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(b) Concurrent Pascal Machine store allocation.
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Fig. 2 Concurrent Pascal Machine.
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ENTERMONITOR(STACKLENGTH,
PALAMLENGTH, LINENUMBER  VARLENGTH)
'iUSHGLOBAL (EMPTY) T0

procedure entry send (message: page)s

in
i% not empty then delay (sender);
contents: = messagei

0T
empty: =false’ COMPILE > FALSEJUMP (A)
continue (receiver)s GLOSALADDR {SENDER)
end DELAY

A: GLOSALADOR(CONTENTS)
PUSHLOCAL (MESSAGE) — TO Y

CONTINUE
EXCITMONITIR
CPM Inst. LINTERMECIATE LANGUAGE)

-
CONCURRENT PASCAL
SOURCE PROGRAM

fa) Ccmpiler generates V-code from source program.
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(b) PDFIl emulation.
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C-LANGUAGE {CRO PROGRAM

(c) C-language.
X---NOT: MOV S,1FRO
READ

Y---PUSHLCCAL:MOV B, IFRO

MiCRJ PROGRAM
(d) Direct execution.

B3 CP 7 us/7,0ET72tR
Fig. 3 Concurrent Pascal program execution process.
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® 1 C-Language 04 %%
Table 1 C-Language instruction FORMAT.

NOlo123456788 a8 cDEF COMMENTS

0 1000SCS.............D.......OP1 | S* op D —s D
1{000DCS......... D.......OP1 | S op D* —» Ds

2101004 DCD......... OP1 | CONST op D* —» D+

310101 $ ADDRESS weseieee...OP1 | CONST op (ADDR) — (ADDR)
4]0110D.............. ADDRESS. LAOD
5|0111S.........ADDRESS. STORE

6 (1000 CONTD............ OP2 | SHIFT

711001 CONT. OP1 | STACK OPERATION

8 11010 ADDRESS......... JUMP

9 {1011 OFFSET COND. CONDITIONAL JUMP/JUMP SUBR.
10 | 1100 MISCELLANE.
11 | 1101 INTERPRETER FOR FREQUENTRY USED CPM INST.
12 | 111 0 KERNEL QUEUE MANIPULATION ETC.
13 {1111 FLOATING FLOATING INSTRUCTION
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KptcboThr s BERbCE, BHd
% PDP 11/45 THEL O » 7
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: Source register
.: Destination register

O w

*: operand mode
SC: Source
DC: Destination
0: Rn 1: (Rn)
1: OPERATION 1
ADD, SUB, ADC, INC, DEC. OR, AND, XOR.
CONT.: Detail control
COND.: Condition

operand mode

2: (Re)+ 3. X(Rn).

INTERPRETER: LOCALA, GLOBAL, PUSHLO, FIELD, PUSHCO, CALL,
COPYWO, FALSEJUMP, EXCIT, STACKLIM, etc.

#: Whether the result is store or not

;2 CP wvvnd ot ERBE
Table 2 Percent destribution of concurrent
pascal machine instruction.

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

®3 Sos5A44 X
Table 3 Program size.

PDP 11 Emulator| C-Language

/4 program (32 bits/word) 1456 981
Kernel 2 (16 bits/word) 1180 1081
Interpreter (16 bits/word) 1084 850
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;4 CP =y VHHRBART v TH
Table 4 Concurrent pascal machine instruction execution steps.
CPM PDP 11 Emulator C-Language Direct Exec. PDP 11
Instruction 4 Steps MMAC* 4 Steps MMAC 4t Steps \ MMAC Steps MMAC

GLOBAL B
LOCAL 321 10 71 5 62 4 3 9
FIELD 218 7 80 6 7 5 2 7
PUSH CONST. 223 7 69 5 60 4 2 6
COPY WORD 245 8 79 5 70 4 2 i 7
“"PUSH GLOBAL {
PUSH LOCAL 402 10 75 5 64 4 4 9
CALL 482 10 ] 71 4 62 3 5 9
“FALSE JUMP i
(Troe Case) 439 13 ‘ 68 4 59 3 ‘ 5 10

* MMAC: Main Memory Access Count.

®5 ERS0S 5 LORTHM

Table 5 Run time of example programs.

Program Name 1 PDP 11 Emulator } C-Language

1. HANOI 82 ms 36 ms
2. PERMUTATION 8ms | 2lms
1
8. }",\rfg‘;::“““‘ Pascal | 24.51s | 16.045
MEMQRY MODULE 1 MEMORY MODULE 2
KERNEL
MIRPRLTER PROCESS 2
V-CODE PRIVATE
COMMON DATA byl
PROGESS |
PRIVATE DATA
C-BUS
PROCESS 1 //// \\\ PROCESS 2
SEGMENT - ™ |} SEGMENT
DESCRIPTOR | | DESCRIPTOR

td
PROGESSOR MODULE 1

PROCESSOR MODULE 2

B4 ACE v 27 608070y 7 AR
Fig. 4 Physical storage assignment of ACE system.
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Fig. 7 Producer consumer model.
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