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MACR® PACKAGE FOR META-APL ASSEMBLIES.

THE SYNTAX FOR A META-APL ASSEMBLY PROGRAM IS AS FOLLOWS:
(TERMINALS ARE QUOTEDS '
PARENTHESES ARE METACHARACTERS,

A SUFFIX QUESTION MARK MEANS O Or 1 BCCURRENCES, AND
A SUFFIX ASTERISK MEANS 0 OR MORE GCCURRENCES.)

“"PROGRAM'" GLOBSIZE *,'" LOCSIZE CR
(GLOBNAME "GLVAR" CR)=*
(FNAME "FCN"™ CR)*%
(
*FNAME "FUNCTI@N'" RESULT "' NSTMTS "' NARGS "»"™ NLOCALS CR

* ("LOCAL™ LOCNAME ("," LOCNAME)* CR)*
* ("LOCAL" ARGNAME ('',"™ ARGNAME)* CR)*
x ¢

* “"STATEMENT" STN@ CR

* CINSTRUCTION CR)*

* )%

* “"ENDFUNCTIGN" CR

k )k

* "ENDPROGRAM" CR

*

*

* THIS MACR@ QUTPUTS (T@ THE LISTING FILE) THE VALUE OF A SYMBOL OR
* LIST 9F SYMBOLS-.

OUTSYM MACRO D

NNN NARG
RPT NNNs CITI=151)
REM ibc111ﬂ=cﬁ§<1111>
ENDR S )
ENDM
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DEC 18

%* THIS MACRO BEGINS A META-APL ASSEMBLY PROGRAM.

PROGRAM

MACR®@

D

* D(1) IS THE SIZE FOR THE GLOBAL SEGMENT:
% D(2) 1S THE SIZE F@R THE L@CAL SEGMENT.

DFIRST
GFIRST

*
GLEN
LLEN
DLEN
*
FCNG
*

RELGRG

DATA
DATA
DATA
DATA
DATA
EQU

EQU

DATA
DATA
DATA
BSS

DATA
DATA

EGU
EQU
EQU
EQuU

ENDM

0457

00 _ir
> i Sy
FIRST) DLEN

OFIRSTYPOLEN.
0,0 {4648+ DLEN)
*/0 ) ™
*/0 e GLEN

[LFIRSDs 1

0,0
0,0
2%3
FREEBLOCK,O
050

D(1)
D2)
DC1Y+D(2)

0

* ¥ % X X

COMMAND WORD
STATUS WORD
DATA SEGMENT DESCRIPTOR
PR@EC SEGMENT DESCRIPTER
ALT PROC SEG DESCRIPTOR

SBASE, SPTR
FLAGS,LBASE

TRAP INFORMATIOAN
SAVE NOABR

ROVER

BLGCKPTR
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sk

* THIS MACRO DECLARES A GLOBAL VARIASﬁF.

GLVAR
DCOY &2 0

LMACR®
EQU
BUTSYM
DATA
ENDM

;ﬁuww‘m\“mmﬂ__

UNDFTYPEB
*
*
* THIS
FCN

POFIRST

;ch@

EQU

LMACRO

IF
FREESPACE
LOCSEG
EQU

ENDF

EQU

- EQU

JUTSYM
DATA
DATA
ENDM

D

DC0)e &2 G
UNDFTYPEB:3

.
e A

0010008

D
FCNO=0

%79
FONG+ 1
FCNO
DCOYe b2 N

DC(0)«&2Bs
Os

—

/’\w,—

DATA O

MACRO DEFINES A FUNCTION NAME.

DATA O

DATA

0]

/\.4
-*/2cN1RsL&cﬁﬁhAww <en

DEC 18
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DATA FREESIZE-Z

DATA FREESLUCK+FREESIZE-2

*
*
* THIS MACRZ ASSEMBLES THE FREE SPACE AREA.
FREESPACE MACRC
FREEBLOCK EQU */2-CFIRST
FREESIZE EQU GLEN-FREEEBLOCK
* FREE BLOCK.
IF FREESIZE<S
REM N@ REO™M FBR FREE SPACE
ENDF
DATA THISFREEHS
DATA FREEBLOCK+FREESIZE=-23
8BSS Pk FREESIZE-2-31
DATA 03 DATA FREESIZE-2
* DUMMY DLOCK.
DATA 03 DATA O
DATA FREEBLDCK S DATA FREEBLEZCK
*
ENDM
* .
THISFREEB EQU 100000B
*
*

* THIS MACRO ASSEMBLES THE LOCAL SEGMENT.

LOCSEG MACRD
LFIRST EQU /2
DATA 177777850
DATA * PN, CODEQFFSET*4
BSS ZfEFEN-%-
ENDM
k
CODEQFFSET EQU o

* "LBASE"
* FDESCR,PCTR
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*

*
* THIS MACR® BEGINS A FUNCTIZN B@DY.

FUNCTIGN LMACRZ D

#* DCO)Y IS THE FUNCTIBN NAME;

* D(1)Y IS THE RESULT FLAG;

D(2) 1S THE NUMBER OF STATEMENTS;
D3> IS THE NUMBER @F ARGUMENTS:
D(4) IS THE NUMBER @F QTHER LOCALS.

"PATCH UP"™ THE FUNCTION DIRECTORY ENTRY BY DEFINING BASE ADDRESS.
(0)e &2 B EQU */2~PFIRST
QuUTSYM DCOY+4&eB

*
*
*
*
*
D

*
* ASSEMBLE THE FUNCTION BODY HEADER.
DATA [DCL1)1Ix2112+LDC(2)13 DATA [D(3)1*%2+12+0DC4) ]

DATA DCO)+&:iL3 DATA 0
sk
* INITIALIZE THE BYTE P@SITION COUNTER.
GENPOS EQU 16
sk
* DEFINE THE MACRg FOR DECLARING LOCAL VARIABLES (ARGS & OTHERS).
L3CAL MACRO E
TEMP NARG
RPT TEMP, (I=1,1)
DCOY<&ECI) EOQU LOCNG&TT778
LOCND EQU LOCNE-1
ENDR
ENDM

*
* INITIALIZE THE L@CAL VARIABLE CURSOR.
L@CNG EQU -1

*

* DEFINE THE MACROS FOR REFERENCING LOCAL VARIABLES.
SHORTLOCAL MACR@ E

GENE O00B+ID(D) «&E(CII&TTB]
ENDM

*x®

LBNGLECAL MACRD E
GENle6 040000B+D(0) «&ECL)
ENDM

N :

* DEFINE THE MACRD FOR INDICATING STATEMENT BOUNDARIES.
STATEMENT MACR® E

IF STN@+1=EC1)
IF ECl)<=D(2)
STNG EQU STNG+1
DC(O0Y«&(SSTNJ) EGU 2% *-2%PFIRSTI+L GENP@S=81-4%DC(0)«4&: B
QUTSYM DCOY.&(SSTNE)
ELSE
REM T@® MANY STATEMENTS
ENDF

ELSE

DEC 18
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REM STATEMENT NUMBER 0OUT 8F SEQUENCE
ENDF
ENDM

*

* INITIALIZE THE STATEMENT COUNTER.

STNG EQU 0

*

* DEFINE THE MACRO WHICH TERMINATES A FUNCTION B@DY.
ENDFUNCTION MACRS

IF STN@=D(2)
FLUSH

DCOde &L EQU {*x/2-PFIRST1-L(D(0)«&:B+2]
DUTSYM DCO) & L.

SCENERATE THE LINE TABLE.

RPT D(2)»(I=151)
DATA DCO)« &(31)
ENDR
IF DC2Y/2%2#D(2)
DATA -1
ENDF
ELSE
REM TO@O FEW STATEMENTS
ENDF
ENDM

s
* END @F "FUNCTIGN' MACRO.
ENDM

DEC 18
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x*®

* THIS MACR® QUTPUTS ONE BYTE &@F CODE.

*

GENS8 MACRQ
1F

GENWERD EQU

GENPGS EQU
ELSE
DATA

GENPJS EQU
ENDF
ENDM

3

*

*

GEN16 MACRO
IF
DATA
ELSE
DATA

GENWORD EQU
ENDF
ENDM

*

*

* THIS MACRZ "FLUSHES

FLUSH MACR®Y
iF
DATA

GENPZS EQU
ENDF
IF
DATA
ENDF
ENDM

D
GENPOS=16
(DC1)1%218
8

GENW@RD!LD(1)1
16

THIS MACR@ QUTPUTS TWO BYTES @F CODE.

D
GENP@S=16
D1

GENWORDILID(1)1&177400B1/218
(CDC1)1&000377B1*%218

QUT'" THE LAST WORD OF CQDE.

GENPOS=8
GENWBRD!O
16

% /2K 2 #%
0

DEC 18




DEC 18

*

3

LONGGLOBAL MACRg D
GEN16 050000B+D(1)+&: G
ENDM

*

*

* MEMREF <SUBGPCODE> MUST BE FOLLOWED BY A LOCAL OR GLOBAL REFERENCE.
MEMREF MACRO D

GENB 140B+D(C(1)
ENDM
E 3
* ASINDEXED IS 00 THROGUGH 178,
ASSIGN EQU 20B
ASNPBRESULT EQU 21B
REFERENCE EQU 228
TESTDEF EQU 238
*k 24B THROUGH 37B ARE UNUSED.
*
*
GENSCALAR MACRO D
GENS 200B+DC1)D
ENDM
*
IDENTITY EQU 00E
NEGATIVE £QU 0O1B
FLEER EQU g2
CEILING EQu 03B
MAGNITUDE  EQU 04B
AT £au 0SB
TESTNUM Fou 06B
CNVERT EQU 078
sSu EQU 10B
DIFFERENCE EQU 1+
PRODUCT EQU 128
QUOBTIENT et 138
AND EQU 148
@R EOU 158
LESS EQU 165
FAL, EGU 178
*
*
INDEX [RESEDEES D
CGENR 220B+DC(1)
ENDM
K
¥
SHORTCONST MACRU D
IF DC1)<o
CENLS 120000B+0010000B-DC1)]
ELSE
CEN16 1200008+D(C1)

ENDF
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|
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; ENDM
*
*'} .
ETC: MACRO D
i GEN8 380B+D(1)
. IF CONSCALAR=D(1) -
; GCONSCALAR D(2)
P ELSF CONVEC=D(1)
TEMP NARG
o . IF TEMP=2
. GCONVEC DC2)
ELSF TEMP=3
GCONVEC D(2),D(3)
ELSE ‘
REM BAD OPERANDS FOR CONVEC
; ENDF
P ELSF CALLFCN=D(1)
' GEN16 - D(2)*%21t12+D(3)«&:N NARGS > FCNO
5 " ENDF h
; ENDM

*
UNDEFINED EQU
EATI EQU
INTERCHANGE EQU
SETORIGIN EQU
GETORIGIN EQU

SHAPE EQU
RESHAPE EQU
RAVEL EQU

CATENATE  EQU
INDEXGEN  EQU
CONSCALAR EQU

CONVEC EQU
BRANCH  EQU
GO . EQU
GOTRUE EQU
GOFALSE EQU
RETURNF EQU

CALLFCN  EQU
BKPTTRAP  EOU
ATTNTRAP  EQU

% ;

GCONSCALAR MACRO D
‘ GEN16 DC1)3 GEN16 D(2)
3 ENDM
ft

L

GCONVEC MACRO D

* D(1) IS THE NUMBER OF ELEMENTS;

* D(2) THROUGH D(NARG) ARE ELEMENTS.

* IF NECESSARY»> GCONSCALAR CALLS CAN BE USED FOR FURTHER ELEMENTS.
GENS DC1)

* MOVE TO NEXT FULLWORD.
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i
’ FLUSH
TEM? NARG
s‘ RPT :
GCONSCALAR
hy ENDR
) § ENDM
¥ 4
* DESCRIPTOR TYPES
INTTYPEB EQU
CHTYPEB EQU
*
*
ENDRPROGRAM MACRO
POLEN EQU
OUTSYM
; END
i ENDM
*
* ‘i .
! FREEZE
i END
|
1]
J
!
i
;
1
!
|
i
i
{
{
|

g T 3

[TEMP=-11,(I=251)
pcry '

7200008
2100008

*/2-PFIRST
GFIRST:FREEBLOCK:GLEN:LFIRST;LLEN;PFIRSTfPGLEN




%

*

ENDPROGRAM MACR®

POLEN EQU %/2-PFIRST 0
BUTSYM GFIRSTsFREEBLOCKs GLEN, LFIRSTsLLEN, PFIRST,PLEN
ENDMV] A

~ e -5{7\18"{’

v )
v '1\{;"
He

DEC 1 -
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% META-APL ASSEMBLY TEST PROGRAM
*
¥ DEL R « F N
¥ {11 BRANCH (2 4)LIORG + N=>01
* [21 R « 1 T
* [31 BRANCH 0 _ g
* [41 R « N TIMES’F N-1
* (51 RETURN
* DEL
PROGRAM 405 40
" ,
> Fen !
F FCN N
P FUNCTION 0s1s0,0.7 ‘ ;
STATEMENT 1 o e Y BN Eh)éwqﬁwﬁ¢ﬁpgﬂﬁwwlj‘
SHORTCOBNST : b o '
ETC CALLFCNs 1»F
ETC ATTNTRAP
ENDFUNCTION
*
F FUNCTIGN 155151
LBcAL R
LOCAL N
*
STATEMENT i
SHORTCONST O
SHORTLOCAIL N
ETC INTERCHANGE
GENSCALAR LESS
ETC CETORIGIN
GENSCALAR SUM
ETC CONVEC» 2, (CINTTYPEB»2), (INTTYPERB,» 4))
INDEX 1
ETC BRANCH
%
STATEMENT 2
SHORTCONST 1
MEMREF ASN@RESULT} SHORTLOCAL R
*
STATEMENT 3
SHORTCONST © .
-~ ETC BRANCH ™
*
STATEMENT 4
SHORTCOANST 1
SHORTLOACAL, N
GENSCALAR DIFFERENCE
ETC CALLFCNs15F
SHORTLOCAL N
GENSCALAR PRIDUCT

pec 18



MEMREF

STATEMENT
ETC

ENDFUNCTION

ENDPROGRAM

ASNORESULT:

S
RETURNF

SHORTLGCAL R

DEC 18




*¥ %V TV XXC=OQOTD *

SETORIGIN

{

;  SHORTCONST 1

* Ae(2 2 2)

;

‘% Be«Ce+(SHAP
; :
5
#

* Irl

* Jel

CONVEC:S@((iNTTYPEB:Z):(INTTYPEB:Q):(INTTYPEBxe))

LONGGLOBAL A

ASSIGN3 LONGGLOBAL C

¥ BllesJesKIle«A[TIoesJesK]

| LONGGLOBAL K3 LONGGLOBAL Js; LONGGLOBAL 1

* KfK+1

-

MEMREF
ETC

K3 LONGGLOBAL J3; LONGGLOBAL I

PROGRAM 100,40
GLVAR

GLVAR

GLVAR
'GLVAR

GLVAR

GLVAR

FCN

FUNCTION Ps514:350

1

STATEMENT 1

ETC SETORIGIN
ETC EAT1

RESHAPE INDEXGEN 8§
STATEMENT 2
SHORTCONST 8

ETC INDEXGEN
ETC

ETC RESHAPE |
MEMREF ASNORESULT 3
E A) RESHAPE 9
STATEMENT 3
SHORTCONST @
LONGGLOBAL A

ETC SHAPE

ETC RESHAPE
MEMREF

MEMREF ASNORESULT:
STATEMENT 4
SHORTCONST 1

MEMREF ASNORESULT 3
STATEMENT 5
SHORTCONST 1
'MEMREF ASNORESULT:
STATEMENT 6
SHORTCONST 1

MEMREF ASNORESULT:3
STATEMENT 7
LONGGLOBAL

LONGGLOBAL A

INDEX 3

LONGGLOBAL B

LONGGLOBAL I

LONGGLOBAL J

LONGGLOBAL K

33 LONGGLOBAL B

EAT1




STATEMENT 8

* BRANCH 7

* JfJ+1

* BRANCH 6

N

* IfI+1

* BRANCH 5

* ATTNTRAP

SHORTCONST 1

LONGGLOBAL K

GENSCALAR SuUM

MEMREF ASNORESULT3 LONGGLOBAL K
PRODUCT INDEXGEN K LESS 3
STATEMENT 9

SHORTCONST 3

LONGGLOBAL K

GENSCALAR LESS

ETC INDEXGEN
SHORTCONST 7

GENSCALAR PRODUCT

ETC BRANCH

STATEMENT 10

SHORTCONST 1

LONGGLOBAL J

GENSCALAR SUM

MEMREF ASNORESULT3 LONGGLOBAL J
PRODUCT INDEXGEN J LESS 3
STATEMENT 11

SHORTCONST 3

LONGGLOBAL J

GENSCALAR LESS

ETC INDEXGEN
SHORTCONST 6

GENSCALAR PRODUCT

ETC BRANCH

STATEMENT 12

SHORTCONST 1

LONGGLOBAL 1

GENSCALAR SUM

MEMREF ASNORESULT3 LONGGLOBAL 1
PRODUCT INDEXGEN I LESS 3

STATEMENT 13

SHORTCONST 3

'LONGGLOBAL I

GENSCALAR LESS

ETC INDEXGEN
SHORTCONST 5
GENSCALAR PRODUCT
ETC % BRANCH

STATEMENT 14
ETC ATTNTRAP

ENDFUNCTION

ENDPROGRAM
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PROGRAM 400, 40

u/Jg_JC]’O

i

REFERENCE: L0

CRALLFCN, ter

e

ETS STTHTRAP
ENDFUNCTION

FUNCTION 053,151
LOCAL Lo X
STATEME

LONGLOCAL

BT
STATEMENT 2
ETC
Jlx\TY{:x E:\I 3
ETC

ENDFUNC le

SHJZ'CﬁN\I i

STATEMENT 2

@HG“Tuhﬁ“l o
MEMRER

STATEMENT 3

ETC RETURNF
ENDFUNCTION

ENDPROGRAY

LONCLICAL

i,
X
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PRGGRAM 260550

3 GLVAR
i GLVAR
= GLVAR
; GLVAR

; FCN
i FCN

FUNCTION Ds1650-0
QETORIGIN 1 '
§ STATEMENT 1
: SHORTCONST 1
ETC %ETORIGIN
ETC EAT1
A*I @ PRODUCT INDEXGEN 25
STATEMENT 2
SHORTCONST 25

ETC INDEXGEN ‘ ( A
ETC CONSCALAR, (340000B,200290B)
GENSCALAR PRODUCT .
MEMREF ASNORESULTs LONGGLOBAL A
BrA+A ‘
! STATEMENT 3
LONGGLOBAL A
LONGGLOBAL A
GENSCALAR SUM
MEMREF ASNORESULT3s LONGGLOBAL B
Irl1.0
g STATEMENT 4
ETC CONSCALAR»(340000B->200200B)
MEMREF ASNORESULT; LONGGLOBAL I

LQOP: R+«D[A+sBes1]
8 STATEMENT 5
: LONGGLOBAL I3 LONGGLOBAL Bs; LONGGLOBAL A
ETC CALLFCN»>3,D :
MEMREF ASNORESULT: LONGGLOBAL R
ATTNTRAP
| STATEMENT 6
ETC ATTNTRAP
BRANCH LOOP PRODUCT INDEXGEN (Ie«I+1)<S5S
’ STATEMENT 7
5 SHORTCONST 5
! SHORTCONST 1

; ' LONGGLOBAL I

: GENSCALAR SUM

! MEMREF ASSIGN; LONGGLOBAL I
GENSCALAR LESS
ETC INDEXGEN

SHORTCONST 5
GENSCALAR PRODUCT
v ETC BRANCH
Re«(® B 1 1) AND. (3 1 @ 1)




* ATTNTRAP

* Re(O @ 1

§

* ATTNTRAP

* RrA<B‘

* ATTNTRAP

* RrA=B

* ATTNTRAP

* RETURN

STATEMENT
ETC
GCONSCALAR
GCONSCALAR
GCONSCALAR
GCONSCALAR
ETC
GCONSCALAR
GCONSCALAR
GCONSCALAR
GCONSCALAR
GENSCALAR
MEMREF

STATEMENT
ETC

1) OR (@ 1
STATEMENT
ETC
GCONSCALAR
GCONSCALAR
GCONSCALAR
GCONSCALAR
ETC
GCONSCALAR
GCONSCALAR
GCONSCALAR
GCONSCALAR
GENSCALAR
MEMREF

STATEMENT
ETC

STATEMENT
LONGGLOBAL
GENSCALAR
MEMREF

STATEMENT
ETC

STATEMENT
LONGGLOBAL
GENSCALAR
MEMREF

STATEMENT
ETC

STATEMENT
ETC ‘

ENDFUNCTION

.8

CONVEC.» 4

INTTYPEB»O
INTTYPEB»1
INTTYPEB,@

P40000B,008200B

CONVEC» 4

INTTYPEB»®
INTTYPEB.»@
INTTYPEB» 1

P40060R0B,0002008

AND

ASNORESULTs LONGGLOBAL R

9

ATTNTRAP

g 1)

10
CONVEC,» 4
INTTYPEB>®
INTTYPEB> 1
INTTYPEB>@
INTTYPEB> 1
CONVEC: 4
INTTYPEB»@
INTTYPEB»>®
INTTYPEB»1
INTTYPEB.1
OR

ASNORESULTs LONGGLOBAL R

11
ATTNTRAP

12

B3 LONGGLOBAL A

LESS
ASNORESULT3

13
ATTNTRAP

14

B3 LONGGLOBAL A

EQUAL

ASNORESULT; LONGGLOBAL R

15
ATTNTRAP

16
RETURNF

‘9 j&k‘¥g )

LONGGLOBAL R
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* D&L ReD[A+>B+sN] ,
; FUNCTION 1595351

LOCAL R
LOCAL AsBsN

* BRANCH (2 3 45 6 7 8 9)I[N]
STATEMENT 1
SHORTLOCAL N
ETC CONVEC>8
GCONSCALAR INTTYPEB»2
GCONSCALAR INTTYPEB»3
GCONSCALAR INTTYPEB, 4
GCONSCALAR INTTYPEB»S
GCONSCALAR INTTYPEBs6
GCONSCALAR INTTYPEB»7
GCONSCALAR INTTYPEB,S
GCONSCALAR INTTYPEB:9

; INDEX 1

5 ETC BRANCH
* ¥ N ‘
s MACRO D

* D(l) IS THE STATEMENT NUMBER.

* D(2) IS THE. (SCALAR) OPERATOR.
STATEMENT D(1) .
SHORTLOCAL B3 SHORTLOCAL A
GENSCALAR D(2)

MEMREF ASSIGN3; SHORTLOCAL R
'SHORTCONST 8
ETC  CATENATE
: ETC BRANCH
i ENDM
*
* BRANCH @,R+~A+B ‘
g 'S 25 SUM
* BRANCH @,R~A-B
_ s 3sDIFFERENCE
* BRANCH @.R+A PRODUCT B :
s 45PRODUCT
‘*\BRANCH @>R+«A QUOTIENT B
S 5sQUOTIENT
* BRANCH @sR+~A AND B
S 6sAND
* BRANCH @>R«A OR B
o S 7s0R
* BRANCH @>R«A LESS B
: S 85LESS
* BRANCH @,R«A EQUAL B
H S . 9sEQUAL
* DEL "
: ENDFUNCTION
*
‘ ENDPROGRAM
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