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CONTROLER
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(2)

Emulate
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(i)
YFPascal oy rvEfT aex

(ii

POPI1 /45 || CP-language
emulator machine
emulator
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efc.

<--High level lanquage
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Sequential Pascal
<—-Intermediate language
( Concurrent Puscol)
Machine
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KERNEL
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CONCURRENT ALL PROCESSES
PASCAL PROG.
INTERMEDIATE
LANGUAGE
COMMON
DATA
HEAP HEAP
- PROCESS1 PROCESSh .
. PRIVATE --- PRIVATE :
: SEGMENT SEGMENT
STACK | =—! L | sTACK

HFPascalwrreydlhye
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procedure eniry send (message: page);
begin
if not empty then delay (sender);
contents : = message;
empty:=false;
continue (receiver); COMPILE

ENTERMONITOR (STACKLENGTH,
PALAMLENGTH , LINENUMBER , VARLENGTH)

PUSHGLOBAL (EMPTY)

NOT

FALSEJUMP (A)

GLOBALADDR (SENDER)

TO X

end; DELAY
A: GLOBALADDR (CONTENTS)
PUSHLOCAL (MESSAGE) —= TO Y
CONTINUE
CONCURRENT PASCAL EXCITMONITOR
SOURCE PROGRAM. CONCURRENT PASCAL MACHINE CODE
{(Intermediate Language)
(a) (REGEZODSOER
X—-—NOT: NEG (S) 1: MOV P, IFRO
INC (S) READ (INST) INSTRUCTION FETCH
MOVa@(Q)+,P \ |  _____ ROUTINE
Y =—-—PUSULOCAL :MOV B, W D: MOV IR,GPRO
ADD (Q)+,W e
MOV (W), —(S) JUMP NEG DECODE ROUTINE
move () +,P  \( = ..
NEG: ____.
JUMP 1 } NEG ROUTINE
MICRO PROGRAM

POPII  INSTRUCTION

(b)
X-- —NOT: NOT (S)
MOV@(Q)+,P
Y —-—PUSHLOCAL : PUSHL

PUSHL :

PDP11/45Dx3aLrv—Vvav

: _____ (SAME AS UPPER CASE)
MOV B,W
MOV Q,1FRO
i PUSHL ROUTINE
JUMPI

CP-LANGUAGE
(¢) CcPLICLB T

MOV S, IFRO
READ

X--=NOT:

Y-- —PUSHLOCAL: MOV B, IFRO

MICRO PROGRAM
(d) EHEXRT

4

MICRO PROGRAM

4, 3 AFPascal ussanEFuex
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VAR T FANRE ST VWA RHPDPL/40L v 242132 TPULCERIEI) ¥TLHN
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BAEBAETH 5,
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EEOMRBICHRT 2 DTHADN, PDP11,/45cHRBEEHTHA, THITH
—Z Al VA TYUADEARICZPDP11,/4 50k 5 RHREOESCREBBHER N & &,
BoOEIMBEMSEBERRNL 2o TH b, B—0OmFERNIPULCETC=taL—F
ULEWE S ICERELE, 8208 (No., 11~13) WEHKcELNBELF|Pascal
TV UmEE T T ATz FAELIZE DT, E—DECHERB L XAVEL Y4 IrT R
75 ADRES B CRATAENTH B, K4, 2IXSOLOTHELPNALIIPasca
L2y oS OFNERBEETLN ] 0 S OEEOBIIINT 0BICET S, ZO/FER
BFEAEE TSI I EDLER VDN, 11 TE NS 1 0EORTES V& T YA
BTl fFbnsr—FrE77— 2o z7{lizo No, 120 H—% LTI {ELNS

/FHTEHEL—F v E%2 77— 2 27U, No . 1 3TRHNISEEM T TH 5,

4, 2., 2., 4 HEEEE
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4.1 CPL oS EXN
BIT NUMBER _ COMMENTS

No.| 0123456789ABCDEF

0| 000SCSs...D...OP1 S*op D—D

1/ 000DCsS. .. D...OQOP1 S op D¥——D*

2| 0100% DCD...Opl CONST op D*——D*

3| 01013ADDRESS OP1 CONST op (ADDR)——(ADDR)

4/ 0110D... ADDRESS LAOD

5, 0111S... ADDRESS. STORE

6/ 1000 CONTD...OP2 SHIFT

7] 1001 CONT. ~ OP1 STACK OPERATION

8/ 101 0ADDRESS. .. .. JUMP

9| 10110FFSET COND. CONDITIONAL JUMP/JUMP SUBR.
10/ 1100MISCELLANE. . )

11| 1101 INTERPRETER FOR FREQUENTRY USED CPM INST.
12! 1110 KERNEL QUEUE MANIPULATION ETC.
13/ 1111 FLOATING FLOATING INSTRUCTION
S. : Source register
D. : Destination register

*: operand mode
S C : Source
_I_)_—z: Destination } operand mode

0:Rn 1: (Rn)
OP1:OPERATION 1

2: (Rn)+

3:

X (Rn).

ADD, SUB, ADC, INC, DEC, OR, AND, XOR.

CONT.: Detail control
COND.: Condition

INTERPRETER: LOCALA, GLOBAL, PUSHLO, FIELD, PUSHCO, CALL, COPYWO,

FALSEJUMP, EXCIT, STACKLIM,

£ . Whether the result is store or not

etc.

F* 4, 2 AFPasceal v oaSoiBNEaEsE

PUSH LOCAL 13.9
GLOBAL 12.5
PUSH CONSTANT 8.4
FIELD 7.6
CALL 6.5
COPY WORD 6.0
PUSH GLOBAL 5.9
LOCAL 3.8
FALSE JUMP 3.0
ENTER PROCEDURE 2.2
PUSH LABEL 2.2
OTHERS 28.0




£ 4.3 Tussatsx

(i) Kernel and Interpreter size (16 bits/word)

PDP 11/45 CP-Language
Kernel 1180 1081
Interpreter 1084 850
(ii) Emulator size (32 bits/word)
PDP 11/45-++-c-ceee-t 1456 words
CP-Language:----++-- 981 words

X 4.4 LHPascal ovr@adnETZT v T

CPM

Instruction

GLOBAL, LOCAL
FIELD

PUSH CONST.
COPY WORD

PUSH.GLOBAL
PUSH LOCAL

CALL

FALSE JUMP
(True Case)

PDP 11 Emulator | CP-Language Direct Exec.
#Steps [IMMACH u Steps | MMAC| z# Steps [ MMAC
321 10 71 5 62 4
218 7 80 6 71 5
223 7 69 5 60 4
245 8 79 5 70 4
402 10 75 S 64 4
482 10 71 4 62 3
439 13 68 4 59 3

PDP 11
Steps |MMAC
3 9
2 7
2 6
2 7
4 9
5 9
5 10

* MMAC: Main

Memory Access Count.

R 4.5 EESuyS5s0EGRHE

Program Name l PDP 11 Emulator CP-Language
1. HANOI 82 ms 36 ms
2. PERMUTATION 38 ms 21 ms
3. A Concurrent Pascal Program 24.51s 16.04 s
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MEMORY MODULE

1 MEMORY MODULE 2

KERNEL

INTERPRETER

CONCURRENT
PASCAL MACHINE
CODE

COMMON_ DATA

PROCESS 1
PRIVATE DATA

.
PROCESS 2
, PRIVATE DATA

PROCESS 1
SEGMENT

DESCRIPTOR

M

e

PROCESS 2
SEGMENT
DESCRIPTOR

PROCESSOR MODULE 1

B 4. 4

ACEv 25 2 TODTrY 5 ARE

N/

Ul
{

PROCESSOR MODULE 2
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COWRITET, Afieva—n1DTes t&Se tdFrU2vbEN, 77 w2555
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(i) Process Queue (PQ)

(ii) Message Queue (MQ)

Shared -

Resource

(iii) Test&Set Queue (TQ)

GQ

(iv) Global Queue (GQ)
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Shared

resource
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® 5.1 b TFIR e

Queue Data Data
Operation | Type .. Name .| . to PCB .. ... . from PCB
PQ PN,ON | PN*,PC(,M)
Enter GO ON PN*,BC (,M)
PO PN,ON | PN,PC(,M)
Put Peady Queue PN,PC(,M) |
‘ GQ ON PN,PC (,M)orM
MQ PN,ON | M §
PO PN* ,ON PN,PC(,M) orE
Get MQ PN*,0ON M or E
GQ ON PN,PC (,M)or
M or E
Test$Set TQ ON PN* ,PC(,M) Set or PReset
Feset TQ ON ,
Halt ON1l...QNm PN* ,PC

PN . PC : Process name &Value of program counter
PN* : Name of process which issues this instruction
ON  : Queue name, M: Message, E: Empty, () :If necessary

Ready
Put Put MQ
(to ready queue) Enter PQ
IEnter PQ
Enter GQ ,  Halt
Test & set

Run

K 5. 3 7utzxDRIERE

~1z
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