 042 SFNSE_END_OF MFSSAGE STL 603 _____
W 6700 36119 AOD n.To ADVANCF IN MESSAGE STL 604
Ry—07e1 3690 AOD n_. AND_ASSEMBLY_AREA STL 605
6702 1127 LM NsT348 ‘ STL 604 R
0702 A N I NEMY SENSE ACSEMBDI v MOT €18 g AL “nt B
0704 3012 Lon nNe.T2 A .. STL 608
705 6211 Cwn N I3 WRITE ASSEMRALY Y0 MFSSAGFE_AREA STL 609
0736 36)7 AOD D.T2 ADVANCE STORAGE ADDRESS STL 610
L 4 12071 LPN 7 _ STL e
0710 0403 - F&L T DFM3 JUMP IF END OF MESSAGE AREA STL 612 .
0711 3317 Lhn D.T3s4 : ST 612
0712 0550 . NJN NF¥2 LOOP IF NOT END OF MESSAGE ARFA STL. 614
i STL 6)S
0713 149} DFM3 LON M.DFM ., STL 616
AT 2205 0514 RJH R.MIR SEND DAYFILE MFSSAGE STL 3
) 0716 1345 UJIN ReCFMX STL 618
g
£
4 &
. S
{8 e '
ww ‘,,’

0
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Vel A <
R-READP {R.URITEP} {273} {302} . : L SC s
Calling Sequence: Load L{irequest} o é?n;?

RJ1 R.READP{R.URITEPY

When a PP program wishes to issue a stack request for a transfer
of data to or from its own memory. the PP program formats the
stack request. loads the address of the request into the A
Register and cells the PP Resident subroutine R.READP/R.URITEP.
There are two entry points to this subroutine. If the stack
request is to read data the entry point R.READP is used-
R.URITEP is used when writing data. Ao

R READP {R.URITEP} computes the PP word count from the first
and last word addresses given in the already formatted request
and adds the computed word counts the address of the PP message
bufferas and the control point number to the request. The
request is entered in the stack and data is transmitted via
channel directly to {from} PP memory. Upon exit from R.READP
{R.URITEP}~ the following information will be set:

C.RUPPUTY

{D.T3 + = number of PP words transmitted

{DT3 + C.RUPPLU} = LUWA+)L of data transmitted

{D.T3 + (.RWYPPST} = wupper six bits of status in bits O- S
{D.T4 + C.RUPPST} = lower tuelve bzts of status

The L8~bit status has the same format and meaning for PP I/0
as the status in bits 0-17 of the first FET word for central
memory I/0e .

R.READP/R.URITEP will call R.EREAS to issue the stack request.
It then helps control the transfer of data by comnunlcatlng
with stack processore.

T e ———" . ooy = i 5
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STL";‘S TARY SYSTEM EXECUTION

o

i

EIBES! ;
P4 RREADP (R,WRITEP) TRANSMIT NATA VYA CHANNEL FROM (10) STL 205 :
& - STACK PROCFSSOR sTL P04 i
. @ . - . - STL 207 :
@ CALLING SEQUENCE SIL 204 ;
5 . STL 209 '
& LOAD L{REQOUESTY STL 214
@ RIM . RJREADP (RJWRITEP) STL 211
4 - STL 212
8 LCTIONS STL ~213 )
2 STL 214
a A0N PP MESSAGE AREA ADDRESS TO REQUEST STL 21%
8 1SSUE_STACK REQUEST STl 216
8 TRANSMIT DATA VIA CHANNEL 70 (FROM) PP MEMDRY ST 217 "
. STL 218 I
a RETURNS . STL 219 .
2 STL 229
@ (D.T3+C.RUPPLUY=LWA+Y OF DATA TRANSMITTED ' STL - 271
o (N, T30, AUPPST N, T4s0, nWPPSTI=TERMINAL STATUS OF FIE ST, 2?2 C .
o (D.T3+C.RUPPHT)=NUMBER OF PP WORDS TRANSMITTED STL 223 "3
b STL 224 .
~,f§° £2v . PLREADP _ ENu X STL 2245 -
W 278 3414 sTn DeT0 SAVE REQUEST LOCATION STL 227 o
_ Y ea 1413 LDN 718 READ SIL 27% -
N 02Tt 0307 i UJdM RCOM STL 229 PN
e300 1312 NCOMA SHA 10 STL 2730
pany ARTY PUN R.READPX CEXIT IF 1AM STL 27 e
. —— . STL 232
62 RJWRITEP  ENM X 3L 233 .
L0 3nYa STn D.70 SIL 234 :
a3 1473 . . LON 736 WRITE STL 238 .
0304 ¢209_0324 AEOM RJu R, RYP HANDLES READ/WRITE 1.0GIC STL. 214 4
e31e 3A13 . AOD NeT3+CoRUPPCF RELEASE 1SP STL 237 s L
0211 078 1.00 N.PPMFSY SIL 221 - .
n3i2 1602 AON W RUPPCY STL 219 T
e Rl 213, Cup 0.73 : STL 249 *~
n314 5409 0370 Lom - RWP1OT 1AM OR OAM STL 241
f304 135 VRN RCOMA STL, 242
STL 243
- - - STL 24u4
6217 . ReRUP ENK X , o STL 245
n23) 1004 . Shin 6 POSITION TAM/ZOAM FUNCTTION STL. 246
372 5409 0370 ST RWPYOT SET 1AM OR 0AM STL 247 ;
RPE 59140007 LDu S9N, STPFWeCeSTPF 10410 SIL. 2an {»’
€375 5400 0371 ST RWPINA SET FWA FOR TRANSMISSION STL 24F 457
4370 29714 LDN D,PPHES) STL zst? e
i Selg Qenk STm aﬂw STPMSoc.STPM<,U To ADD MFSSAGE AREA ADDRES STL 251 o :
(717 r200_0407 HIM RokREUD Ewrol nEouEsT z SiL A A
0000334 AL RYPP £0u pel CHANGED BY LDR STL 243
- [P . - S}L ?"\13‘ —
(275 $200 0100 RUWPP LD R.FAF 1IF FIFLD ACCESS FLAG IS SET STL 255
rel fan2 Zun - RYPD STk 254 o
LI (707 00406 RJY R PAUSE PAUSE FOR STORAGE RFELOCATION STL 247 \ |
D Q A LA LOM _pEDELAYZ2 T ODFLAY a DR AY. MICRO v‘rONn% STL |34 R
: : 570



R 1.1 STL--STARY SYSTEM EXECUTION 08/727/70 PAGE NO.
1546 n57h . NJN 9=] STL 260
naag 34878 aupL L.ONn N.PPHES) STL 261
0354 1672 ' ADN W RUPPCH ] ; STL 26?
f47 6317 can Nela READ _CONTROI WORD STU 263
3550 3013 LOD D+ T3¢CeRWPPCF STL 64
£3%Y 1723 S8 _a STL 745
AR fa13 VAL RWP 1D SENSE TRANSMISSION PEADY STt 264
0152 i643 P RoRYPX SENSE_END OF TRANSMISSINN STY. 267
2% 160> AN 2 STL 2A8
nzg ~1517 (PO} pRPP SE_NSE__SI}LL,&¢IT!NG FOR_CHAMMEL SIL ?aQ
£35 A566 NN RWPL SENSE WAITING FOR TRANSMISSION, ST 270
n2a7 2100_N4n2 LDe PUPSTAL 314, 211
6363 f20n 0657 LN R.STR - STORE CHANNEL NUMAER STL 271?
2142 2413 AQN N.T3¢CRWPPCE  RESET CONTROL FIAG = 2 STL 273
2364 r312 UJn RYPWF STL 274
. STL 275
AL 3617 R¥PIO LD D+ T3+CRUPPWC . S STL 276 ‘
nac gy 45000346 oWe 1Ny 1M I T WALT FOR_CHANNFEY ACTIVE STt 2717
£3T5 2400 RUPINT PSN TRANSMIT . STL 214
—— 237} 2403 R¥PIOA PSy STARTING_AY THIS _ADDRESS ST 219
rz2 3017 LoD DaT3+CaRUPPWC STL 2R0
s R sann 0371 RAM RWP J0OA RUMP_ TRANSFER ADDRESS’ STL 2R
0375 3713 ) SOn ¢ D.T3+C.RWPPCF RESEY CONTROL FLAG = 2 STL 282
e 0274 R 41 _RUPWF Lhn_: N.PPMESY ST PR3 .
™~ rav7 1402 ADN W.RWPPCW e ' STL 2686 :
11; pLh (213 cHn NeT3 RESTORE CONTROL WORD STL 289 i
! 0343 UJdn RYPL : ‘ STL 236
N - - . e R SIL 287 .
602 0016 AWPSTBL  VFD 12/D.T3+4C.RWPPCC12/RWPIOW)12/RWPIOT SiL 2RH ’
e r.',n_-'s l\‘:ét, .
raCh 0370 . i
609 rpoQ DATA 0 STL 289
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R.EREQS  {MOb3} - SOAdes
Calling Sequence: Store L{request} in D.TO {3{ ;3
Rd M R«EREQS

In order to place a reqguest in the request stack {for the
stack proce:ssor} this PP subroutine adds the control point
number to the requesta places a request in the message areaa
and issues an M.ICE function for SPM.




12 1,1 STL=--START SYSTEM EXECUTION 08727770 PAGF NO. 9
“ . ReFREQS.  ENTER REQUEST STACK SIL 291
& E STL ?292?
o CALLING SEQUENCE STL 203
3 STL 294
@ STORE L{REQUEST) IN DeTO . STL 295
@ Bym = R.FREQS : SIL 294
@ STL 207
L] ACTIONS STL 203
H STL 299
9 ADD COMTROL._POINI_NUMAER T0 REQUESY . 2TL 300
s PLACE REQUEST IN MESSAGE AREA . STL 301
s 1SSUE A ML ICE FUNCTION FOR SPM STL 3D
H . STL 303
. .
a4th X R.EREQS  ENM. X . STL 309 y
care 5015 100 n.1d - SIL 306 f
RS B! 5405 0425 STM: ENTRSTKW+) SAVE LOCATION OF REQUEST STL 307 Y
0412 ~3074 Lon D.CPAD SIL 308 S
nal4 100} . SHN 1. . . STL 3“9 . ‘. &
—_— 415 54100004 STM. 56W  STICPULCL.STCPLID.TO STL 310 .
0AlT 1462 LDy 2 STL 311 o
—1 0422 3410 ~s1n D.If STL N2 :
0421 1408 Lon P.ZERD STL 313 -
_ b tep? 6411 Ql’t ﬂ& ”1“‘?\“‘”—{ CRN N7} STL 314 -
0 0473 3875 Lon n.PPMES] , _ , B STL %
. = s'am__onnz_______,____mm&__.cm 4%90,70 : PLACE REQUFEST IN MESSAGE ARFA STL, 316
0474 "TESTZ ADM o (Ve RWPPCH=2) POINT 10 COMMUNICATIONS vWOHD oTL KR :
LT 6211 cwn D.1L CLEAR IT (FOR REANP/wRITES)Y STL A
z T , STL N9
"4 27 1403 LON XoSPM SeM_EXFCUTIVE CODE SIL 320
AR 3Tk ST - - DeTa STOKE CENTRAL EXECUTIVE CODRE STL 32)
3] 1404 LON M, 1cE ST 322
£432 9200 0516 RJM RJMTR ISSUE STACK REQUEST STL 323
244 UJK R.EREQSX EX]Y STL 24 .
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€y
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INTRODUCTION

In the SCOPE operating System. the System Disolay program {DSD}

and the Monitor orocgram {MTR} permanently reside in twsc of the
peripheral pirocessorsa 1 and 0 respectively. The remaining
processors form a pool of processors to which MTR may assign

tasks as reguired. These pcol processors have no fixed assign-
mentsi any processor may be assigned to the execution of any

system routines and it is possible that more than one processor

may be executing the same routine at the same tim=. All pro-
cessors contain a small resident program which handles the ccmmuni-
cations betwesen pool processor programs and the Monitor and initistes
the execution of these programs as directed by MTR. '

When SCOPE is deadstarted a series of deadstart PP programs are
loaded into the PP's The last deadstart orogram to be loaded is
named STL. It is loaded at lozation 100, in each of the pool PP’s.
The program STL contains PP Resdident. ?L starts executing at
lozation 1030 When it is done it jumps to the PP Res1dent Idle
loop~ R.IDLE %see below}s and the PP is ready to 1oad and run
programs as aircdted by MTR.

POOL PROCESSOR STRUCTURE

PP resident is contained in iocations 01035 - 0772,. UWher directed
to do so by MTR. the residernt lcads a program into its memory and
executes ity since that program remesins in that processor only for
the period of time required to perform jts functiona it is called

a transient program. Transient programs occupy locations 07738 -
1772B~ although the first instruction is at location 1000B.
Transient programs generally load overliays to perform specific
tasks. For examplea. CI0+ which 4s & transient programs calls
various overlays depending on the task {read- write. backspace}

and the equipment {disk- tape. etc-.} specified. Secondary over-
lays are loaded into memary beginning at location 1773Bs the first
instruction falling at location eB00,4. Overlays are generally
entered via a return jump. Transient orograms have names beginning
with a letter {CI0+ EXUY or the numeral 1 {iAJd- 1I€}: overlays

have names begannuﬂg with & numeral 2 through 1 {2BP. 4LB- ﬂbﬂa
‘etc.}.

Both transient and overlay prngrams. as well as the resident oro-
gram+ make extensive use of the low core lozations 01-73. Figure
£ details these direct czell assignments. '

PP _RESIDENT

The peripheral oroaczssor resident program has two main functions
to perform:

§-so



. All communication between MTR and the transient or overlay
proarams is handled by the resident.

o oy
e
:E; w7

DIRECT CELLS

POINTER TO INPUT REGISTER | 74a
POINTER TO MESSAGE BUFFER 754

%" POINTER TO CONTROL POINT AREA |7hg
x POINTER T0 P STATUS WORD 778
x FIELD ACCESS FLAG 100g
x _RESERVED FOR €DC | 101a
* RESERVED FOR (DL 1024

PP RESIDENT

A??Eg'
} 7?3 "

TRANSIENT PROGRAMS
17724
1773

SECONDARY OVERLAYS
1?7773

x Cells 74-2028 constitute the fiuve bytes
of the PPU's cnntral memory status worde.

Pool PP Layout

;55ﬂ¥7
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| SCRATCH
ARESR
J
DL ENT
D.FNTel
D, FMTe2
B.FNTe)
O FNTea WORDS 2 AND 3 OF FHT/FSY
O.FNT»S ’cutuv FOR CURRENT FILE
D,FNTS ;
D, FNTeY
D FNTes
0,FNT+9 J
o0,C8T 3
D, ESTe £SY ENTRY FOR OE¥IZE
b.ESY-2 ?BEING USED BT TkIS PPY
0.LSTe3
D.ESTe4 J
" o.01s SCVICE TvPl AWl ALLOCATION TreC om  T,JFL J08 O™ FL
—_;T.A
.8act lrcv ADDRCSS #LLATIVE 10
5,842 LOWER 18 B81ITS OF INPUT REGISTLM
0,643 |
D, 8asca j .
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_";:J’ﬂ COMPUTLD PRICARITY
D.9 1 JO8 TIME LimIl 108
Mo rsiae )
D.PPIRD l
D,PPIRE.2 }courcnts OF PPU INPUT RELZISTER “
0,PPIRS]
D,PPIRB4 J
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Cp, TR Taf COMSTAMT F100CH-
B CTef ComsSTAvY % ]
5. PPIR “orRLSs of INPUT REGISTER
= FRIAES) “O0CALSS OF Pru MESSAGE BUFFER
TP.CPAD atoRTss of CONIROL POINT
S.PPSIAS ACCACSS OF #PL STATUS WORD
WETTIRS RECRIGENT YKL VeAST SISNITISART DIsiT S7 el (Clue MumBlR IN Zalw CASE
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2. The r=sident- when directed by MTR. loads transient programs
and initiates the execution of these programs.

Communication betwaen MTR and the resident program is carried out
through the use of PP communication areas in central memory. one
for each processor. Each communication area consists of a one-word
Input Register. @ one-word Qutput Register. and a six-word Message
Buffer. Pool processors address these areas by means of pointers
in locationz D.PPIR. D.PPMES1 and D.PPSTAT.

MTR assigns a task to a pool processor by placing the request in

the processor’s Input Register. The name of the program package
which is to be loaded and executed appears in the high-order 18

bits of the Input Register. This name consists of three display
code characters. such as 1AJs CI0. etc. The number of the control
point to which this package is assigned appears in the low-order
four bits of byte 1 of the Input Register. Package parametersa

such as the address of arguments reguired by the package: appear

in the low-order 3L bits of the Input Register. The PP is given
control to execute the code just loaded. The request itself remains
in the Input Register until the task is completed. On completion.
of a task. the transient program requests MTR to release the processor:
MTR then clears the processor‘s Input Register. The Input Register
of a pool processor is thus clear only when the processor is idle.

A1l communication between the Monitor and the transient and overlay
programs is handled by the resident program. MTR performs a
variety of functions. each of which is identified by a function
code of one or two octal digits.

To transmit a monitor requesta the resident routine R.MTR places
the request in the PPs output register. R.MTR uses locations
D.T0-D.T4 in peripheral processor memory as temporary storage for
~the request to be written into the output register. Byte O of the
register contains the function code in the low-order bit positions.
Bytes 1-4 are used for the arguments. Thus. for a Request Channel
function {M.RCH=12}: the channel number is placed in bite L. For
some functions.: the arguments are placed in the message buifer and
only the function code appears in the output register. A peripheral
processor program may utilize the routine by placing the arguments
for the function in bytes D.T1 through D:.:T4. setting the A register
function number and executing a return jump to R.MTR. The resident
routine will enter the function number in location D.TO and write
the contents of locations D.TO-D.TY into the output register.

R.MTR will jump to R.WAIT.

If the system is using the XJ/MXN or MAN.: R.WAIT will decide whether
the monitor request is for CPMTR or MTR. If the request is for
CPMTR+ the PP qnput register address is written into word 47 of
CMR.T.PPID. CPMTR requests are the first ten functions {128} unless
the ILR 1is used in which case (PMTR executes the first ninme {113}
functions leaving M.RCH{12B} to be handled by MTR.

§-43
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If the roque ¥ it for NMTR. the input register address is written
into word 50 o7V CMR.T. DDIP- MTR executes all functions greater
128. The use of T.PPIP saves MTR having to search through all of

the output registers. MTR need only check one word in CMR to know
if & recuest s rending. PP resident will issue an MXN or MAN to
inituate CPMTR if needed. Otherwise the request will be picked up
by MTR in its loop. On an EXN systems only T.PPIP is used by PP
resident. Regardiess of mode of execution- the resident will wait
until the output register is cleared by MTR before proceeding.
Control will ke returned to the reguesting program upon MTR's
clearing the cutput register.

When 3 pool prccessor program completes executions it exits to
location R.IDLE~ which is the address of the resident idle loop.
The entry point to this idle loop is R.IDLE {1034}. UWhen referring
to a PP Resident routine. the name of its entry point is used as
“the name of the routine. Thus the name of the idle loop is R.IDLE.
.7 In this idle loop. the processor‘’s Input Register is scanned at
intervals until a request is found in the Input Register. A delay
. between successive scans avoids unnecessary memory and read pyramid
~conflicts. Normally the PP Input Register of an idle PP contains
zero. If the PP Input Register becomes non-zero. it means MTR
wants PP Resident to load a PP transient program into the PP. UWhen
a request is detected. the resident stores the routine name and the
control point. It then sends function R.TAFL. terminates access
to the control point field lengths to MTR and waits for MTR to
clear the Output Register before continuing. When the Output
Register is cleared R.IDLE calls the PP Resident subroutine R.OVL.
R.0VL will then search the library directory for the reguested
routines if found. the package is read from the resident library
into the processor’s memory beginning at location 7?3g {C.PPFUA-
L.PPHDR}. If the routine is not found in the directory. lLEJ enters
the message ®XXX NOT IN PPLIB® in the dayfile. and requests MTR
‘to abort the job which called the routine. The resident then
returns to its idle loop. If the program is located. it is loaded
by R.0OVL which then returns control to R.IDLE which executes the
instruction

LJM C.PPFUA

This transfers control to the first instruction of the transient
program. When a transient program terminatesa the 1instruction
it must execute is

LJM R.IDLE
At iocation 100B of PP resident is the field access flag. There
is evidently some need for a better description of the use of the
field access flag. The basic principles are: : '

1. The field access flag must always be set whenever any data is
read or written within a user field length.

R4



2. The execution of the R.MTR subroutine while the fﬁeli ERREE
© flag is set may cause R.PAUSE to be executed. IT an abet
address has becn <omputed and saveds it is invalidatced =
execution of R.MTR. because D.RA may change.

3. UWhen a PP program is looping waiting for any external evant o

occurs the loop must either be performed ghile the fjizﬁ ER
flag is not set or must include an execution of R.PAUSE.

Y. UWhen no field length access is required for a major process
{i.e. searching the FNT} it is best to clear the fieid acczan
flag while processing. This allows a storage move to be iad-
tiated without any delay. :

R.RAFL {synonymous to R.PAUSE} will set the field access flag. IF
& storage move is in progresss the field access flag is not set

until the storage move flag has been cleared. If the field access
flag is already set. R.RAFL checks the storage move flag and tempor--
‘arily clears the field access flag to allow the storage move.

- R.TAFL is used to terminate access to the field length. It uncon-
ditionally clears the field access flag.

RESIDENT ROUTINES

Several resident routines and words are used by transient and over-
lay programs. These routines are described below. The order of
the routines has been changed but essentially the function of each
routine remains the same with the exception of R.0VL+ R.RCH and
R-DCH. These three routines have heen conditionally modified to
accommodate the Distributive Data Path {DDP} and Interlock Register
{ILR} in CYBER 70 hardware. Should an installation not use these
two hardware features. PPRES is functicnally unchanged.

~In the diagram of PPRES the labels MAIN. SEG-1 and MAINZ refer oo

the segments described at the discussion of the DDP/ILR at the end
of this section. ,

§-vs
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PP RESIDENT ROUTINES w g
103
MAIN
T R.IDLE - PP RESIDENT IDLE LOOP
: , 125
R.OVLY ~_LOAD PRIMARY OVERLAY INTERNALLY 133
REQUEST ACCESS TO CONTROL
R.RAFL POINT FIELD LENGTH
- , , 172
TERMINATE ACCESS T0 CONTROL
R.TAFL POINT FIELD LENGTH 202
R.TFL COMPARE ACCUMULATOR TO FIELD LENGTH 21+
R.MTR ISSUE MONITOR FUNCTION
23D
R.WAIT ' WAIT FOR OUTPUT
REGISTER TO CLEAR
271
R.RCH RESERVE CHANNEL
322
R.DCH : : DROP CHANNEL
343
R.STB MASK BYTE INTO LISTED WORDS st
SEG-L :
T R.OVL LOAD PP OVERLAY .
Syp
R.READP TRANSMITS DATA FROM STACK PROCESSOR 5z
R.WRITEP TRANSMITS DATA TO STACK PROCESSOR SLb
R .RUP SUPPLIES DISK READ/WRITE LOGIC
b55
R.EREGS ENTER REQUEST STACK
204
R.DFM TRANSMIT DAYFILE MESSAGE .
MAINR , ‘ .
CONDITIONAL CODE
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. R.IDLE is the 1idie

Calling Sequznmz2: LU R.IDLE
locg in which PP resident continually scans
For somathing to do.

its input registe-

ST SETETIEAY

R

OVLJ %

SGAEEsd ) .

Calling Sequence: Store name of overlay in D.Tha D.T?.
Ldl R.OVLJ

The R.IDLE routine contains an additional entry point named R.CVLJ.
A PP program can load a transient program on tcp of itself without
changing the Input Register by storing the name of tha transient
program left-justified in D-Th and D.T7?- and then executing a long
jump to R.O0VLJ. The program will be lcaded at C.PPFWA - L.PPHDR

and control will be transferred to’ loczation C.PFFUA.

R.IDLE destroys direct cells 20g through 22g and some of the tempor-

aries. R.0VLJ and all other PP Resident routines destroy only

temporary cells {0 - l?a}.

Calling Sequence: RJM R.RAFL

The subroutine is called to request access to the control point
field length. A test is made on the storage move flag for the
control paoint. If sets a call is made to R.TAFL to clear the
field access flag in the PP status word. then pauses until the ,
storage move is cleared. UWhen it is cleared. set the field access

flag in the PP status word and reset' RA in D.RA, FL in D.FL.

l.. R.TAFL;

Calling Sequence: RJM R.TAFL

R.TAFL is called to terminate access to the control point field

length by clearing the field access flag in CM byte R.FAF.

Calling Sequence: Load relative address

RJM R.TFL

R-TFL is used to insure that a relative address is within the
field length. The 18-bit address is added to the control point
reference address {RA} and compared with the field length. If

the address is out of ranges R.TFL will exit with a negative A
registeri if the cddress is legal- the A register will contain the

-7
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absolute (M address {RA + relative address} upon exit. The control
point RA and FL are kept locally within PP resident at D.RA and
D.FL+ respectively. Since these locations are set by routine R.RA
‘the transient program and its overlays cannct call R.TFL until R.R®
has been called. Many PP programs do not call R.TFL but do their
own checking of addresses. :

FL-
AFL -

!.. R.HTR;

Calling Sequence: Store function parameters in D.T1 td D.TH
Load function code

RJM R.MTR

"The PP resident subroutine R.MTR is’'called by PP transient pro-
grams and overlays to transmit requests to MTR. The requesting PP
program sets direct cells D.T1 - D.TY with the values it wants to
be put into the four right-most bytes of the PP Output Register.
The requesting program then loads the MTR function code into the
A Register and executes a return jump to R.MTR. R.MTR stores the
function code value from the A Register into cell D.TO and then
writes D.T0 - D.TY to the Output Register. R.MTR then executes a
return jump to the R.WAIT subroutine. R.WAIT checks the leftmost
byte of the Output Register at a tixed interval. UWhen the byte
becomes zero {meaning that MTR has processed the request}« R.WAIT
returns to R.MTR which returns to the calling routine. )

In order to check byte zero of the PP Qutput Registers R.WAIT reads
the OQutput Register into direct cells D.TO - D.T4. When control

is returned to the PP routine which called R.MTR. these direct cells
are intact {i.e..: they contain the value of the Qutput Register read
by R.WAIT}. For certain MTR requestsa MTR will return parameters

to the requesting PP in bytes one through four of the PPs Output
Register. The requesting PP routine can pick up these parameters
from cells D.T1 through D.T!. , €

=

When a PP transient program has completed its functions it must

inform NTR. so that MTR can assign & new task to the PP. The

program tells MTR it has finished by issuing an M.DPP function.

MTR will zero the input register of the PP and record the fact

that the PP is available. The last few lines of code of cach PP
. .transient program therefore are: : ’

LDN M.DPP © DROP THE PP ASSIGNMENT
RIM  R.MTR |
LdM  R.IDLE . EXIT TO IDLE LOOP

Lo

Note that R.IDLE is not a subroutine and it is entered with a long
jump and not a return jump. Lo : , '
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Calling Sequencz: RJM R.WAIT

R.WAIT has been modified for the use of two monitors and the MXN.
R.WAIT is responsibie for determining whether a PP request is for
MTR or CPMTR. If the request is for CPMTR. the pPp input registar
address is written into T.PPID. T-MXNCTL is read up and executed.
This word contains the exchange package address to which the MXN
will be issued.

If the request is for MNTR. the input register address is written
to T.PPIP. 1In either case. R.WAIT will cause the PP to idle until
byte 0 of the output registers clear.

.. R.RCH%

3

Calling Sequence: Load channel number
RJNM R.RCH

The channel numbers contained in the A-register will be stored in
byte D.T1. monitor function M.RCH inserted in D.TO+ and D.TQ - D.Ty
written to the output register for that PP. Channels will be
assigned by MTR on the Tfollowing priority basis: .

If alternate channels are specified MTR will stop looking for altei-~
nate channels upon sensing b bits of z=rs. Thus. if one alternate
channel is desired. the programmer must clear D.T2 before entering
R.RCH so the search will be terminated at that point. The pra-edure
for requesting charnel 12 with alternate channel 13 would be:

LDN N .
STD" 'D.T2
LDC 13123
RJM R.RCH

Monitor will stop looking for alternate channels after four channels
have been investigated or L bits of zero are detected.

W.2n R.-RCH is usai+ D.TY is cutomztiisily set ncnzeroy in this czsa.
thiz funsti.n is not zonsidarad ompicte {i.e + outsut racistzr is not
cleared} until a channel can be assigned When complietes oyte 0 of
the output register is cleared.
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Calling Sequence: LOAD channel number
RJM R.DCH

Since more than one PP can request the same channel at the same time-
it is necessary to use a MNTR request to reserve a channel.

The only PP which can release a channel. however. is the PP which
reserved it and there 1is no need for an interlock. To release a
channel reservations a PP program loads the number of the channel
into the A-Register and executes a return jump to the PP Resident
subroutine R.DCH. If the channel is assigned to the PP.: R.DCH will
modify the Channel Status Teble entry for the channel to indicate
that the channel is free. If a PP calls R.DCH to ~elease a channel
it has not reserved- R.DCH will issue an M.KILL.

vaigr(r';«.a”'!‘l'Ing Sequence: Load L{List}
RJM R.STB | .
where list has the form “
L {byte?}
L {word 13}

L {word 27}

L {word n¥
zero

An entry point to R.STB called R.STBMSK is the address of the mask
Yanded” with each word in the list before the word is exclusive

. ored” with the byte. This mask is initially ?700B and this value
should be restored by any routine which substitutes an alternate
mask. R.STB is used primarily to substitute channel numbers in
driver overlays.

A1l the PP hardware instructions used for I1/0 contain a field which
specifies the number of the channel over which the I/0 is to take
place. For example the instruction

IAN BUFF.5S

e
t
0N
&}



would be used to read dat2 from hardware channal five into the PB5
starting at locaticn BUFF. :

WUhen a programmer 1is coding a PP prugyrams: he normally does not

know what channel will be ussd for the 1I/0. The channel number is
normally obtained by the PP program from an entry in the EST table.
For this reason the abgve I/0 instruction would be written as
follows:

IAM BUFF mem

The double asterisks indicate that the value will be filled in
by the program itself when it is executed. COMPASS assembles double
asterisks as a zero. .

Since the channel number goes. into the first {or only} byte of an
instruction along with the 0P code+ the first byte of the instruc-
tion would contain 7100, {the 0P code for an IAM is ?1&}. The
second byte cf the instﬁuction would contain the value“of BUFF.
When the PP program is called- and determines the channel number.
it must modify all the I/0 instructions in itself so that the first
byte of each instruction contains the 0P code followed by the cor-
rect channel number. Normally there would be a 1list somewhere in
the program giving the addresses of all instuctions to be modified
in this way. . : '

The PP resident subroutine R.STB can be called to insert a channel
number intoc cne or more instructions. whether or not the fields to
be altered previously contain zero. Before return-jumping to R.STB.
the program loads the address of a list in the A-register. The
first byte in this list contains the address of some other PP cell
~that contains the new channel number. The second and following
bytes of the list contain the addresses of the instruction words

in which the new channel number is to be inserted. The first zero
byte in the list terminates it.

Although R.STB is most often called to insert channel numbers into
170 instructions. it can also be called to perform general masking
operations.. '

t';. R.ovL!;

Calling Sequence: Store name of overlay in D.Tha D.T? .
Load A register Load Address
RdJM R.OVL )

This routine has been changed for SCOPE 3.4. It now performs a
binary search upon the PP Program Name Table {PPNT}- looking for
the name of the overlay. If the name is found. the overlay is
loaded from (M. disks or ECS. If it is not found. an OVL error
flag is set and the control point is aborted. Then an exit

is made to R.IDLE. '
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Calls - R.RE£4DP {Disk resident overlay?}
R.MTR {BP Call Error}

e

[.. R.READP {R.URITEP} |
Calling Sequence: Load L {request?
RJM R.READP {R.URITEP}

When a PP program wishes to issue a stack request for a transfer

of data to or from its cwn memory. the PP program formats the

stack request- loads the address of the request into the A=Register
and calls the PP Resident subroutine R.READP/R.URITEP. There are
two entry points to this subroutine. If the stack request is to
read data the entry point R.READP 1is used. R.WRITEP is used when
writing data. . ,

R.READP {R.WRITEP} computes the PP word count from the first and
last word addresses given in the already formatted request and adds
the computed word counts the address of the PP message buffer. and
the control point number to the request. The request is entered

in the stack and data is transmitted via channel directly to {from?}
PP memory. Upon exit from R.READP {R.WRITEP}: the following irnfor-
mation will be set: .

number of PP words transmitted

LWA+1 of data transmitted

upper six bits of status in bits 0-5

lower twelve bits of status

{D.T3 #« C.RUPPWTZ}
{S.T3 + C.RUWPPLUY
{D.T3 C.RWUPPSTZ
{D.T4 + C.RWPPST} -

+

[{S | I L 1

The 18-~bit status has the same format and meaning for PP I1/0 as
the status in bits 0-17 of the first FET word for central memory
1/0. )

R.READP/R.WRITEP will call R.EREAS to issue the stack request. It
then helps control the transfer of data by communicating with stack

processor.
T R.RuUPS
;M
Calling Sequence: Load IAM/0AM function
718 = IANM
73B = 0ANM
RdJN R.RUWP

This routine performs a number of functions in handling the reads

and writes on disk: R.RWP will set the functions for the IAM or

0AM: sets the FWA for transmissioni stores the PP message area

address in the stack request and then issues the stack request.

If the field access flag was set. R.RUP will pause for storage

relocation and then perform the disk I/0. Transmission is governed
- by control word W.RWUPPCW of the PP message area.
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Request is in stack

Sense waiting for channel
Sense waiting for transmission
Sense transmission ready
Sense end of transmission

£ W~
it auun

Calls = R.EREQS
R.PAUSE
R.STB

.. R.ERE@S]

Calling Sequence: Store L{request} in D.TO
RJM  R.EREQS

In order to place a request in the reguest stack {far the stack
processor} this PP subroutine adds the control point number to the
request. places a request in the message areaa and issues an M.ICE
function for SPM. : :

E-- RODF” "i
4

Calling Sequence: LOAD L{messagel}+flag bits

RJM R.DFM

R.DFM will cause a message to be written from PP memory to the
dayfile and/or the console. The flag bits are contained in the
high~order b-bits of the A-register upon entry to R.DFM and are
used to determine the destinations of the message. Possible values
of the flag bits are! described belows one or more Dits may be on.
All are optional. .

Bit 0 = Do not send to B display.

Bit 1 = Do not send to control point dayfile.

Bit 2 = Do not send to system dayfile {no A display}.

Bit 3 = Flag as an accounting message {a % will be placed in
the 20th character of messages that are sent to system
dayfilel}.

Bit 4 = Send to hardware error file.

Bit 5 = Do not insert job name in system dayfile. i

.. READECS ¢

This is an extension to R.0VL which is entered when a load from
ECS is needed.
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PERIPHERAL PROCESSCR RESIDENT UWITH LDP AND ILR Ry

INTRODUCTION

This is a discussicn of PP resident for those who will Se using the
two new features of C(YBER ?C hardware. namely the Distri-utive Data
Path {DDP} and the Interlock Register {ILR}. C(omplete dascriptions
of the hardware are found in the section called CYBER 7C.Hardware
Features. Likewise. most PP resident functicns will remain the
same and they are described earlier in this section on PP resident.
The concern herc is with the segmenting of PP resident and how it
accomodates the DDP and ILR. :

CYBER SYMBOLS

There are several parameters and symbols which are relevant to the
discussion of the DDP and ILR. They are described here with their
default values indicated.

IP.DPLIB = 0 If non-zeros this parameter indicates that the
DDP is to be used for PP overlay loading from
ECS. Certain codes such as SEG-2 and the PP
resident segment loader in MAIN. is conditionally
assembled with IP.DPLIB # O.

IP.ELIB = O Used with IP.DPLIB in the following manner:

IP.ELIB = D3 no -overlay loading from ECS

IP.ELIB # 0~ IP.DPLIB = 0% perform overlay
loading from ECS via (M buffer-
ICEBOX.

IP.ELIB # 0~ IP.DPLIB # 03 perform overlay

. loading from ECS via DDP. if pre-

sent. Otherwise use ICEBOX. STL
makes this decision at initializa=
tion time by searching the EST.
Certain code in MAIN is conditinn-
ally assembled depending upon
IP.ELIB # 0.

0 Indicates the presence of ILR. If no ILR
exists everything is assembled with IP.ILR = 0.
If ILR dis present. all PP code is assembled
with IP.ILR # 0 but (MR is set zero or non-
zeros to indicate whether or not the ILR 1is
to be used. UWord ?7 of CMR {P.ILR/P.PPOVL}
has byte 2 set to the value of IP.ILR. At
initialization this byte.is checked for the
presence of the ILR. There is also a check
mide for . shysical channel 15 If none exists
PP resicant witl clear +his oyte.

IP.ILR

CH.ILR = 15B The ILR hangs on its own channel 158. This
: channel is always active and if no ILR existsa
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channel 158 is not used. The symbol CH.ILR
should be used to refer to this pseudo channel.

C.ILR = 2 The number of the byte in P.ILR {772} which
: contains the value of IP.ILR. This byte serves
as the ILR on/off flag.

C.PPOVL = 3 Number of the byte in P.PPOVL {77} which con-
tains the pointer to the (M buffer used to
hold SEG~1 and SEG-2 of PPRES.

P.ILR = ?7B u?rd 7?7 of CMR which contains the ILR on/off
F ag -

P.PPOVL = 78 Word ?7 of (MR containing pointer to PPRES
, ~overlay buffer and address of the beginning
FNT entry for the ECS library.

S.CHAN = 12D The ILR has one bit for each channel and pseudo
channel in the system. mapped from left to
right. These channel numbers begin with channel
zerc at bit 12 {actual bit 13*. Channel numbers
are calculated by biasing the number by S.CHAN.

POINTER WORD - P.PPOVL/P.ILR
29 47 g 23 1 g

C.IL$ C-PPOVL
IP.ILR | T.PPOVL/LOB

T.ELIBD 7?7

C-ILR/IP.ILR. - Contains value of ' IP.ILR: Read up by-PP’s to
- verify ILR exists.

C.PPOVL/T.PPOVL - Table 1in CM holding PPRES overlays. SEG-1 and

SEG-2.
T.ELIBD - Beginning FNT entry for ECS library.
EST Entry for DDP ’ .
59 4? | 35 23 11 0
- ] onpe £a.
CH2 CHL CHY  (CH3 DP NO i
o ! s 1

. “
ON/OFF BIT
°DP? is the hardware mnemonic for the DDP. '
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SEGNINTATION OF PP RESIDENT

In order to support the DDP and ILR. considerable code had to be
added to PP rzsident. Not desiring to expand the size of the. resi-
dent area- it was decided that the most practical solution was to
segmnent PPRES. This segmentation is transparent to the USER anda
in facts will occur only if IP.DPPLIP is defined as non-zero.

The structure is as follows:

MAIN
103 ‘ R-IDLE
125 R.OVLJ
133 R.RAFL
172 R.TAFL
202 R.TFL
217 R-MTR
230 R WAIT
2?1 R.RCH
322 R.DCH
34p R.STB

This segment permaneht]y resides in PPRES beginning at location
103B. It is not overlayed:

SEG-1 SEG-2
3k2 R.OVL 3kbY DDP overlay loading
5yg R.READP 724
551 R.WRITEP
5Lk R.RUP
LS55 R-EREQS
704 R.DFM

«SEG-2 1is assembled only if IP.DPLIB # O.

+R-0VL’s entry point is part of MAIN. The real origin of SEG-1 is
3k4. This allows SEG~1 to be overlayed by SEG-2 and when SEG-2 has
finished executing. return jump to R.OVL. SEG-2 is automatically
overlayed by SEG-1 again- when execution is finished.

- MAIN2 {conditionally assembled}
{IP.ELIB # O} {IP.DPLIB # 0}
737 load from ECS 37 . PP res isegment loader
via CP.ECOVL ‘
7bb
-This second section of MAIN is determined at.deadstart time

depending upon the setting of the IPARAMS. Once the decision is
made. MAIN remains constant throughout the running of the system.. .
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.«At deadstart+ a check is made for
the presence of the DDP.
MAIN
..If the DDP is to be useds SEG-1
and SEG-2 are written to CM.
SEG-1
MAIN _
* SEG-1=57B CM we
,f
T.PPOVL
SEG-2 SEG-2=55B CM wds
MAIN
; --MAIN following SEG-1 is overlayed
B STL by the MAIN following SEG-2 if DDP
CINITIALIZATION is to be used.

PP Resident--Segmented
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PPRES - FUNCTIONING WITH THE DDP

If IP.DPLIB 4is set non-zero and the PP routines have been assembled
with the IDP/ILR code~ the procedure is as follows:

PP overlay loading from ECS-- .

PPRES now contains MAIN-SEG-1-MAINZ.
. A request for a PP overlay is made.
R.0VL searches the PPNT for the program name.
When the program is founda a check for residency is made.

if £C€S residents @ jump is made to the portion of MAINZ. which

contains the PPRES segment loader and load SEG-2 over SEG-1-

. SECE-2 check to see if the DDP is operational.

. If DPP availatble~ the overlay is loaded through the DDP and
then SEG-1 is reloaded.

+ A jump 1is made to the entry point of R.QVL.

. If the DDP is not available. a jump 1is made to BACKUP where
the residency of this overlay is changed from ECS to disk
in the PP Program Name Table {PPNT}.

.« Then SEG-1 is reloaded. a jump is made to the entry point
of R.0VL and the overlay loading process 1is begun again- this
time from disk. 4

It should be noted here that the above procedure for backup is used
in any case of DDF unavailability. i.e. the DDP 1is turned off3i the
hardware is dead: etc. It is also used in case of ECS parity error
in which case the status word is read to check for parity or abort
status. After the flaw table has been updated and an entry made

in the C.E. Error Filé. the system will go to disk back up.

PPRES - Functioning with the ILR

The ILR is used by PPRES for channel reservations. There are
several functions available in the ILR but the most commonly used
functions are Test and Sets Test and (lear.: and Clear.

R.RCH

If the ILR is presenta R.RCH in PPRES will simply perform a Test
and Set on the ILR bit corresponding to the channel to be reserved.
'In a channel requesta. PPRES will only test one time. If the R.RCH
is unsuccessful {the channel bit is already set}. the reguest must
then wait and be processed by MTR in its loop. If. howevera. R.RCH
was successfuls the bit is set meaning the channel is now reserved.
Then the Channel Status Table {(ST} is updated to reflect the
reservation.

Sinces normallys channel reservation is performed by C(PMTR. in the
case of the ILR the number of (PMTR functions is dropped to elevens
‘eliminating M.RCH with code 12.



Sesz

3

Dropping the channel is simply a matter of clearing the channel
bit in the ILR. It is not necessary to update the CST. since
channel reservation does not depend upon this information.

.« R.DCH
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SECTION NINE - MONITOR FUNCTIONS
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PSI SCOPE 3.3 Handbcok

M ":, :u': .‘, - ‘ } y )
} R.MTR é {515% I A A . . '?L:'v
Calling Sequence: Store function parameters in D.Tl to D.TY -

Load function code
RIN  R.MTR

The PP Resident subroutine R.MTR is called by PP transient
programs and overlays to transmit requests to MTR. The reguest-
ing PP program sets direct cells D.Tl - D.T4 with the values
it wants to be piut into the four right-most bytes of the PP
Output Register. The requesting program then loads the MTR
function code into the A Register and executes a return jump
to R.MTR. R.MTR stores the function code value from the A
Register into cell D.TO and then writes D.TO = D.TH to the
Output Register. R.MTR then executes a return jump to the
R«WAIT subroutine. R.WAIT checks the leftmost byte of the
Qutput Register ¢t a fixed interval. UWhen the byte becaomes
zero {meaning theét MTR has processed the ' requestl}s R UAIT

- returns to R.MTR which returns to the calling routine.

In order to check byte zero of the PP Qutput Registera R.UWAIT
_reads the Qutput Register into direct cells D.TO = D.TH. UWhen
control is returred to the PP routine which called R.MTR«
these direct cells are intact {i.e.. they contain the value

of the Output Register read by R.WAIT}. For certain MTR re-
questss MTR will return parameters to the requesting PP in
bytes one through four of the PPs Qutput Register. The re-
questing PP rout:ne can pick up these parameters from cells
DeT1l through D.TY. . X .

~Bhen a PP transient program has completed its functiona it
must inform MTRs so that MTR can assign a new task to the PP.
The program tell* MTR it has finished by issuing an M.DPP
function. MNTR will zero the input register of the PP and
record the fact *“hat the PP is available. The last few lines
of code of each PP transient program therefore ere:

LDN M.DPP DROP THE PP ASSIGNMENT
R4 R.MTR |
LJM R.IDLE EXIT TO0 IDLE LOOP

Note that R.IDLE is not a subroutine and it 1s entered with a
long jump and no: a return jump.

R.UAIT /| {52k} e .Jf' LA
w: —
Calling Sequence: RJM RUAIT ' N

ReWAIT will causa the PP to idle until byte 0 of the output
register is clear.
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SLocugeetilu Lre wdce Ly placing the function code of that

Aisa R
AR TR R byie zoro of the PPU outlput reagister. Parameters
for Tho vamidus requests are fuoplx'f to PPN via bytes 1 - ¥
of tie cutput rﬁu;s:er and/or the PPU nessage buffere Upon

‘b,:,syl“' of tre reguests BTR replies by sectting byte 0O of the
ouULpUL L islir o roro and gives the response back to the re-
questing P it the remaining bytes of the output register or the
n\___,_,u\; tuffer. .

o
s

I{ MTR daotects that the fo" rat of the reoguest is bads it sets
the high order t of byte U of the spgropriate PPU output reg-
ister. This hangs the dew since PPN will ignore any request
with this bit set. An appropriate message: 'PFn NAMcp BAD

MTR REQULST' is incerted in NTR's message buffers and will be
displayed at the bottom of the B display in flashing characters.

A completé descriptien of the contents of the output register
and function paremeters for each of the above requests follows.
Thosebits or bytes irrelevant to the function are denoted by

x's.
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M ONVYOR FUNCTIONS - -

cDO&;
The table below lists all current MTR function codes and cor-
responding SCPTEXT mnemonicse
MONTTOR FUNCTIONS
Dl M.DFM Process Dayfile Message
ae MeRCH Reguest Channel
o3 +M.OVLERR Issue OVL Error Message
Ou4 M.PPTINE Assign PPU Time
gs M.STEP Monitor Step Control
Ob +« NM.ICE Initiate Central Executiaon
o7 M.RBTSTO Request RBT Storage
10 M.RSTOR Request Storage
11 M.AVTAPE Update Available Tapes Count
e M.DPP Drop PPU
13 M«ABORT Abort Control Point
Iy M.NTINME Enter New Time Limit
15 MN.RCP Request Central Processor
1b M.DCP Drop Central Program
17 Reserved for (DC
c0 M.RPP Request PPU
2l MH.RCLCP Recall Central Program .
cc M.REQP Regquest Equipment
e3 M.DEAP Drop Equipment
24 M.RPRI " Request Priority Change
23 H.REM Assign Error Exit Mode
chb n.SegaQ Assign Job Sequence Number .
27 MN.RACT Requeszt Control Point Activity
30 N.SEF Set Error Flag
31 n.1sp Initiate Stack Processor
32 Reserved for (DC
33 Reserved for (DC
3y M.SPRCL Stack Processor Recall
3S H.CCPA Change Control Point Assignment
3k n.CPUST Change C(PU Status
37 n.RPJ Request Peripheral Job .
Yyo-y? Reserved for Installations )
50-77 Reserved for (DC
v-7
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n CCPA = Change Control Point Assignnent
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The requestxng PPU is released from its current control point
assignment in the same manner as if it had issued an M.DPP
functxona but its input register is not cleared. The PPU

is then assigned to control point N with the new control
point number inserted in its input register.

homasl], Yo oo “MEXT" Wupm (e 0220 srato

MCCPR toasiim himaat] Back o CP O

[SLIRSAC VLR, IS R E RS )]

AT VIV ARG at

1

[ea BN ea N e B o N0 J e B o ]

O LT U

(VAN VARSL]

N NS W
.

B}

v ND e O L T~



R e T

[PU S C i N

SR ea et

M.RSTOR =~ Request Storage

{0010+CCCCXXXXA00TT 4 %xxxx}

TT = 00 CM request only
0) ECS request only
02 (M and ECS request

Assign CCCC hundred octal words of central memory and/or
XXXX thousand octal words of extended core storage to the

control point of the requesting PPU.
this request by setting CCCC and/or XXXX to the values ac-

'
AR N LR !

'

Monitor replies to

tually assigned to the control point and by setting byte O

to zero.

values requested to determine whether these requests have

been honored or not.

A request for more storage is re-

jected if not enough storage is available or if a storage

move 1s already in progress.
is always honored immediately.
a part of the requests without honoring the other.

D
S

A

request for less storage
If TT = 02+ HTR can honor

Q‘,’\Mﬁ:?.o‘: IRA ez M. RSTER Yo WW%Q, Q)&’Vw W&OQ)

These values should be compared with the original

}
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