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<labeled statement>::=<label>:<statement>; <labeled statement>::=<label>:i<statement>;

<dcl. int. proc.>::=<label>:PROC; <dcl. int, proc.>::=PROC <label>;

(a) MPL200 (b) MPL200/1L

Fig.2 The syntax rule of labeled statement and declaration of internal procedure.
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Local Storage

SSA Area Decoder

Control Storage

VAT T S 3 £ 11 5 [=. d) E:ﬁﬁﬁ Fig.3 The mechanism of functional branch
% 7 vt 7 (Add with carry ) % 4Tgp of U-200L.
T T=0 () DO 43V 12, FOR L piww
z» '7 ‘/\ rzo
MPL 200/ o 3T 48,8 % 4 DCL  CCA.DSR EQU X'0600'
B N LIRS 4% CCA-BCR EQU X'0602°
<R T. EXAN . ERER CCA-MAR EQU  X'10604°' ,
e S ) CCA-CMR EQU  X'0606°
A BT HERE LR L= & pel wEM_ADDRESS EQU X'1100° .
TIEHRELTY A, ATTENTION EQU X'0200'
] C~COMMAND EQU X10007'
3= MPL200/L (=4 3 70 R=COMMAND EQU X10200' ,
R I . o= START EQU X'0800'
778 w7 FleRgoa 2R CONTROL EQU X'0700' o
2o #F . u-200L. PASCAL ASw EQU X'0010'
A _ PSTR EQU X'0202' ;
<> o —F Tk DCL STATUS EQU MB
COMMAND EQU MB
ENTRY-KEY EQU ENT 3
3. Recursive descent
Compil /% TRANSFER AND TEST #/
ompiler WRITE MEMoADDRESS INTO CCA-MAR WORD #
LOOP
i REPEAT
Recursive descent Compi- READ STATUS FROM CCA=DSR WORD
C o P 3 - STATUS = STATUS AND X*0200° i
ler =70 = FL TRz, 5 UNTIL STATUS = ATTENTION i
Bu1HE ARG T v READ COMMAND FROM CCA-CMR WORD 3
et Frel 6 I N . ~ COMMAND = COMMAND AND X'OGFF® 3
F*?- y P36 170 AR EXIT IF COMMAND = C.COMMAND i
LA/ BTV, v WRITE 256 INTO CCABCR WORD i
ﬁ 141+ s T o yecw WRITE RoCOMMAND INTO CCA=CMR WORD §
sive descent compilev a - POOL
%P TLOENREUWTRT . = X Fig.4 An example program written in MPL200/IL .

BZpv3lALELY T”H3B,
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CERBRNRET I S . 7 V0
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~
>

Assignment = Variable '=' Expression;

Expression = (]'-') Term ((‘+' I 1) Term);
Term = Factor (('x' | '/*) Factor)";

Factor = Constant { Variable i *(* Expression ')';
Variable = Identifier;

Identifier = ‘A" | 'B'| ... |'Z';

Constant = '0' | '1'| ... |'9";

Fig.5 A syntax rule of Assignment Statement.
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T AT /*_{r o ﬁ\ﬂ B o7 AR ‘,'?g‘_l B proc Expression = void:
X begin string t;
FH (FORTRANM , PL/1 %) = Alv 2 > ¢

£o First check for unary minus. co
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T AT R By 2 vl efERNY while token = "-" y token = "+"
T B - o > = do t := token;
\"i %7'{7\2‘H:’\1‘ %ik‘wmj/}\/‘??& token := scan;
WEFe BT O KHET I 05 2> Term;
14 T AL AT R 5Ty L %2 I 6=t Shen enit (UNEGY) £;
R . R N emit ("ADD")
T . By HEEa 2847 0 EITHERLI: o
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<main ext-proc> ::= PROC MAIN <proc-name> ; <prcc~block><int—proc># END <proc-name> ;

(a) The syntax rule of main external procedure.

<main ext-proc> ::= PROC MAIN <proc-name> ; <proc-block><after block>

<after block> ::= END <proc-name> ; ] <int-proc><after block>

(b) BNF representation of (a).
Fig.7 An example of the syntax rule of MPL200/1I .

Fig, 7 1= . MPL200/T o F L 7L o
Bloe o =l E xE& 3T wRYITERS MPL200/IL Compiler MPL20G/I Compiler
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ADL Translator

Fig. 8 T diagram for generation of MPL200/I

compiler.
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GO TO #STARTS

MEXTPROC ¢

' {MEXTPROC>*
[F TOKEN='PROC® THEN
DO 3
IF TOKEN=*MAIN' THEN
Do 3
LAB=DEF=TRUE 3
PROCNAME i
MAINSTRT 3
GETTOKEN 3
IF TOKEN=¢3* THEN
bo
SToNO=STNO+1
END 3
ELSE CALL WARN
PROCBLOC
AFTLBLOC
» .
END 3
ERRPRINTCYMAIN') 3
*
END 3
ERRPKINTC'PROC) ;
GETTOKEN

*

Fig.9 A part of the recursive descent compiler, written in ADL,

according to the syntax rule of Fig.7(b) .

DCL ¥S(1000) (ABELs ¥ FIXED(4) STATIC INIT(1);

¥RET:

* PUT EDIT(*@®) (A);

/#* MAIN EXTERNAL PROCEDURE #/

¥=¥=13 GO TO ¥S(¥); ¥START:
(a) The declaration of stack and its operation part.
MEXTPROC ! /7% MAIN EXTERNAL PROCEDURE #/

#*

PUT EDIT(*<MEXTPROCY
IF TOKEN=*TQ49* THEN
DO 3
IF TOKEN='T044"
Do
LAB-DEF=TRUE. 3
¥S(¥)=¥004; ¥=%+13
CALL MAINSTRT
CALL GETTOKEN 3
IF TOKEN='TOOQ1*
Do
ST.NO=ST.NO+1 3
END
ELSE CALL WARN 3
¥S(¥)=%0057 ¥=¥+1:
¥S(¥)=%006i ¥=%+1:
GO TO ¥RET:
END
CALL ERRPRINT(*MAIN') 3
GO TO ¥RET3
END 3
CALL ERRPRINTC('PROC®)
CALL GETTOKEN
GO TO *¥RET:

(b) The recursive descent compiler translated from

THEN

GO TO PROCNAME i

THEN

GO TO PROCBLOC
GO TO AFT.BLOC

the program of Fig.9 .

Y CAYi/* PRY %/
CALL GETTOKEN
CALL GETTOKEN:

¥004:

/% ACT %/

/% ACT =/

CALL GETTOKEN:

¥005:
¥006:
RET %/

ACT
RET

/*
/%

*/
*/

ACT
ACT
RET

/l'
/%
/%

*/
*/
*/

Fig.10 The output program, written in PL/1l, of ADL translator .
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B X (g)/m*ax analysis ) B & o R AR (sewantic av\aiysfs) . 6) HE
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Operation {Operand 1 |Operand 2 Clocks

Source. LP 11 cr s
Text MV GR 1 GR 0 2T
,i.’ Lexical : ‘ :

BC * K 2T
Analysis \@ SR GR 0 GR 0 2T
Uniform ) )
_2_[ Syntax & / Symbol (a) The case using BC uI.
Semantic v
Analysis Operation { Operand 1 {Operand 2 Clocks
\@ SR GR 1 GR 0 2T
ﬂa—] Intermediate SRD CR O GR 0 4T
Optimization <] Code SRD GR O GR O 4 T
—~— SRD CR O GR O 4T
4| Page SRD GR O GR 0 4T
Check SRD GR O GR O 4 T

(b) The case using SR,SRD ul.

i' Code Assembly

Fig.12 Intermediate code of
Generation

GRO = GR1 SHR 11; .

Code
6]
Assemble [~ Object Storage Size Execution Time
Code (a) 4 woxds 50 T .
(b) 6 22

Fig.1l The compiling process of Fig.1l3 The storage size and the execution

MPL200/IL COMPILER. time in each case of Fig.12.

ARIMMA I A LR LT 0 B, 2 TEm LI a5, 6 F@ha 77
e R Bl AWAIA . 2E ¢l ERBILEITT, T v 5
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WMl ey =333 3. #AF5. 7727 mxPaBeEy <L 0
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Ko T oWl a-F & glime T 3807 2

&R0 = R1 sHR 11

Fig. 12 (a) a Wl 3-F 3. 544K (BC) #» I 2HALE Do Thh .
Lov L. Ya XL g, Fig. 120 ) o Wl - Rt E2 5003 . B) oW
Bla-PFuaz7F (SR, sRPI)UITERNT=P Th 3. 2o 23800 FoHl2
SFr L ERTND TT 2z 7 2o Ko FReRTEAM L L= 4 5 Ry
BERT. 2aled . Tz P a BRI =0 @) b
3. BTN RS Ty 2o 2 b)Y 2R3l s b
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cETRE T AL T Hh B .
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w 707 o Using BCUI,SRul

15. « Using BCyI,SRDLI
o Using BCuI,SRul v Using SRyI
134 - Using BCuI,SRDuI A Using SRD), I
1 v Using SRyI 604
114 A Using SRDyI
9.
7 50
5
3-
J 40
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1 3 5 7 9 11 13 15 n
Fig.14 The relation between the shift number 30
n and the word size W for the object pP of
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20 4
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<ATAR >  MPL200/I o HE L8|

BASIC SYMBOL

<basic symbol ::= <alphabet> | <digit> | <delimiter> special symbol>
<alphabet> : A[B C|D YEIF]GIH IIJ[KILIM N|O|PIQ|R|S|T U]V?W[XMZ]#
<digit> ::= |2 4]5]6

<delimiter> ::= el (D + ~| |<}=] /|*|space

<special symbol> ::= _|.|

IDENTIFIER

<identifier> ::= <alphabet><letter>[[. | ]<letter>]

<letter> ::= <alphabet> | <«digit>

CONSTANT

<constant> ::= <binary constant> | <decimal constant> | <hexadecimal constant>
<binary constant> ::= B'<bit3"

<bit> ::=-0]1

<«decimal constants> ::= <d1g1t>

<hexadecimal constant> ::= X'<hexadecimal digits'

<hexadecimal digit> ::= <d1g1t>]A[B[ClD[E|F

RESERVED WORD

<reserved word> ::= AND ASSEMBLER | BY BRANCH|CALL]CASIZ|CARRY(])CC|DO DCL}DS’IOP B{f&'}
EQU| EOR| ELSE| ESAC| EXIT FOR| FROM| FOREVER | GO| IF| INTO| LOOP|
MAIN OF | OR| ORG OPREG PPOC}POO READ] REPEAT | SHL| SHR | SET | SSA| SA| TO|
{EN{ TIMES | UNT L[WRI E[WHILE|WORD|WCS| <resource> -

RESOURCE
<resource> ::= <r/w—able resource> | <r-only resource> | <w-only resource>
<r/w-able resource> ::= GRO|GR1|GR2|GR3|GR4|GRS5|GR6|GR7|GRD|GRDO|GRS|AB|WB|OPR|CT|MB|
SR}STR| IRC|FL2 | ER| FRD|FRDO| FRO | FR1|FR2 | FR3 | FWO | FW1 | FW2 | FW3
<r-only resource> ::= DISP|DEC{C0000|C0001|C0002{C0004{C0007|COOF0|C2000|CFFFF|ENT|
KEY1|KEY2
<w-only resource> ::= SCR



SYNTAX

<programs> ::= main ext-procs<ext-procs *
<main ext-proc> ::= PROC MAIN <proc-name> ; <proc-blocks<int-proc> END. <proc-names ;
<eXt-proc> ::= <procedure>

<int-proc> ::= <procedure>

<procedure> ::= PROC <proc-name> ; <proc-block> END <proc-name> ;
<proc-blocks ::= «dcl-st¥[[<label> : ] <statement> ]*

<proc-name> ::= <identifiers

<label> ::= <identifier>

<dcl-st> ::= DCL <declaration> [ , <declaration> ]*;

<declaration> ::= <identifier> EQU <attributes |
<identifier> ENTRY | *
( <identifier> [ , <identifier> ] ) EQU <attribute> |
{ <identifier> [ , <identifier> ]*) ENIRY
<attribute> ::= <resource> | <constants

<statement> ::= <assignment> | <control> | <io> | <set> | <compound> | <special> | <empty>
<assignment> ::= <identifier> .= <expression> ; |

<identifier><identifier> = <double shift> ;
<expression> ::= <arith-express> | <bit operation> | <sin§le shift>

<arith-express> ::= [-] <operand> [ <arith-op><operand> ]
<arith-op> ii= +|-|++

<operand> ::= <constant> | <identifier>

<bit operation> ::= <operand><bit-op><operand >

<bit-op> ::= AND|OR|EOR

<single shift> ::= <identifier><shift-op> [ <shift number> ]

<shift-op> ::= SHR|SHL
<shift number> ::= <constant> | <identifier>

<double shift> ::= <identifier><identifier><shift-op> [ <shift number> ]
<control> ::= <go to> | <if> | <case> | <loop> | <whiles | <repeat> | <for> | <call> | <dstops
<go to> ::= GO TO (labels ; i

<if> ::= IF <condition> THEN <statement> [ ELSE <statement> ] FI
<condition> ::= <operand><relational op><operand> | <status test>
<relational op> ::= >!<[=I>=]<=}v=

<status test> ::= Y| BRANCII

<case> ::= CASE xparameter> OF <correspond;'{ ELSE : <statement> ] ESAC
<parameter> ::= <identifiers

<correspond> ::= <constanta_: <statement, "

<loop> ::= LOOP <statement> EXIT IF <condition> ; <statement> POOL
<while> ::= WHILE <condition> DO <statement>

<for> ::= FOR <identifier> = <initial> TO <final> [ BY <increment> ] DO <statement>
OR <number> TIMES DO <statement>

<initial> ::= <constant> | <identifier>

<final> ::= <constant> | <identifier>

<increment> ::= <constant> | <identifier>
<number> ::= <expression>
<repeat> ::= REPEAT <statements’ UNTIL <condition> ;

REPEAT <statements FOREVER
<call> ::= CALL <proc-name> ;
<«dstop> ::= DSTOP
<io> ::= <read> % <write> | <wcs>
<read> ::= READ [ <identifier> ][ FROM <address> ][ WORD ] ;
::= WRITE [ <data> ][ INTO <address> ][ WORD ] ;

write> :

<wcs> ::= WCS [<data> ][ INTO <address> ] ;
«data> ::= <expression>

<address> ::= <expression>

<set> ::= SET <set designation> ;

<set designation> ::= CC|OPREG|SA|SA EX
<compound> ::= BEGIN <statement$ END
<empty> ::= ;

<special> ::= <origin> | <ssa> | <assembler>
<origin> ::= ORG <origin designatian> ;
<origin designation> ::= <constant>

<ssa> 1:= SSA <ssa address><start address> ;
<ssa address> ::= <constant>

<start address> ::=<label>

<assembler> ::= ASSEMBLER <assembler-like uinstruction§ END
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