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CALL, SUBKIT, REZOLY

ROLE, R1LB, R2LE, R3LE, R4LE, RSLE, RELE, RBLE
PiGLBIASEG,LB,‘;bI;D[::quOi

cEREL
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PLTY, PUTLR, UBUSH, YEOP
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o
RESET, NUDEND, PGHIRR, PEGMEUR, PSHPRS

f EMC HK,

EF SHMB, SYM:, SAVRES

REF anCuD,rfMPTR RaMTOP

REF FREPTR, PRGFLG, R&MFLG, SUBTAB, LSUBP, CaLLIST

REF SYMTAB, 3YMTAL, CRNBUF, SYMBOL

REF FLAG, VDPWL, WRVDP, VEFTR, POPSTK

REF GROM, GRMWD, GRAM

REF PAD, FAC, FACZ, FACH, FaCs, FACS

REF  FAC13, ARG, ARGZ, ARG3.: ARG4

REF  VRAM, GRMWA, VDPRD
%+
#*
S e e FONDITIDN ASSEMEBLY - e e e e *

&SMIF YERES=DX10
CINTAD DaTa F&L0G0 AL S OF a CONTINUE STMT
GRLIST EQU  »al24 P SUTPROGRAM LINMKED LIST

AEMELD
COMTAD LaTa 8000 ADDRESE OF A CONTINUE STMT
GPLIST EGU »AQRS GPL SUBRPROGRAM LINKED LIST

ASMEND
Hom e e e END OF CONDITIOMNAL ASSEMBLY-———-————————— *
5+
i# fﬂ
COMMAS EGU  ZES Comma token -
RPaRE EQU >Bé Righ%t parenthesis token
LPAR% EGU B7 Left parenthesis token
UNGETS EGU (08 Ungquoted string token
#*
#
INUSE L[DaTa 8000 In-usa flag
FMCFLG DATA 4000 User~-Defined Function flag
SHRFLG DATA 2000 Shared-value flag

EVEN
++
#* Error codes
#
ERRSND EQU 1203 # SUBEND NOT IN SUBPROGRAM
ERRREC EGU QOF03 # RECURSIVE SUBPROGRaM CaLil
ERRIAL EGQU QEQOS + INCORRECT ARGUMENT LIST
ERROLP EQU 1103 # ONLY LEGAL IN A PROGRAM
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*.1-%'}-ﬁ-f}ﬁ%%%-}é}-ﬁﬂ-%v}-}ﬂ‘it-}"1':1-#%tﬂ-%ﬁ--}-'A’-d--}%’i—é’i'i‘i-:%”i%%%%%'ﬁ%%*%%%%%%#%*%*%**%**

* #
~+ CALL~-STATEMENT EXECUTION %
a“ #
- =+ Firmds hthe subprogram specitfied in +the subprogram #*
LI #* tanla, 2valuates and assigns any arguments &to  the #
ZiIE + the formal parameters, builds tha stack block. and #
LR * transfers cantral into ftha suborogram. #
AN + . *
Giil * General register usage: #*
3112 * RO-R& —— Temporaries *
113 * R7 ~— Pointer into formals in subprogram *
o114 * name entry ‘ *
QLis #* RS9 -- Character ra2turned by PGMCHR *
Ziils #* R? ~— Subroutine stack #
117 # R1iQ—= Tamporary *
iin # Rii-— Return link *
119 @ R1i2-- Tamporary #*
SIEC #* R13-- GROM re2ad-data address *
TEid + Rid== Interprater flzgs R
i : * RiS—— VDP write—-addrass sddress *
o %4%%-}%%*%%%*@?%-é-%-.‘«1-*%ﬁ-%%%%*‘k%%%%%%%%«J?%%%%*%***iéé%%%%*ﬁ%*****%*
i God Cedad CALL F—EFGPFICHR Skip UNGST$ % get name length
G20A 0000 aovie ¥ RIHTKS ‘
123 Qo0 DEOS MOVE RB, @FACLS Sawve length for FBS
QOGE GLO0
G124 G015 Dicsg MOVE RE, R4 Far %he copies to bes made
0127 0012 0954 SR—F4r8 SUPE RY below
128 014 CO20 MOV QRSHMRTR, RO Gat painter to name
Go1he 0000 Rid S ~
S129 0018 DOAC ~XMOVE @RAMFLG, R1 ERAM or VDR?
oGla 000G
0130 COLC 130D XJEG CALLO4 /. vDP
G133t #* RaM, must copy intd VDP
D132 QOLE Ci40 Y RO/RS r Pointar to string in ERAM
G123 SGIZ0 G200 .I. RGC, CRNBUF © Destination in VDP
Go22 0000 \ /.
124 G024 Cace MOV R4, R3 / LLength for this move
L33 D o CONDITIONAL ASSEMBLY-————=——=—————w——=—=—=i
136 ASMIF, VERS=DX10
‘}13? "\\ //
138 MOV RO, R14 Move #for VDP
139 Al R14, VRAM VDP offset
2140 Al RS GRAM ERAM offset
o141 CaLL02 MOVE #RS+, #R14+ Move a byte
o142 '
143 . ASMELS
2144 CO24 ; :
o143 GG26 DTVEC MOVB @ROLB, #R13 Load out the VDP write address
o028 0000 . ‘ \
G144 COR2a 0250 ORI RO, WRVDP Enable the VDP write
oo2C 0CRe i’
o147 CORE D7CO MOVE RO, #R13 Second byte of VDP address
148 G020 D233 CALLO2 MOVE #RS+, @VDPWD Move a byte
Q32 CoGo 4
2149 OG34
G190 ASMEND
o151 e o e o o e e END OF CONDITIONAL ASSEMBLY~—m=—m———m————— #
G152 0024 0A03 DEC R3 One less byte to move
G182 0036 14FC JNE CALLO2 * ‘Loop if not done
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CaAal
[alsleln
och2

Oaal
GOCA
Ccooa
Qmat
(slvtale
112¢
OAall
11CA
D2EG
elnlslyl
1&14

G200
1163
1G20

CALLCA

‘JMP

CONDITIONAL
ASMIE UERE=DYLC

MoV RO, R14

&1 R14, VRaM
MOVE #*R14+, #R1+
ASMELS

MOVE @ROLB, #R15
ANDI RO, »GFFF

MOVE RO, #R15

2SUBTAB. R4

JEG SCALBY
BL @FBES0C1

DATA SCALEY
Fointer to table entry

B—QFGMCHR
oG %ﬁwﬁ}ﬂﬁ

MOV R4, R3

Bl @GETVL

JLT  SCALR0

sLA Ri.1

JLT GPLSU

MOVE @PRGFLG,R11
JNE SCALO1

LI RO, ERROLP

SCAL%1

08: 24 05 FRIDAY.

SEP 264, 1980

PAGE 0005
Skip aver the name

Castimation in CPU

AESE.'("*BLY ................... o 3

Mova for VDF
Add YDP offset
Move & byte

Load out VYDP vead address

Kill VYDP write-enable

Baoth bytes
bGP ~ Don‘t 3o too fast for it
MOVE 2UDPRD, #R1+ Mave a byte :
A {04
ASMEND i R
e e = ——=END OF CONDITIONAL ASSEMBLY-—=——m—mmm——eo==y

LEC R4 One less byte to move

JNE  CALLOS Loop if not done

Gat beginning of subprog tablea

I+ table empty, Search in ¥
Search subprogram table W

If not found, search in GPL
returnad in both R4 and FAC
Cat next token

Duplicate pointer for GETV
Gat flag byte

14 attempted recursive call
Chack for BASIC/GPL program
GPL subprogram ,
Imperative call to BASIC sub?
No--OK--Handle BASIC subprog
Can‘t call a BASIC sub

imperatively
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SUBPROGRAMS FOR P259
-, *
TiE3 #
I1T4 #*
SUTSOOLTO 230w GRPLEU
DY SOTER D
SCEG G
SLURT SOBZ Ca4lD
RS SOsd CO2ZI
CoEse 0GOS
SRR OCEB Caead
SOEA COOC
DECC Y o
O201

3 4

211 CORse
o212
R0 [ -
TE1A QOTA CEAD

SGTE QLo
G215 GO9Aa 044G

QoRC Qoo

7312 03: 24: 05 FRIDAY,

Hdandla a GFL

INCT R

WOy ACOMTAD, #R 9+
MO R1i3, #R9

al R, &

BL  @GET1

suybprogram

SER 26, 1980.

PAGE 0006

a cant an stack

dr +for real BASIC.
up new enviraonment

Get access addr of GPL subprog

————————————— CONDITIONAL ASSEMBLY==—m=——m—m e e it

ASMIF VERS=DX10Q

M3Y RI,RI1O
Al R1S, GROM

Set up address of GPL program
GROM offset

ASMELS
OVE R GGRMAWAIRLIZ) {_oad out the address into GROM
SWPEB Ri Maed £0 kill time here.
MOVE R1, @GRMW&(RLZ) Nagt byte also.
ASMEND
m——m————=END OF COMDITIONAL ASSEMBLY--——-— ——————— %
BL ASAVREG Restore registers to GPL
B RRESET and enter the routine
-
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PAGE 0007
Exacute BAZIC subprogram ‘ ~
SoaLdl
ZRL R1. i Rezworz mnode to original form
SOCE INUSE, R et the in-use flag bit ‘
51 @PUTVL Put £he bybe back
MOV ORIV R1Z Save subtable address
CLR @FACZ Indicate non—special entry
2Cac Duw '
CERZ&E OTaE O&AD BL RVPUISH , Push subprogram sntry on stac
SOBO QOO0
MOV R1Z2, R4 Rastore sub tabls address
MOV R4, R7
&I R7. S Point %o 1st argument in list
MoV R7,RZ ' Farmals’ pointezr
2L GGETH Chacik to saee i1f any
MOy Rl RL Any args’
JEG SCaL3E None=-jump forward
CI R8, LPAR$#235 Must sae 3 left paren
uuCB 1#“2 JNE GCal324 If not, error
oCAa 1013 JMP SCAaLCE Jump into argument loop
SO0 GZOD SCALSC LI RO, ERRREC # RECURSIVE SUBPROGRAM CALL
ACE GFO32 _ gj
CORG 1002 JMP  SCALS1 , '
GoD2 o200 3CAlL8e LI RC, >C00A GRL check for DER subprogram
GOD4 O0CA
2240 QODAe Casl  SCALTL B RERR
SODE OCo0
0241 O0Da 1031 SCAL?Z JmP sCali2 Going down!
3242 *
G243 Q000 SCcalLos
CE44 QOLC CEAT BL @FOPSTK Short stack pop routine
QODE GOOo
o243 CLEC CLED MOV @ARG4, R7 To quickly restare R7
CoE2 G0CO
G246 OOE4 OSC7 INCT R7 To account for SCALBO
5247 COEL-0282 SCALOS CI R8, RPAR®#256 Actual list ended?
SOER B&CO
o248 OOEA 132D JEG 8CaL30 Adctuals all scanned
CZ4% GGEC-0288 CI RE, COMMA+#236 Must see a comma then
OCEE B3GC
C230 OOFG 14624 JNE  SCAL1Z2 Didn't, so error
X251 * Scan next actual. Check if it is just a name
NDSD OOF2 C220  SCALCE MOV @PGMRER, @ERRCOD Save text ptr in case of expl
COF 4 GO3A £ b
SOFA QOGO
D293 GOFB GAAG SBETTTTERPGHMEHR Get next charactear
COF& QUAZ’ mort, $RMT R
GOFC 1179 JLT  SCAL40 No, so must be an expressic
QOFE C307 MavY  R7.R1Z2 Save formals pointer
G100 CLeald BL asyYM ' Read name & see if recogn11§
o102 o000

S2ST G104 Oead EL RGETV : Check function flag
G106 OO :
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S14& C44EG
G148 QOZRE”
Glasa 0440
314C G35E
G14E Ca40
G150

-

o242

0154 O&AC
0156 Q1i2A
G1se-0288
G154 BZ2CGO
G18C 1303
G1SE-CZB8
2140 BAOGC
2162 1844

-

2 Cl&4 CAA4D

~

O1&& Q104
G1s8 0108
S1lsa DOB1
G1AC QAAG
ClaE Q34647
G170 De42
G172 0241
2174 C70C

359

SCal1C

scabiz

#
SCAL3Z

SCAL30

SCALE4

SCAL3S

SCaL.37
3*

*
*
#*

scaLia

€CaAL 1D

sCaLl.1é

DESMAC 3.3.0 77 212

JEQ
ClI

JNE

Bl - --2PGHMEHR
yé}@%,(%

rolid B

[
L]

e
ra [T}
w2

JEG

JMP

RE: RPARE%#236

sCaL14
RS, COMMa$#+254

SCAL3S

REQETHMT

sScaLiz
RE, COMMas#236

SCaLio
RE, RPAR$%#234

sSCalla
2ERR1
25CAaLé2
@5Calé&o

@5CALEE

03: 26: 05 FRIDAY,

SeP

24, 1980.
: PAGE 0008

2 formals pointer first
ined funckion?

Yas-—Pass by value

Caomplax Lypa?

Mo

Check i# formal array
F3goy ¢

Yas, handle it as sucﬁ

or FOD{(,...) 7

Mo——an array element FOOC(I..

Foarmal array—-scan to end

Chack 1if end—of-statment

A

ramature end of
& wrhar comma™

tatment

Yeg~—continue on fto and
End yat? ,

Yes--merge in below
#* SYMTAX ERROR

Going down!

Here For Scalars/Arrays By Reference

£} ?’_,

CI

JEQ
CI

JNE
EL

DaTa
MOVE
BL

MOVE
ANDI

¥ L :-éf“rl,/?‘l
R8, COMMAS#256

SCalLlé
RB, RPAR$#256

SCAL4C
@GETV

Fac
R1,R2
@S5CALBO

R2,R1
R1,22C700

Pass the right parenthesis
Just a name?

Yes
Start an expressionT

Yes—-name starts an expression
Gat mode of name

Ptr to s. t. entry left by SYM
Sava for check below
aAnd fetch next formal info

Copy for this check
Compare modes
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1ZC0

Coat
Caad
QCGRE

Digs
L&GF
DCAC
GCoC
132G4C

Coo
Caac
CoGo
1008

Bigs
150&
DCAG

Clag"

[l
4
0
83}
pod
iy
»]
)
iy
o

MoV re RG
SMNDT RG, CTGO

2 R1,RC

JHE D SCALSE

230 SHRFLE, RéE

MoOVE R& R

MY RS, R4

BL. RPUTVL

ANDI P3FFF
<+
* Tha fulloulng saction £in
* and puts it in R1.
* FAC contains the symbol
* I+ actual is NOT shared..
-+ Zymbol table's address
- ays2ot for numeric ZRAM
=+ GETY ko g2t pointer fo
i I+ actgal 13 SH&RED. ... ..
+ GETL to get fthe pointsar
* In a numeric ERAM cass,
#* to fthe actual‘s valu=z s
*
#

MOV @FAC, R1

AL Ri., 4
X

aMDI R&, 28700

ANDI R2, 22000

JEG  SCALZS3
*

MOV R1i.R3

Bl QGET1
*

MOVE Ré&, R&

JNE GCAL24

MOVE @RAMTOP: R2

JEG SCAL24
<5
#* Numeric variable, share

MoV R1ILR2

BL @RETG2

JMP 2CAL24
#
#* Shared bit is NOT on.
3t

SCALZ3 MOVE R4, Ré&
JNE  SCAL24
MOVB @RAMTOP, R2

3

103 FRIDAY, SEP

246, 1980
PAGE 000-
Us2 a temporary register
£ar thes comparison e
Must bDe exact match
Elze can’t pass by reference
Se%t ftha snared symbol flag
Load up Ffor PUTY
Addr to pul the flag
Set the flag in the s. t. entr

Kill VDP write-2nable bit

ds actual s value space addre:
tabla’s
will point fto the value s
s2., In a numeric ERAM case
value space

in symbol tTacle’s address + «
GETG to get the indirect poi
pace pointer affter GETL is ca

Ptr to actual s. £t entry

N

Pty to actuals value space

Keep info on string or array

Is actual shared?
No=--uyga it

Else lcok +further
Get the true pointer

Array or string?

Yas — hoth are special cases
ERAM present?

No ERAM — so skip
d, ERAM.

Gat ptr to original from ERAN
Get indirect pointer.

-

Check for array or string. S

Yes — take what’s in there.
ERAM exists?



JEFPRLG SnEMAC 3.3.0 79 212 03 24: 05 FRIDAY, SEP 26, 1980,
SERPRIGAAME FIIR P359 PAGE 0010
1353 “EG SCabz24 MNa.
coc MzY R1LR3 Mumeric and ERAM case
G gL AGETH Get ERAM value space address
Glas’
. =+
- 10 A STal2g
2IE * R4 pointing to wvalue space of
DI92 CicA G224 a1 a4, A subprogram’'s symbol table
T10C 2GGe
2352 CICE Digs MOVE Ré&Ré ArrTay or strzng case?
IS4 210 1&2C JME  SCAL2s6 Yasz - 3o just put ptr in VDP
e # )
334 * Here check for ERAM program and if ERAM then
387 * copy the address of sharsd value space into
3T * corresponding value space in ZRAM
I3 *
GDaG MOVE GRAMTOP, Ré Gat the ERAM flag
JEG BCAL26 I# not ERAM - simple case
Mz RILRE Kzap zhared value space addr
#oyY R4, BZ Put awnr in value space in ERAM
Bl 25ETL Gat value space addr in ERaM
GEES GIEQG Cidi H R1, R4 Copy addr 1ntﬂ R4 for PUTG2
SDes #*
2R T % .
225 GIEZ2 CC4s MDYV R&(R1Y Gat ths value to put in ERAM.
385 21ES u&éu BL 2PUTG2 Write it into ERAM
CilESs QOO
ZETG C1lER u34 MR SCALST Loop for next argument
3T GlEA SCAL2S ’ _ ‘ o
SET7E2 CIEA GRAQ BL BPUTIL Set symbol indirect link
GLlEC QGO0 :
G373 C1EE 14B1 GHMP  SCAL3T And loop for next arg
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35 PAGE 0OC

By
BRI
6]

ay e

Torae text pointer

1y
L

P

MV RY, BFACY Zava formals pointer
QLR aFacz Jon't let VPUSH mass up
FLIFC z
LIl QIFE Caad  BCAL4E REGMCH Set up for the parse
C200 Oi3&” Aot gEae 9
383 W Save formals ptr % SUBTAB pt
JEEI D202 CERAL - BL 2PSHPRS and evaluate the expressi
end QoG ’

L
X4

EYTE RPARS

{ ~ Stop on an Tpar or comma
< =& CBHéaa BYTE Zaa Use the wasted byte
M3 Gasn Bi EROPSTK Restore formals pointer
A QLTDES
TTET SR pat ECi&, BUSPTR Gut bzap 1t on stack
i
K 2 Ooad L EYRPUSH Sava parse resuls
(4 QLB
SIEY GHEIE CLED MOV 24RG4,RT Restore formals pointer.
3218 GoER S :
SERC G214 Csal Bl A5CALBG And fetch next formal‘s info
Z210 0Zas
2391 CF T2 Mo RS @FaC B=2t up for assignment '
T2 LE BL 2SMB Gast value space
G293 GE2ZE 42820 > 2C14. BVEPTR Gat to s.t. info
022
SIo
I8 CR2C Q& BL aVPUSH Set up for ASSSH
ZEFE G230 azado A @C3, aVSPFTR Get back to parse result
[ {
GERe O BL eVPOP Get parse result back
C23 '
QI9T 023 BL @ASSG Assign the value to the form
23
ot
S3E398 GZTE 0440 B B8CALOS And go back for more

0240 ooDo
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G2BE 0241
0290 CO0C
2272 P04L
G294 1612
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L2946 FO&GC
0298 CGo& '
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248 DiB4
G2aa 11BF

~

* ¥ %k

SCal.54

7R.3212 CB: 246: 05 FRIDAY., SEP 26, 1980

&
.

JEG
CI

JEQ
BL

MoV

JHMP

PAGE 0012
+or array alemants
2PGHRTR R Restora tazt pointer to lpar
R1L, Falz Qoatimize fSTo sav
#R11+ Don‘t lat VPUSH mess up (FAC2)
R7,#R11+ Save formals pointer (FaCa)
BGERRCOD, #R11 For save on stack (FACS)
BVPUSH B Save the info
RE, LPAR$#2346 Load up RS with the lpar again
@FAC, ePab | Save ptr to s. t. entry
25MB Chark if name or oxpression

RB, COMMas#236

sCal.Ss4 Nameg if ended on a comma
RE, RPARS%#256 :

- BCALS4 ar rpar

@vpPoP : Get saved info back

BFACSL, GPOMPTR Else 2xpr—Restore text pointer
£y .

scakaz ‘And handle like an expression

Passing array elements by reference

BL
MoV
BL
BL

DATA
ANDI

CB
JNE
Can
S0CE

MOV
8L

AanD I
MoV

MOVE
JLT

RPOPSTK Restore symbol ptr

RSCALBC Get next faormal’s info

RGETV Check actual’s moade

PAD Get back header information.
R1, >C0O0C Throw away all but string¥func
R&, R1 Check mode match(string/num)
JHNEBS Don‘t-—-s0 error

set bit in Rl since MSB(R1)=MSB(R&}

SHRFLG, R1 Set the share flag

RS, R4 Address for PUTV

BPUTVL Put it in the s.t. entry

R4, >3FFF Kill VDP write—enable bit.
@FAC, R1 Assuming string. retf link=@FAC
R&, R& . Check if it is a string

SCaL24 I+ sa., go set ref. link



SUEFROG SOSMAC 3.3.0 79,312  08:24: 05 FRIDAY, SEP 26, 1980,
SUBPSDCAAMS FOR P3S9 ) PAGE QO1
Z4Z2 Moy 2FAcd, Ri NMumaric, ref. link=@FAC4(v. s.
TLET P SCaL24d Now 32t the link and go on &
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i
ift
-4

i
4=
h
57}
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L)

Ja
i
£

S4aC
S44&1
Q9862
G532
(o 7503
G453
G455
oa57
CRER
0467
3470

o471

G2DE
D200
Q2C2
o204
o2C&

208

C2E4
G2E&
CZER
OZEA
S2EC
O2EE
O2F0
O2F2
Q2F 4
O2F &
G2FB
Q2FA
O2FC
O2FE

o)
Gl

ey
C2G2
o304
T304
G308
Q30A
36
C30E

SLEMA
FOR

CEAG
027€E "
020¢
o2ca
co4c
ce1c
cooo

G200
o278
CCTo
CC7i
CC&C
elalsle;

0202

slslole
CGEAL
G208
C=201
C2747
Q&EAC
CRCE

C1CC
CRZC
elulnle
DR2G
Q207
DCAO
(alnlale
o242

~

3.3.6
332

#

SCALSD
o )
SCAal AL

JNEES

*

* % %k %k

7312

08: 24: 05 FRIDAY,

SEP 246, 1980,

PAGE 0014

Hare whan don2 parsing actuals

P ARCMEHR

B
p >

7Y,

2L

JHE
M
INCT
MoV

Bl

Moy
JNE

RIATY &
2EDSTHT
SCALEB
7. R3
R7

R7, @FAC

@GET1

R1,R1
gCaLgs

Pass the tight paranthesis
MUzt be at end of statement

I+ not——arror
Formals must also have ended

Kaep R7. PCPSTK destroys R7.
Get the last arg address.

Formals end?
Didn‘t——so error

NMow set up the stack eﬁtvg

BL

LI

MoV
MoV

2PUEH

acs, @VSPTR

@POPSTK
R12, FAC

R12, R1

#R12, @ARG2

“+s

Check 1

1]

enough toom for push.

(%]
31

o
.

pac

right pointer.

Retrieve ptr to subprog s. ¢t

For code optimization

Store following data in FAC.
Save new environment pointer

First push entry. PGMCHR, EXTRAM, SYMTAB and RAM(SYNBO

MOV e, R 1+

MoV
MoV S

Ky

B Ey KA

LI

BL

MOV

BL

Push s=scond entry.

R3, SYMBOL

@GET!
R1, eFACsS

@VPUGH

P #R1+
SYMTAB, #*R1+

Subprogram table pointer,

-

PGMPTR
EXTRAM

Text pointer
i.ine table ptr
Symbol table pir

Put address of SYMBOL

' Get RAM(SYMBOL) in REG1

Mave to FAC area.

Save first entry

>64,

on warning bits and @LSUBP in the second stack. ~

MoV

MOV  @ARG., *R4+

MOVE @CBHOA, #R4+

MOVE

AND I

Ri12, R4

BFLAG, R2

R2, >0600

Going to build entry in FAC
Subprogram table entry pointer

»&A = Stack ID
Warning/break bits

Mask of# other bits



PAGE 001
HMDVE RZ, »R4+ Put bi%s in stack antry s
Nothing in &FAC4 ‘
MOV QLSUBFR, @Facs Last subprog block on stack
+3E Qomyn 3L BYPUSH Push final entry
QEFE
D L CEDD MOV @USPTR, @L3uBp Set bottom of stack for the s
‘ oga R o
C2ia’
s *
3 # Now build the new emvironment by modifying PGMCHR,
3 # EXTRAM and pointer to sub’s symbol tabls
O *
i LI RG, PGMPTR Dptimization
DATZ e e e e CONDITIONAL ASSEMBLY = e e
2 ASMIF VERS=DX1O
Tl A MOV QARGZ, R14 Painy aftar arg list in the
Cie s A Rid, VRam Sudprogram table. '
ST MOYE #R14+, 2RO+ naw PGMPTR
AT MOVE #R14+, #RO+
ST MOVE #R14+, #R0O+ naw EXTRAM
G300 MOVE #R14+, #R0O~+
SEGL MOVEB #R14+, @3YMTAR new SYMTAB
SEG2 MOWE #R14+, 3EYMTAL -
2302 LI R4, SYMBOL 4
T304 - : A
303 ABMELS
C306 o332
SE307 C3ZE3 DTES MOVE @ARG3, #R1S 2nd byte of address
L2324 00C0
3308 032C 0201 LI  Ri,VDPRD Optimize to save bytes
CGE2E QGsE
G309 G3E3BG DTES MOVE RARG2, #R15 13t byte of address
G332 G2 T T
C310 9334 0204 LI R4, 4 ‘ Nead 4 bytes
Q3346 OOL4
O311 G338 D11 SCALT70 MOVE #R1, #RO+ Read EXTRAM and PGMPTR
0512 G332A 0&04 DEC R4 : r i ‘
0513 033C 14FD INE _scaL70g” M0 €Fom TR, R4 |
3514 033E D81t T MOVBE #R1, @SYMTAB New SYMTAB
240 OZEE Y
GE13 0342 0204 LI R4, SYMBOL To set RAM(SYMBOL)
3344 QzF2 -
0516 G346 -DB11 MOVE #R1, @SYyMTAtl
G248 0000
G217 G34A
G518 ASMEND -
G519 i R END OF CONDITIONAL ASSEMBLY=mwm——— e *
Q520 O3Z42a CCAD MOV @SYMTAB, R1
C34C 0240
G321 G32E 0&AC BL ePUT1 New RAM{SYMBOL.)
Q3250 O1EC”
o522 Fomzmossmszsoszssss=mazn SEND ::z::u::::::z::::zz::===a=v===-§‘.'£«§
Q323 0332 04EQ CLR @ERRCOD Cl2an up our mess
354 02507 .
CR24 0356 Q&AC BLTTTRAGHCHR s Get the next token into RS.

mov it ¢ gt g



"

g T
EFROG
-y -,
EPROGH

3
= R i
NN faead

~

S X
e g
P L
=y

SNUDEND
RO, ERRIAL

RERR

: 03 FRIDAY,

EEP 26, 19B80.
PAGE 0014

Entar the subprogram

#*

INCORRECT ARGUMENT LIST



Zhomal 32,0 72312 0B8:25: 03 FRIDAY. SEP 26, 1980,

FOR P259 PAGE O(
2 R e e e e e R S e S Sy VNP
N 4
S e * Fatoh ne2xt farmal and prap for assignment
o) 4
z -+ Ragizver monification
. * C T AddrT af 3 % snfvyiformals entryd
IErE @+ Rz Heszdar byta of formal’s antry
DE 3L it "7 Updatad formal’s pointer
SEIT +
2TE3 #* Destroys: RI1,R2,R3, R4, R1i, BRI
TEES %
TRAG HRFAFADIRDEG DR AR H NG AR HH T T 507002 35095 3636 36 36 36 26 55 6 36 35 3 26 36 36 26
2341 G385 C30ER SCALEO MOV Ri1,R12 Save return address
ST42 GEss CLCT MoV 7R3 Fatch symbol pointer
ZIT4T 4leA Q5CT INCT R7 Point %o next formal
TEad G3ZAC GeAQ BL 2GET1 Faftch s t. pointer
543 MOV ORI, R3 S22t zondition % put in place
TEd JEG  SCALBS I¥ %995 many actuals
JELT MoV RisR4 Save for below
LEaR MOV RLIVRS Save far raturn
SEw S B 2GEETI Fet hsader bytaes
CZeg s’
3EEG Elad COC  @SHRFLG,/R1 Shared?
CoCe
G331 850 1213 JEG  gCabLs2 Yes—-reset flag and old vald
TEBE QE22 Ci1E1% M3V RLi,RA Save for rveturn &% tast strir
2333 43284 11 JLT SCALSBL I+ it is a string, then SCAL
I394 0388 C4SC B #R12 Return. .
L5535 O3E8 0IZI2T SCaLstl Al R3. & Is string--point at value p.
C2B4A G20k ’
ZESE CIBC CRAQ BL RGET1 Get the wvalue ptr
GI8E C37A '
L3357 4390 Cict MOV Ri, R4 Null wvalue?
O33R CIZF2 1212 JEG SCALBS Yes
CEEST 43%4 0401 CLR Ri No=--must free current string
IRE0 C029& QZz24 Al R4, -3 Point at the backpointar
L3598 FFFD
25451 C3E9A Caad BL RPUT1 Clear the backpointer
037C G3SC”
Soe2 LIRE CL02 MoV R3, R4
G353 0340 G4C1 SCALB4 CLR R Needed for entry from below
CS44 CO3AZ2 0&AC BL @PUTI Clear fthe +forward pointer
3344 039C 1 '
G365 C3adé 045C B #R12 Just return
COA6 C3AaB G241 SCALS2 ANDI Ri, »DFFF Reset the share flag
2344 DFFF
Q3L G3aC QA0 BL BPUTV Put it there
O3aE GIRTE S
G545 G280 0224 Al R4, 46 Paint at ref pointer
O3B2 GOGe
05869 G3E4 Ci21 MOV R1,Ré Set for return -
2570 OZBA 11F3 JLT sCale4 I¥# string clear ref pointer
CB71 O3BEB 0425C SCALBA B #R12 ‘ Return
2572 #
3373 #*



SUEFROG

= TUREEIT AND

[
g —.J -

[N IRV (N IS T

g

t

s

i
Broes O3 -0

0 U}
£ 0

O
[N{AET]

O s
[S1 RN 1}
IR
o in

[¥]]
{0

4

7y
4

LD ja e D3 0D

]

£ s

i pah

- -
4 e iR

[$ 1
-0
11}

]

")
(9]
By

[« I}

"
O
(o]

X
o

[

[
'&‘ﬁm
&
3

2606
GECT

CECB
34509
C&10
GE11
612

SE13
o514
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Chala
o&a17
GAELE
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Q3c4
2308
CE08
230 A
SEC0
SIZCE
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34Ge
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SE4CA
G400
C4CE
0410
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ShEMaAaC 3.3 0 79312 CB: 24: 05 FRIDAY, ££P 26, 1980,

1830
CEAT
02727
PREG
248
S207

LAFA

~

-~

COFC
CaEAal
Qoee
SCGET
cog2
C103
QaAd
Q3AE Y
CO7C
Di2G
GZQC
o244
FeaQ
F120
Cooo
Deo4
Q3EC
QSCC
CB3C
QO3BC

C&AC
o3CEe
CQoc
201
0324
C470
G&31
CC70o
CE30
034C 1

-

SUBEND~——-— i PAGE 0018
PP G G RO S G G G SRR A R I R A A TR gL S SR e e R P AR R )
s .o *
-+ Ezacuta a SUBEXIT or SUBEND *
=+ 3
PR P VA ORI SR BT S g S A S A P e QTP R A RS L SRT NS SR AR S DS

SUEXIT

MOV 2LSUBR, RS Chanck for subprogram on stack
JEG  SCALTE Not one-—-s0 error
c RS, @VBPTR Extra check on stack pointer
JH SCaLIs Pointers are messed up——error
EBXTOS BL RVPOP Get stack entry
CB BFAC2, @CBH&A - Reached the subprogram entry?
JNE SEBXTOS Not yet
*
5 Reachad th2 subprogram stack =2ntry. Fat information.
“* FaC  avrsa has subprogram’™s table poiner, rbda,
+ on warning bits and LSUBF.
E3 . ) .
£l F12, FAC Cptimize for the copies.
MoV Ri12, RO For this copy
MOV 4RO+, R3 Subprogram pointer
BL 2GETV1 Gat hezader byte in subprogram
SZCE INUSE.RL Reset the in-use bit
MOV R3., R4
BL @rPuTVL Put it back
MOV #RO+, R1 On warning bits
MOVE @FLAG, R4 Gat the current flag
ANDI R4, ZF?00 Trash current warning bits
SOCB @RILB, R4 OR the old ones back in
MOVEB R&, @FLAG And put flag back
INCT RO There is one word empty.
MOV #RO+, @LSUBP Last subprogram block on stack

3*

* Second subprogram stack entry. Restore pointers.

# FAC area has PGMPTR, EXTRAM. SYMTAB, RAM(SYMBOL).

3+
Bt RVPDP Get second entry ~
MOY  R1Z2, RO Put FAC in RO. (optimization)
le R TP R For optimization
MOV #RO+, #R14 Restore text pointer PGMPTR
DEC  aRier L4 Save code to decrement it
MOV  #RO+, wlebetCy~c iy Line table pointer EXTRAM
MOV #R0O+, @SYMTAB, Restore symbol table pointer
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2RO+, P11

R4, SYMEDL

— T 4
i s ,[' T’z%
REOL

RG, ERREND

QERR

1980.
PAGE 0019
Restor2 permanent s. t. pointer
Place 1n VIEP P
Put it out there f

Load RS witn E0S/ECL % go on

¥ SUBEND NOT IN SUBPROGRAM
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---—REF RES

o

N U RN ORI 5 I O B 00 SR VY R RY I
A L3R O 0O

Gl
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o)
(S0 RTINS LRI RRS

Q0 0 0
NN LR Vall LR L LB Ll € S L L
o i
fy o= O 0

3

s-Y-T-

Ca&7
C&baB
O&EET
GETO
o&e71

G&72

C42E
4320
G432
424
434
G438
CR3EA

g e
A A N

43
243G
o442
oq4a4
G448
<a4s
s 22 ¥-)
o44C
C44E
¢450
452
o454
o454
(R 3e3=
43a
Ga50
Gase
nh Yote)
o462
(BB YR
G464
Q448
CdhA
8B ¥
G4 A6E
470
oa72

SoEMac 32,30 790212 03:26: 05 FRIDAY., SEP 26, 1980

OLUTION-~—— PAGE 0020
-:1--;1»%-34-%%%-}%%%}%%%%-}6*&%%#%*%%%%éé%*%-}-ﬂ--}-.4'-?«?%-4-%%#%%%%'ﬁ'%ﬁ%%%%%%*%%%*%*
* . #*
+ RESOLY — attempts to resalve all subprograms *
# referenced in call statemesnfts by first searching #
*+ the intarnal subprogram tacle (SUBTABR), then by *
# searcning GROMs for GFL subprograms. In RESGPL. *
+ GROM link list is searched and 1f name found then #*
* it builds a subprogram table. 3*
* 1+, a+tter searching all of thz subprogram areas, #
#* there are any subprograms whose location cannot #
#* be datermined, an evrrorT OCCUTS. #
#* *
******%**iﬁ-%*'}1‘*-}%-:’4-%-ﬁ-*%i&*****ﬁ%*###***%%*%*%*%*%*%%***********

0SC? RESOLYV INCT R® Save raturn address

C&4B MOV R1t, ¥R?

C140 MOV @CALIST,R3 Pick wup call list pointer

[s1nin]s :

1337 ' JEG RESSO 14 no subprogram rveferences

Cial RES03 MOV @SUBTAB. Ré Pick up subprogram table ptr

7 RES0S JES REZSIT Try tn resolve by checking

" *
#* Compares twn names for a match when *
#* trying to resolve all references to subprograms. *
#* . *
* Register usage i3 generally as follows: #*
# RS - Pointer to CALIST entry to be compared *
* R7 - Pointer to entry to be compared to SUBTAB #
* Returns as pointer %o name if found or #
* zero it not found ‘ #
#* R10~ Returned as length of name *
* #
* *

COLa MOV  Ré&,R3 Put in place for GETV

GSea INC RG Point at the name length

CeAl BL R@GETV1 Gat the name length

Q3LEC

crel SRL R1.,8 Put in Lsb and clear Msb

Cidi MOV Ri, R4 Save 1t for the move

0223 Al R3: 3 Point at name pointer

003

QLAC BL RGET1 Get the name pointer

0328E

C1cCt MOV  R1i,R7 Save in permanent

Ce01 MOV R1i,@PGMPTR Save for compare

oc3ce

CaLs MOV RS, R3 To get the CALIST entry

oS82 INC R3 Point at the name length

CLAC BL @GETV1 Get the name length

cads

FEC1 CB f1, @GR4LB Name length match? -

CoCQ

1414 JNE  RESZ0 No—--no match possible

Coc4 MOV R4, RO Save name length for compare

G222 al R3, 3 Point at the name poinfter

Goo2

CEAd BL @GET1 Get the pointer to the name

4350 .

coet MOV R1,R3 N Set up to get the name

G&AG  COMPLIQ BL @GETV1 Get a char of CALIST name
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1
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g r
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LS

s

[
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[
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cocs
cse3
CEAC
0492
cist
10CE

C4C3
C209
Qh4s
C4SE
C2C3
Go1c
1GFA

*
<4

Doy
3+
%
*
-+
%
RESLS
RES20C
#*
RESS0O
RESS1
RESS2

ey
ski

2h

T

b wd

iy
Wi

NG
BEC
JNE

Found the subprogram in GROM and
Set resolved flag and get back.

MgV
SETD
B

INCT

4
b e

MY
JEQ
JNE

Moy
INCT
BL

MOV
JMP

CLR
MoV
DECT
8T
LI

Jme

2 08: 26: 05 FRIDAY,

APGMSUER

R1,R2
RESZUO
R3
RO
COMP 10

RS, R4
R1
@PUTVL

RESC3
R&, R3
RS

@GET1

R1,R&
RESOS

R2

#RF, R11
RS

R3, »001C

RESS1

SEP 2&, 1980.
PAGE 0021

11 is the same as PGMCHR except in ™
check . N

G2% a3 char of found name

Charvrs matoh™

Mo==not same namsa

Nzt charactar

Done with compare?

No--check the rest

tuilt the table.

Sat resolved flag now
Sat up a resolved flag
and put the byte in
Gat call list poinkter
Pointg at link

Get thea n=2w link

Sawva and ss&t condition
End of call list? Yes.
Mo, Go check the next in list.

Get nexzt entry in subp table
Point at the link ﬁ”“
Gat the link

B

Update subprogram table pointer
And try next entry

Indicate no erraor return
Rastorzs return address.
Restore stack.

A1l resolved and O K.

P—
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oTa4
e B 0 A

-
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0748

TV Y
S

a7Fas
o7ae
G750

0751
a7s2
Q7383
o754
G755
o754
Q7s7
o758
o759
DTEO
o7
T &S
2TLZ

GTES

NI
s A g
C1 i

o
1 (s

2

L

C4CE
SacE
CA4n0
SAL2
Gana
AL
GALCE
Caka
200
C4DE
CAES
G4E2
S4E4

o4E4
Ga4Ed
GAEA
O4ED
CAEA
G4EC

=+
o
-
+
%
2
*
-+
#
RESGPL
E-3
«+
GETOL
B FETOS
Do sl
O e
Ciat
1EF&
1GEC
++
*
3+
GRPLOGC
Q207
AZ2A
CoCs
GoB3
GEAT
[OF: 321
Csgt
CGot
CaCa
0223
ooe3
GPL10O
Y e
DE47T
o024
GaeC?
DE47
ClEE "

a3 33
i3]
i

oo 32
[ B ISR~
= oo O
o I '

[
L]

03:26: 05 FRIDAY, SEP

PAGE 0022

RESGRL routine

s
<
i

FPL

s as 3 subprogram by comparing namsas
1igt ang GEDOM link 113t in EXEC. If name
i in SROM then fturn the resolved flag on and
FouUnd 2N @TTOT QCCUPE. Febtch susprogram
33 address from the link list and builds
ds a subprogram tablie for that call.

RCALIST, RS Get the call list pointer.

in

i¥

the next swbprogram in the call list that has

MOV

Get

nnot b=2en resol
MOV RS, RZ
JEG RESSG
EL AGETVL
JEG GPLOGGC
INCT RZ

EL RGET1
MOV R1,RS3
SNE GETCHL
JMP RESSO

ved.

resolved
at link
ne link

et

ot

Save 1t and set condition
I¥ not end of list--go on
Return.

Start looking at GROM subprogram link list.

LI

MoV
INC
BL

SRL
MOV
CLR
al

R7.GPLIST

" RS5.R3

RS
GGETV1

R1, 8
R1, RO
R10
R3, 3

CONDITIONAL ASSEMBLY

ASMIF VERS=DX10C

MoV
Al
MOVE
MOVE
INCT
MOVE

R7:R15
R1S, GROM
#*R15+, RB

#R15+, @RBLDB

RY
#R15+, @R1

ASMELS

GLB

MOVE R7. BGRMWA(RISZ)

SWPB

R7

MDOVB R7, @GRMWA(RI3)

Load address of link list

Copy CALIST address.
Point to name length.
Get the name length.

Adjust to the right byte.
Copy for later use.
Clear for name leangth.

Pnt to name ptr in call list

P - R R R R s R i B R e B b e e R R D R T R Tl L e

% & % ok & Kk % ¥ X

FEFHE RS I LR AR AR S F LR FFF LA AR FLFAFFA S HAAAFH IR RF AR XTSI RRHR

Get the address of linked list

Add offset for GROM

Get the next link in reg B

Paoints

to name length in GROM

R1i%5 points to Ist character

Specify address in

Need to kill time here.
Move next byte

link list
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3.3.0 79312 CB: 26: G5 FRIDAY, SEP 26, 1930
e . PAGE 0Q02C
SWPBE RY Gat R7 in right order.
MOVE #R12, A8 R2ad naxt ling agdress from, 7
MOVE #R13, 2RELE tinked lis®
INCT R7 Foint ©o name lenétn in GROM
MOVE BT QGRMWAIRLITE! Speoify name langitn address
SWeR R7Y Mead to ill time hersz
MOVE R7, @GRMWa(R13: Mowve naxt byte
SWPE RY Qe R7 in right order.
MOVE #R13. @R10LB Gat the name length in GROM
ASMEND
———————————————— END 0OF CONDITIONAL ASSEMELY ——————====7=77"
c RO, RIO Compar= name2 length.
JEG  GPL2S I¥ matches, caompare nNames
PLNXT
My RIRT ridn‘k match—gezt link to next
JRE GFLIG Lasp i+ no®t end of 1ist
MY R3LRE 17 and of GPL list-ignare tni
JmP GETGCS anktry in calist
Start comparing the names.
PL2S :
Bl B2GETH Gat name pntr Ffrom call list
Ri contains address of name
———————————————— CONDITIONAL ASSEMBLY ———————————=m==o=="
ASMIF VERS=DX10 ~
MOV R1i,R14 Get ona character from VDP
Al Ri4, VRaM add WDP offset
PL30 CB #R14+, #R1 3+ Compare with fthe one in GROV
ADMELS
MOWE @RILB, #R15 Gat one character from VDP.
NOP
MOVB R1, #R1D Then compare with the one ir
PL30 CB #R13, @VDPRD GROM - R13 points to GRO!
ASMEND
——————————————— END OF CONDITIONAL ASSEMBLY ————————777"7
JNE  GPLNXT If no match get next in GRO
DEC R10 All matched?
JNE GPLTO No=-loop for next characters
Found the GPL subprogram. Now start building GPL's
subprogram table. .
First put all information in FAC scince they might
get destroyed in MEMCHK.
@FAC2 = Set program bit and name length.
@FAC4 = Subprogram table link address
@FAC& = Pointer to name.
@FACS = Access address in GROM.

Y
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Coal
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#*
CEAC GPLSO
G4’

Ca&ad
G54’
Q3EZ

Bid, Fald
SR~
FlLG, #R 12+
M3V QESUBTAB, #R1Z+
BL BGET1
MOV R1, #R12+
CasmiIF

MOVE #R1S+, #R1Z2+
MOVE #R135, #*R1Z+

ASMELS

MOVE
NTP
MOVE #R13, *R12+
ASMEND

-+

1

'1‘;":.3/ ‘ﬂFel

END
MO RS, #R1Z

heck if ERAM exis
so then copy

JE GPL&C
Copy name into tab
MOV RO, @FAC

Bi. @MEMCHK

DaTA RESSZ
MOV @FACA,R3

s @FAC, GFREPTR
MOV  @FREPTR. R4
INC R4

MOV RE, @FACE

MOV @FAC: R2

Mow copy the name
BL aGETV1

BL BPUTVE

INC RS >

03: 26: 03 FRIDAY,

CONDITIONAL ASSEMBLY
VERS=DX10

OF CONDITIOMAL ASSEMBLY

me

SEF 26, 19B0.
PaGE 0024
all 1list agdress

Ostimize for <peed and space
ka2ep langth in FaC2
Sa2% svaogram bit
Za2t up subtable link address.
Gat pointer to name.

Move it to FACG.

Put acrcess address in FalCB.

. i g e -
2T JoI83s

and

Save current call list addr
P
ts~or imparative statement.
into appropriate VOP area.
ERAM present?

Ye2s — then save name in table
Imperative call?

No—--handle normally
l2 area
Copy name length.

Get the space. FAC = name lengt

Error return address
Get pointer to name

New free pointer
New place of name

Naw pointer to name
Counter for the move

- character by character
Gat a byte

Put a byte
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3.3.0 793212 03 26: 05 FRIDAY., SEP 26, 1980.
PAGE 0025
e R4
pEC R Danea™ :
SNE S GPLEC HNog—=—-mave the T23t -
Gasgore all tha 14+~ Fram FAL arsa and
Hiyi1d suUbpTRgTAT 21 wablsa
SLs0
My @08, @FAC Maad 2 bytes
BL @MEMCHK Get the bytes. Check the space
DATA RESSZ2 Error return address
S @Cg, @FREPTR Update the free pointer
MOV @FREPTR, RG Get location to move to
INC RO Trua pointer '
Moy RO @SUBTAE Update subpragran table ptT
LI Ri, FacZ Supprogram’ info starts FAC2.
~~~~~~~~~~~~~~~~~ ——=CONDITIONAL ASSEMBLY=—=m—m e T
ASMIF VERS=DX1C
&l RG, VRAM VP offset A
MOVE #R1+, #RO+ Mode byta &
MOVE #R1+, #RO+ Name leangth . S,
MOVE #R1+, *RO+ Link '
MOVE #R1+, *RO+ : _
MOVE #R1+, #RO+ Pointer to name
MOVD #R 1+, #RO+ o
MOVE #R1+, #RO+ Pointer to sub
MOVE #R1i+, #RO
ASMELE
MOVE @ROLB. #R13 Load out addrass
ORI RO, WRVDP Enable VDP write
MOVE RO, #R15
I | RG, VDPWD Optimize to save bytes
I R3: 8 Going to move 8 bytes
PL70 MOVB #R1+, #RO Copy mode, name length, linl
DEC R3 ptr to name. ptr to subpt
JNE GPL7O
ASMEND -
~~~~~~~ e —————END OF CONDITIOMAL ASSEMBLY ~=—————
MOV #R1,R3 Restore ptr into call list
B @GETO3 Check next enfry in call 11
END

G013 WARNINGS
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