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<program> =PROGRAM <identifier>; <block>.
<block > = < constde] > <typedel > <variabledc]>
{<procfuncdel >}
BEGIN <statement> {; <statement>}
END
<constdel> =< empty > |CONST <constdef>
{<constdef>}
<constdef> = <identifier > = <constant> ;
<typedcl> =<empty> |TYPE <typedef>
{<typedef>}
<typedef> = < identifier > = <type> ;
<variabledc]l > = <empty> | VAR <vardef> {<vardef>}
<vardef> = <identifier> : <type>;
<procfuncdel > = < procdel > | <funcdel>
<procdc]l> :=PROCEDURE < identifier>; <block>;
|PROCEDURE <identifier>
<paramlist>; <block>;
< funcdel> =FUNCTION <identifier> :
< basictype> ; <block> ;
|FUNCTION <identifier > < paramlist> :
<basictype> ; <block> ;
<statement> == < assignst> | <proccall > | <groupst> |
<ifst>| <whilest> ! <forst>
| <empty>
< assignst> == < lefthandside > = <expression>
<lefthandside > == < variable> | < functionidentifier>
<functionidentifier > = < identifier >
<proccall> :=CALL <procedureidentifier>
|CALL <procedureidentifier>
<actualparameter>
<procedureidentifier> ==<identifier>

< groupst>

:=BEGIN <statement> {; <statement>}
END

<ifst> =IF <condition>

THEN <statement> <elsepart>

|IF <condition> THEN <statement>
<elsepart> =ELSE <statement>
<whilest> =WHILE <condition> DO <statement>
<forst> =FOR < variableidentifier>

=< expression> TO <expression>

DO <statement>
<variableidentifier > == < identifier>
<empty > =
< variable > == < variableidentifier > { <modifierpart>}
<modifierpart> ==(. <expression>.)
<factor> == < unsignedconstant > | <variable>

| < functionidentifier >
| <functionidentifier>

<actualparameter> |(<expression>)
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<actualparameter> :=(<expression> {, <expression>})
<term> = < factor> { <opfactor>}
<opfactor> == <multiplyingoperator> <factor>

<multiplyingoperator>

=%/

<expression> =={<unaryoperator>}, <term>
{<opterm>}

<opterm> = <addoperator > <term>

<addoperator> =4 —

<unaryoperator> =4 —

<condition> == <expression> <relationaloperator>
<expression>

<relationaloperator> ==L > 0=l =>=

< paramlist> :=( < paramspec> {; <paramspec>})

< paramspec>

=< param> : <basictype>

< param> == < valueparam> | < variableparam>
<valueparam> = <identifier>
<variableparam> =VAR <identifier>
<type> == < typeidentifier > | <basictype>
| <arraydef>
<typeidentifier> =< identifier >

< basictype>
<arraydef>

=INTEGER|CHAR
==ARRAY (. <unsignedinteger> )

OF <type>
<unsignedconstant> == <constantidentifier >
| <unsignedinteger> | ' <character>'
<constant> = < constantidentifier >
| <unaryoperator>
<constantidentifier >
| <unsignedinteger>
| <unaryoperator > <unsigned integer>
|'<character>"'
<constantidentifier> = <identifier>
<unsignedinteger > =<digit> { <digit>}
<identifier> = < letter> { <letterordigit>}
<letterordigit> =< letter> | <digit>
<digit> =0]112]3(415/617]1819
<letter> =A|B|.ee |Z|#]—1¥
<character> = <digit> | <letter>
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PROCEDURE READC (VAR C: CHAR);

PROCEDURE READI (VAR I: INTEGER);

PROCEDURE WRITEC (C: CHAR);

PROCEDURE WRITEI (I: INTEGER);

PROCEDURE WRITELN;
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Table 1 Machine instruction format.

=z=v7 | & 4 B | aesEOnE [ (.. 1) 28bT.

LA Load Address t=t+1; s[t]=base(p)+q;

LV Load Value t=t+1; s{t]=s[base(p)+q]l;

LC Load Constant t=t+1; s[t]=q;

LI Load Indirect s{t]=sTs{t]];

INT Increment T t=t+q;

DCT Decrement T t=t—q;

J Jump pc=q;

FJ False Jump if s[t]=0 then pci=q; t=t—1;

HL Halt Halt

ST Store s[s[t—1]]=s[t]; t=t—2;

CALL Call s[t+22=b; s[t+3]=pc; s[t+4]=base(p); b=t+1; pc=q;

EP Exit Procedure t=b—1; pc=s[b+2]; b=s[b+1];

EF Exit Function t=b; pc=s{b+2]; b=s[b+1];

RC Read Character read one character into s[s[t]]; t=t—1;

RI Read Integer read integer to s{s[t]]; t=t—1;

WRC Write Character write one character from s[t]; t=t—1;

WRI Write Integer write integer from s[t]; t=t—1;

WLN New Line CR & LF

AD Add t=t—1; s[tJ=s{t]+s[t+1];

SB Subtract t=t—1; s[t)=s[t]—s[t+1];

ML Multiply bot=t—1; s[t}=s[tI*s[t+1];

DV Divide t=t—1; s{t}=s[t]/s[t+1];

NEG Negative s[t3=—s[t];

cv Copy Top of Stack s[t+1]=s[t]; t=t+1;

EQ Equal t=t—1; if s[t]=s[t4-1] then s[t]=1 else s[t7:=0;

NE Not Equal ti=t—1; if s[t]=s[t+1] then s[t]=1 else s[t]=0;

GT Greater Than t=t—1; if sft]>s[t+1] then s[t]=1 else s[t]=0;

LT Less Than t=t—1; if s[t]<s[t+1] then s[t]=1 else s[t]=0;

GE Greater or Equal t=t—1; if s[t1> =st+17] then s[t]=1 else s[t]=0;

LE Less or Equal t=t—1; if s{t]<s=[t+1] then s[t]}=1 else s[t]=0;
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$2JOB = job name LOAD

$SRUN HALT
job program in KILL
object code format CONT

$k RPLY w process name L parameter
$SDATA EXIT
data DISP
$x
$8END

(i) job sample (ii) operator command

B 3 SOS m4lpii
Fig. 3 External specification of SOS.
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Fig. 4 Processes and interaction.
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OP: operation code; R: register; X: index register;
D: displacement; effective address= {D+(X) X*0
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Fig. 5 Machine word of virtual machine.
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