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// JOB
// RASH
=MACLIB LHACS

#0OVERFLOW SECTORS 8,

#PRINT SYHBOL TABLE

LISP 1.6 6 STEELE 2/14/72

8,8
ABS
ORG /BIFE
LIST
NIL  EQU )
NO  EQU 8
YES  EQU 1
% EQUIVALENCES FOR RESIDENT MONITOR *
H AR AR R M E4 &
$PRET EQU /28 PRE-OPERATIVE ERROR TRAP
SULET EQU /20 TABLE OF LET DISK ADRS
$10CT EQU /32 1/0 PENDING INTERRUPT COUNT
$EXIT EQU /38 BRANCH ADR FOR CALL EXIT
$OUNP EQU /3F BRANCH LOC FOR CORE DUMP
$KCSU EQU /7C KEYBORRD (// TYP) SHITCH
$FPAD EQU /35 TABLE OF WS DISK ADRS
$XR3X EQU /E4 ¥R3 SETTING FOR LIBF VECTOR
$DBSY EQU JEE DISK 1/0 BUSY SHITCH
DISKZ EQU /F2 DISK /0 SUBROUTINE
$ZEND EQU /81ES

LIST




HONG 81 SPECIAL INDEX REGISTER 3 RRER
Fefdeiok ok 3 % g2 % %
% SPECIAL AREA - ADDRESSABLE THROUGH XR3 %

Fa EA P53

X EQU #+128 ¥R3 NORMALLY HAS THIS VALUE

e
prdotid Sl gk Sk &

# TRANSFER VECTOR FOR SUBROUTINES %

PUSHJ DC e PUSH Jutp
BSC L PSHJL

POPJ OC g FoP Julp
BSC L POPJL

PUSHA DC £ PUSH RCC
BSC L PSHAL

POPR DC Rt POP RCC
BSC L PoPAl

PUSHS DC L SPEC POL PUSH
BSC L PSHSL

POPS DC LK SPEC PDL POP
BSC L POPSL

POPN  DC Ft SPEC PDL POP N ENTRIES
BSC L POPNL

XCAR DC e CAR XSUBR
BSC L XCARL

XCOR DC e CDR XSUBR
BSC L XCOR1

XATOoH OC et ATOM XSUBR
BSC L XATHY

XNULL DC i NULL XSUBR
BSC L XNUL1

XNMBP DC -t NUMBERP XSUBR
BSC L XNMPL

ERROR DC L ERROR SUBROUTINE
BSC L ERR8l

XCONS DC ek CONS XSUBR
BSC L XCNS1

MKFXN DC Rt MAKE FIXED NUMBER
BSC L MKFXL

XNCHK DC % NUMBER CHECK
BSC L XNCHL

XSTRP DC ¥ STRINGP XSUBR
BSC- L XSTR1

XSCHK OC 3 STRING CHECK

BSC L XSCH1




EJCT

TRk 3 £33 Sk %
x* COMMONLY USEFUL VARIABLES

e fe ek d ol ol Rl o RRRR

eThPs DC E3R *HASTEBASKETS® (USED BY
eTHPB DC i VARIOUS SUBROUTINES FOR
aTMPC DC g3k TEMPORARY STORAGE)
eTRUE DC #T RDR OF ATON T
@SPDL OC SeSPh SPEC PDL POINTER
@THLS OC $THLS LIST OF GC-PROTECTED RDRS
@ARGL DC Sk # ARGUMENTS
@RRG2 DC -k %  FOR
@RRG3 DC ek wix  MACHINE
@ARG4 DC % w%xx LANGURGE
€RRG5 DC Fok sk FUNCTIONS
eRRG6 DC | E—% %% ARE
€ARG7 OC E-% #%x  PLACED
@RRG8 DC i 3 HERE
@FSTL DC NIL FREE STORARGE LIST
eFXSL DC NIL FIXED-POINT FREE LIST
BSS E 8
eSYSe DC e0STD STD OUTPUT(SET T0 1 IF TYP) -
eSYSI DC eISTD STD INPUT (SET 10 6 IF TYP)
@SYSP OC e0STD STANDARD PRINTER
@SYSR DC @ISTD STANDARD REARDER
LIST




HONG 62 PUSHDOWN LIST SUBROUTINES

S PUSH ACC ONTG REG PDL %
PSHAL MDX 1 -1 HOVE POINTER

ST 3 eTHPA-X

[ R T | CHECK FOR OVERFLOW

s 3 eSPDL-X
BSC L PSHAZ,+
L0 3 eTHPA-X

ST 18 PUT WORD ON STACK

BSC 1 PUSHA
PSHA2 BSI 3 ERROR-X  HANDLE PDL OVERFLOW
PSHA3 DC 1+eMAJR  (ALTERED TO Ii+gFATL FOR 6C
Sedoloitlok ok okl 3 Selede ool dokk %
% POP ACC FROM REG PODL *
I, A SR S
POPAL LD L 1 CHECK FOR UNDERFLOW

s POPAS

BSC L POPAZ,-

o 18 GET HORD

MDX 14 MOVE POINTER

BSC I POPA
POPA2 BSI 3 ERROR-X  HANDLE PDL UNDERFLOW

0c 2+€DUNP
POPRY OC SeRPD
* PUSH JUNP %

PSHJL STO 3 eTHPB-X  SRVE ACC
LD 3 PUSHJ-X
f PSHJS
BSI 3 PUSHR-X  PUSH RETURN ADR
LD T PUSHJ GET JUMP ROR
ST0 PSHJ2+1
LD 3 eTMPB-X  RESTORE RCC

PSHJ2 BSC L  #-x Junp
PSHJS OC /8681 BIT 8 FLRG + 1
* POP Jump %

POPJL STO 3 eTHPA-X  SAVE ACC
BSI 3 POPR-X GET RETURN ROR
STO POPJ2+1
LD 3 eTMPR-X  RESTORE ACC

POPJ2 BSC L #-x POP JUMP
% PUSH ONTO SPEC PDL *
PSHS1 LD 3 eSPDL-X  CHECK FOR OVERFLOW

A PSHSS

S L1

BSC L PSHS3,-

LD I PUSHS GET RDR OF LOC TO SAVE

OR PSHS8 SET BIT &

MDX L eSPOL,L

ST0 I @eSPDL PUT ON STRCK

ST0 PSHS2+1

PSHS2 LD L s-% GET CONTENTS OF LOC
MDX L eSPOL,1
STO I eSPOL PUT ON STACK
MDX L PUSHS,1
BSC I PUSHS
PSHS3 BSI 3 ERROR-X  HANDLE PDL OVERFLOW
ot J+eMAJR
PSHS8 DC /8608
PSH39 DC 2
* POP FROM SPEC PDL » *




desededesk ek

Fede el fefoolede de ool

POPSL LD 3 eSPDL-X  HMOVE POINTER

S PSHS53
STG 3 eSPDL-X
ST0 POPSS
S POPS8 CHECK FOR UNDERFLOHW
BSC L POPS3,+2
MDX L POPSS, &
LD I POPSS GET RDR OF LOC TO RESTORE
ST0 POPS2+1
HDX L POPSS,1
LD I POPSS GET CONTENTS
POPSZ STO L  #-x AND PUT IN LOC
BSC I POPS
POPS3 BSI 3 ERROR-X  HRANDLE POL UNDERFLOM
De 4+eDUNMP
*¥ Fk okl gk e ook o
POPS8 DC SeSPD
POPSS DC K-
ot e s e e s s e Sk et ok ko sk
%* POP N ENTRIES FROMN SPEC PDL %*

ek Ik - % Sede ook

POPNL STO 3 eTNMPA-X  SAVE ACC
BSI 3 POPA-X GET COUNT (NEGATIVE)
BSC: L POPN4,+- RETURN IF NONE TO POP
ST0 POPNS

POPN2 BSI 3 POPS-X POP AN ENTRY

MDX L POPNS,1

10X POPN2

POPN& LD 3 eTMPAR-X  RESTORE ACC
BSC I POPN

POPNS DC x-%




HONG 83 SHORT XSUBRS AND BRSIC FUNCTIONS
REREREEY R ROR i efegofeioldedod
% CAR XSUBR ¥
XCARL BSC T USE NIL IF ZERO

LD XCARY

A XCAR8 ADD L

ST0 XCARZ2+1
XCARZ2 LD L% GET CAR

AND XCRR7 AND OUT BIT 8

BSC I XCAR
% SR Rkeddedonnk b Pt 3 Wk b T3
XCAR7 DC /7FFF
XCARS DC i
XCARS DC MNIL ADR OF ATOM *NIL®
* CDR XSUBR %
XCORL BSC - USE NIL IF ZERO

LD XCARY

STO XCOR2+1
XCDR2 LD L m~x GET CDR

BSC I XCDR
¥ RTON XSUBR
XATHL STO XATH2+1

S XATHY

BSC L XATH3,+Z

S XATHS

BSC L XATH3,- ATOM IF OUTSIDE FREE ST6

MDX L XATM2+1,1

NOP
XATHZ LD L %%

BSC L XATM3,+2 ATOM IF BIT 8 OF CAR SET

SRR 16

BsC +=Z
XATH3 LD 3 eTRUE-X

BSC I XATOH
XATH8 DC E@FST-SeFST
XATHS DC SeFSsT
* NULL XSUBR ¥
ey S ek Stk ok et R ol ok ok ok dok R ok ok
XNULL BSC L XNUL2,Z

LD 3 eTRUE-X  RETURN ’'T’ IF NIL

BSC +-2
XNUL2 SRR 16 RETURN *NIL' IF TRUE

8SC I XNULL
% NUNBERP XSUBR

£ p-3.3.3.3.3.

XNHMPL BSC L

XNMP3,+~ NOT A NUMBER IF NIL

S XNHPS

BSC L XNMPS,+2

s . XNMP8

BSC L XNMP5,-  NUMBER IF OUTSIDE FREE STG
XNMP3 SRR 186

BSC +-Z
XNMPS LD 3 eTRUE-X

BSC I XNMBP
XNHMP8 DC EeFST-SeFST
XNNPS DC SefsT
% CHECK ARGUMENT FOR NUMBER - ERROR IF NOT %
XNCH1 STO XNCH6

BSC L XNCH4,s+— NOT R NUMBER IF NIL

S XNCHS

BSC L

XNCH2,+Z BRANCH IF NUMBER




S XHCH8

BSC L XNCH4,+Z BRANCH UNLESS NUNMBER
XNCHZ LO I XNCH® GET NUMBER IN RCC
MOX L XNCHK, L
BSC I XNCHK RETURN
XNCH4 LD T XNCHK
ST0 XNCHS
BSI 3 ERROR-X  ERROR - NOT A NUMBER
oc 38+eMRJR
XNCHS DC i
XNCHB DC e
XNCH8 DC E@FST-SefFST
XNCHS DC SeFST
3 STRINGP XSUBR 3
BRI R R BN RN R RN N 3 £ 3 L' X 3 IR
XSTRL STO XSTR3+1
S XSTRS
BSC L XSTR4,+Z . BRANCH IF NUMBER OR NIL
S XSTR8
BSC L XSTR4,-  BRANCH IF NUMBER
A XSTR7

ST0 XSTR2+1
XSTRZ LD L =%
BSC XSTR4,~  BRANCH UNLESS RTOM
XSTR3 LD L #-x
EOR XSTR6
BSC L XSTR4,Z2 BRANCH UNLESS STRING
LD 3 eTRUE-X  RETURN T IF STRING

—

BsC +-Z

XSTR4 SRA 16 ELSE RETURN NIL
BSC I XSTRP

XSTR6 DC @5TR

XSTR7 DC 1+EeFST

XSTR8 OC EeFST-SeFST

XSTRS OC SeFsT

% CHECK ARGUMENT FOR STRING - ERROR IF NOT 3

XSCH1 STO XSCHS SAVE RRG
BSI 3 XSTRP-X
BSC L XSCH4,+- BRANCH IF NOT STRING
LD XSCHS
BSI 3 XCAR-X ELSE RETURN CHAR LIST
MDX L XSCHK,1

-BSC I XSCHK
XSCH4 LD I XSCHK PRINT ERROR MESSAGE
ST0 XSCH6
BSI 3 ERROR-X
oc 47+eMAJR
XSCHB DC eI
XSCHS DC Hke

* CAR FUNCTION

oc eLAM+1 (LAMBDA (X) ...

CAR LD 3 eARGL-X
BSI 3 XCAR-X
BSI 3 POPJ-X

B2-3.23-33 E3 137

¥  QUOTE FUNCTION % ;
DC eNLAMel  (NLAKBOR () ... g

QUOTE LD 3 eARGL-X f
BSI 3 POPJ-X

£ COR FUNCTION "

ocC eLAN+! (LAMBDA (X) ...




COR LD 3 eRRGI-X

BSI 3 XCDR-X

BSI 3 POPJ-X
SRRk Rk skokolokok dokdoolokokdok feok ook S fo Rk Rk ok Sl ook g
% NULL PRE

DICATE *

eLAM+l (LAMBDR OO ...

Be
NULL LD - 3 eARGI-X
BSI 3 XNULL-X
BSI 3 POPJ-X
P, S N .
% NOT PREDICRTE
NOT  EQU NULL
* ATON PREDICATE
7 el ok ededfofedek 3 Sefedeorde ol ook de
oc eLAM«l  (LAMBDR () ...
ATOM LD 3 @ARGL-X
BSI 3 XATOM-X
BSI 3 POPJ-X
T S 9 B B S S SRR
* NUMBERP PREDICATE *
SRRk p-3:2:2.3 e fodek ddododolok bk Sk Rk ek
ne eLAM+l  (LANBDA (X) ...
NMBRP LD 3 @ARGL-X
BSI 3 XNIMBP-X
BSI 3 POPJ-X
AR RN A A R 3 O A R AT ok FREFNERNRFRIEELRAENE
% STRINGP FUNCTION *
el dede et dede oo delodlol e gokelofoleioioolol okl frlofololoiolok ok b kol ok ok
oc aLAM+1 ‘
STRP LD 3 ePRGLI-X
BSI 3 XSTRP-X
BSI 3 POPJ-X

LIST




HONG

84 EQ, »EQUALP, EQUAL

fs-3-1-234

* EQ PREDICATE

N o e I
oc eLAM+2  (LAMBOA (X V) ...

EQ Lo afARGL-X COMPARE THO ARG RDRS
EOR 3 eARG2-X
BSC L E02,Z
LD TRUE-X
BSI POPJ-X

EG2 SRA 16
BSI

POPJ-X

LIST




HONG 85 EBCDIC CHRRACTER CODE TRBLE
ks HARNING -- PNRAME SCREWS IF ARG IS NIL
e e e B ek e g 8

# SYMBOLS FOR CHRRACTER TABLE #

WA RS B3

eQT EQU /88 QUOTE ON PRINL OUTPUT
eHNML EQU /28 MAY BE IST CHAR OF HEX NUH
@DNM1 EQU /88 MAY BE 1ST CHAR OF DEC Nun
eHRUN EQU /86 MRAY BE HEX DIGIT
eDNUM EQU /81 MAY BE DEC DIGIT
* EBCDIC CHARRCTER CODE AND FLAG TRBLE
Moot oo Sk dodokok 3 pid
EBCTB EQU ¥

a De 256%. +e07 BLARK

aCR  DC /1588 CARRIAGE RETURN
@CENT DC 256%.\ CENTS SIGN

ePER DC 256%. . +eQT

eLESS DC 256+%. < LESS THRAN SIGN
eLPAR DC 256%. (+eQT

ePLUS DC 256%. ++eDNNL

e0R  DC 256%. | L.OGICAL OR

eRMPR DC 256%. &+eQT RAMPERSAND
eEXCL DC 256, ! EXCLANMATION POINT
e$ Be 256%.%

@STAR DC 256%., %

@RPAR DC 256%.)+e0T

@SCLN DC 256%. SEMICOLON

eNOT 0C 256%." LOGICAL NOT
eDASH OC 256, -+eDNMY

@SLSH DC 2563, /+gHNHL

eConA DC 256%.,+eQT

@PCNT DOC 256%.7 PERCENT SIGN
@UNDR DC 256%. _ UNDERSCORE

@GRTR DC 256%. > GREATER THAN SIGN
eQUES DC 256x%.? QUESTION MARK
wxxxx HARNING -- PDL OVERFLOW HANDLING ROTS
@COLN DC 256%.: COLON

&eNMBR DC 256%. # NUMBER SIGN

eAT DC 256%. ¢ AT SIGN

@QuoT DC 256%. +@QT QUOTE MARK
eEQAL OC 2564, = EQUAL SIGN

«DBaT 0c 256%." DOUBLE QUOTE

eR oc 256:%. A+eHNUN

@B nc 256, B+eHNUN

&eC 0c 256x, C+@HNUN

eD De 2563, D+eHNUN

ek Dc 256, E+eHNUN

eF 11 256, F4+gHNUN

&6 oc 256%.6

@H oc 256%.H

al oC 256%. 1

eJ hin 256, J

ek nc 256%.K

ebL oc 256%. L

el De 256x%.1

eN oc 256x%.N

€0 nc 256%.0

eP ne 256%.P

el oc 256%.Q

eR 1[0 256%.R

@5 Dc 256%.8

eT 0C 256%. T

el nc 256x%.U

ev BC 256%.V

el ne 256%.H

eX nc 256%. X

aY oc 256%.Y

ez oc 256%.2

eb oc 256%, 8+e0NM1+eDNUM+eHNUN

el oc 256%. 1+e0NM1+@DNUN+eHNUM

@2 bC . 256%. 2+@DNN1+eDNUN+eHNUN




&3 ac 256:x. 3+0NM 1 +eDNUM+gHNUN

a4 oc 256%. 4+e0NM1+eDNUM+eHNUN
&b oc 256:%. 5+eDNML+eDNUM+gHNUN
@B nc 2563, 6+e0NNL+eDNUN+eHNUN
a7 oc 256%. 7+eDNM1+eDNUM+eHNUR
a8 bc 256%. 8+eDNN1+eDNUN+eHNUN
&9 e 256%. 8+@DNN1+eDNUH+eHNUN

LeEBC EQU =-EBCTBE  LENGTH OF EBCDIC TABLE
LIST




HONG 86 1483/CPR PRINTER CODES TRBLE

£:3

% 1483 PRINTER/CONSOLE PRINTER CODE TRBLE %

fegede ik sk olokoR

PRTTB OC /7F21 BLANK

beC /7F81 CARRIAGE RETURN

nc /7F82 CENTS SIGN

oc /BEBE .

bc /7FBE LESS THAN SIGH

oc /STFE {

e /6008 +

118 /7FCE LOGICAL OR

oc /1544 AMPERSAND

DC /7F42 EXCLAMATION POINT

0e /6248 $

oc /2308 %

oc /2FF6 )

nc /7FD2 SEMICOLON

ne /7FF2 LOGICAL NOT

bc /6184 -

nc /64CBC /

nc /1688 COMMA

e - /7786 PERCENT SIGN

bc /7FBE UNDERSCORE

De /7F46 GREATER THAN SIGN

oc /7F 86 QUESTION HRRK

R /7F82 COLON

be /7FC8 NUMBER SIGN

nc /7F 84 AT SIGN

oc /BBEG ’

oc /4RC2 =

oc /7FE2 DOUBLE QUOTE

nc /843C A

nc /2518 8

nc /261C c

nc /6738 ]

]# /6834 E

3] /2918 F

oc /2R14 6

nc /6824 H

oc /2028 I

oc /587C J

pc /1958 K

b 1% /1AS5C L

bC /5878 "

DC /1C74 N

bc /5058 0

bc /5ES4 P

oc /1F64 a

oc /2068 R

bc /8038 §

nc /8ESC T

nc /4FBB U

oc /1684 v

nC /5188 ]

nc /5294 X

bc /13R4 Y

De /54R8 A

nc /49C4 8

bc /48FC 1

bC /81D8 2

nc /820C 3

oc /43F8 4

oc /04F4 5

oc /4508 8

1] /46D4 7

e /B7E4 8

nc /08E8 9

AIF (LeEBC EQ =-PRTTB),.O0KRY
ERR%x ..... LENGTHS OF EBCTB RND PRTTB DIFFERENT
.OKRY ANOP

LIST




HONG 87 CARD CODE CHRRACTER TABLE

R 2 &

g

* CARD CODE TRABLE %
-3 s B O YR ¥ sl ok
CROTB DC /8088 BLANK

oc /8681 CR (CANNOT BE RERD IN)

oe /8826 CENTS SIGN

oc /8428 .

pe /8228 LESS THAN SIGH

oe /8128 (

nc /88R8 +

De /8668 LOGICRL OR

oc /8688 RHPERSAND

bc /4828 EXCLAMATION POINT

oc /4428 &

nc 16228 %

ot /4128 )

nc /48RB SEMICOLON

nc /4868 LOGICAL NOT

e /4008 -

oc /3888 /

oc /2628 ,

oC /2228 PERCENT SIGN

nc /2128 UNDERSCORE

DC /28R8 GRERTER THAN SIGN

nc /2868 QUESTION MARK

0C /8828 COLON

nc /8428 NUMBER SIGN

nc /8228 AT SIGN

0c /8128 !

oc /88R8 =

0C /8068 OOUBLE QUOTE

8] /3888 R

nc /8888 )

il /8408 c

110 /8208 0

Dc /8108 E

oc /8688 F

nc /8048 G

oc /8628 H

oc /8018 1

nc /5808 J

bc /4868 K

nc /4408 L

0C /4280 "

Dc /4148 N

nc /6888 0

oc /4848 P

nc /4828 a

e /4818 R

bc /2888 S

oc /2488 T

bc /2288 U

DC /2188 v

0c . /2088 ]

DC /2040 X

oc /2828 Y

nc /2818 PA

bC /2088 8

oc /1888 1

oc /8888 2

bc /8488 3

oC /0209 4

oc /8188 5

0c /6888 6

bc /8040 7

bt /8828 8

oc /8818 9

AIF (LeEBC EQ =-CRDTB),.OKRY
ERR#% ..... LENGTHS OF EBCTB AND CRDTB DIFFERENT
.OKRY ANOP

LIST




HONG 88 OUTPT - OUTPUT ONE CHARACTER
Fedesefe e ek e se oo e dede ook ookl ook g el e ddode s *
3 QUTPUT ONE CHARACTER *
LR gk dop e fdolfdkek Sedke ol ool dodeok
QUTPT OC et

STX 1 0UT48+1  SAVE XRI

STX 2 0UT45+1  SAVE XR2

LDX I3 SXR3X SET XR3 FOR LIBFS

LDX L1 e0STD PUT DEVICE NUMBER IN XRi

QUTDV EQU -] DEV NUMBER HAY BE CHANGED
S 0uTag ACC HAS AN ADR MITHIN EBCTB
STO 0UT38+1
) 0uT98
BSC L 0UT28,+- BRANCH IF CR
LD L1 OUTCH
0uTis s ouTS7

STO L1 OUYCH DECR CHAR COUNT
BSC L O0UT38,- BRANCH UNLES3 END OF LINE
LDX 2 eCR-EBCTB
BSI 11 0UTSB OUTPUT CARRIAGE RETURN
L0 L1 OUTLN RESET CHRAR COUNT
HDX ouTie
0UT28 LD L1 OUTLN RESET CHAR COUNT
STO L1 OUTCH

OUT38 LDX L2 #-x PUT OFFSET BRCK IN XR2
BSI Il OUTSB OUTPUT CHAR '
OUT48 LDX LI %% RESTORE XR1
QUT4S LDX L2 #-x RESTORE XR2
LDX L3 X RESTORE XR3
BSC I OUTPT
F2 k) wRsdokg ok Rk Segojokdefolol ook Rk
ouT97 DC 1
0UT98 DC eCR-EBCTB
0uTs9 DC EBCTB
* SET UP OUTPT FOR PROPER OUTPUT DEVICE ¥
Fegdeaeeieki ook ik FARgAk kK L2223 22 233233
STOUT DC -

L0 I STOUT GET NAME OF CALLING FN
MDX L STOUT,1

$T0 STOU2

LD 3 eARGI-X GET ARG 1

BSI 3 XNCHK-X  CHECK IT

STOU2 OC i

BSI 3 PUSHJ-X  CHECK IF DEFINED

nc ODEVP

BSC L S5TOUS,+- ERROR IF NOT

LD I @eRRGL

SToO L OoutDV SET DEVICE NUMBER

MDX STOU7
STOUS LD 3 eRRGI-X  PRINT ERROR MESSAGE

STO 3T0UB

BSI 3 ERROR-X  NOTE - ERROR WILL SET DEV

nc 18+eMINR  NUMBER TO SYS PRINTER
S$TOUS DC e FRULTY DEVICE NUMBER
STOU7 BSC I STOUT
* SET UP OUTPT FOR SYSTEM OUTPUT DEVICE %
ST AT ST SR R S S R I R A S O R RO R O R SR R R
SYSGU DC Fek

S§YS02 L0 L 4#SYSO CHECK SYSOUT
ST0 3 eARGI-X
BSI 3 XNMBP-X
BSC L 8YS05,+- BAD IF NOT NUMBER
BSI 3 PUSHJ-X
oc 0DEVP
BSC L 35YS05,+- BRANCH IF BAD
LD I 4#8YSO USE SYSOUT

BSC +-2
SYSOS LD 3 @5Y50-X  USE STANDARD OUTPUT
§T0 L outpv

BSC I SYSou




BRIk Rk

& CHRCT FUNCTION

E-3-3. £

elLAM+1

(LAMBOR OO ...

AR

oc
CHRCT BSI L STOUT CHECK DEVICE NUMBER
oc . H#CHRC
LD I eRRGL
A CHRCY
ST0 CHRC1+!
CHRCL LD L x-x GET CHRCT FOR GIVEN DEVICE
BSI 3 MKFXN-X
BSI 3 POPJ-X
FRRRRR %
CHRC9 DC QUTCH

-3 Vs &

* LINEL FUNCTION

S x

el AM+1+eLIST (LAMBDR (X . Y) ...

pc
LINEL BSI L STOUT CHECK DEVICE NUMBER
nc #LINE
STX 2 LINE7+1  SRVE XR2
L0 I eARGI PUT BEVICE
STO L 2 NUMBER IN XR2
LD 3 eRRG2~-X .
BSC L LINES,+~ BRANCH IF NO SECOND ARG
BSI 3 XCAR-X
BSI 3 XCDR-X GET NUMBER
BSC +
LD LINES USE 72 IF NON-POSITIVE
S L2 QUTHX )
BSC -2
SRR 16
A L2 OUTHX USE MAXIMUM IF TOO LARGE
RTE 16
LD L2 OUTLN GET OLD LINEL
RTE 16
STO L2 OUTLN PUT NEM LINEL
RTE 16
MDX LINEGS :
LINES LD 1.2 OUTLN RETURN OLD LINEL
LINES BSI 3 MKFXN-X
LINE7 LDX L2 s-x
BSI 3 POPJ-X
AR R R R LR LS
LINES 72




HDNG 63 TABLES AND SYMBOLS FOR I/0 DEVICES

#* TABLES FOR I/0 DEVICES AND SUBRS %

Sk ookl soksok okl dok R
& ADRS OF OUTPUT DEVICE HﬂNDLERS *
ouTss oc X 8 - USED BY PRINISTR, ETC

be QCPRT 1 - TYPEURITER

nc 01442 2 ~ 1442 CARD READ/PUNCH

oc 01132 3 - 1132 PRINTER

bc 01855 4 -~ PAPER TRPE PUNCH

hle 01483 5 - 1483 PRINTER

oc L

oc 01627 7 -~ 1627 PLOTTER

bc L

oc 0BISK g - DISK FILE OUTPUT
Le0SB EQU *~-0UTSB~1 NUMBER OF QUTPUT DEVICES

% Sk ok Sl

* LINE LENGTHS FOR OUTPUT DEVICES ¥
OUTLN DC 32767 PRINlSTR, ETC.

oc 188 TYPEWRITER

0c 72 1442 CRARD READ/PUNCH

nc 128 1132 PRINTER

ne 32767 PAPER TAPE PUNCH

nc 128 1483 PRINTER

oc L

118 32767 1627 PLOTTER

BC [

bc 72 DISK FILE OUTPUT

E-3.2.3.3.%" B Sk kX .34

#* CURRENT CHRCT VRLUES FDR OUTPUT DEVICES %

HEMFENNER AR B R R e b R 2 Rt 22

OUTCH OC LS8 PRINISTR, ETC.
oc 8 TYPEHRITER
pec [} 1442 CARD READ/PUNCH
nc 8 1132 PRINTER
pc . 8 PAPER TAPE PUNCH
oc 8 1483 PRINTER
oc L et
nc 8 1627 PLOTTER
be L
oc 8 BISK FILE QUTPUT

* HHXIHUH LINE LENGTHS FOR OUTPUT DEVICES %

B33 b Sfekd x t3 b3S £.3.9.3°3.3.3.3.3

OuUTHX DC L PRINlSTR ETC.
nc 168 TYPEHRITER
Dec 88 1442 CARD RERD/PUNCH
nc 128 1132 PRINTER
0c 32767 PRPER TAPE PUNCH
oc 128 1483 PRINTER
oc L i
oc 32767 1627 PLOTTER
oC L i
pc 72 DISK FILE QUTPUT

* PRAGESKIP SUBROUTINES FOR OUTPUT DEVICES ¥

FHE R TRR RN ERGE R 2t  E

OPSKP OC 8 PRINISTR, ETC.
bc PCPRT TYPEWURITER
nc P1442 1442 CARD RERD/PUNCH
nc P1132 1132 PRINTER
nc P1855 PAPER TAPE PUNCH
bc P1483 1483 PRINTER
nc L
De P1627 1627 PLOTTER
bc L
oc PDISK DISK FILE OUTPUT

# RDORESSES OF INPYT DEVICE HANDLERS *




INSUB OC RDSS8 ¢ - RERDSTR FUNCTION
oc L
bc 11442 2 - 1442 CRRD RERD/PUNCH
oc L
b 11134 4 - PAPER TAPE RERDER
pls L
oc IKBRD 6 -~ KEYBOARD
nc L e
oc 12581 8 - 2581 CARD READER
bc IDISK 9 - DISK FILE INPUT
LelSB EQU #-~INSUB-1 NUMBER OF INPUT DEVICES
e L e ¥ S
# INPUT PEEK CHRARACTERS &
b33 5431 ek 3 Sl Bodeledi dek b-£:8.4
INPKC OC 8 RERDSTR FUNCTION
oc N
bC 8 1442 CRARD RERD/PUNCH
oC L
bC 8 PAPER TARPE READER
Dc L
DC 8 KEYBOARD
pc L
DeC 8 2581 CARD READER
0c 8 DISK FILE INPUT
k-3 el e deolode fe e % o dedade e X b-3-3.3.3.8.8.3.4 3.3
# FLUSH SUBROUTINES FOR READ ERRORS ¥
SRR Sk cs Sk Rl ok ek ok Rk
IFLSH BC ROS786 READSTR FUNCTION
nc L
nc F1442 1442 CARD READ/PUNCH
nc L
nc F1134 PAPER TAPE RERDER
1] L
oc FKBRD KEYBOARD
oc L
DC F258l 2581 CARD RERDER
bc FDISK DISK FILE INPUT
A AR A oA o PR SRR R Rt 2 2 S
* EQUIVALENCES FOR DEVICE DESIGNATION %
eCPRT EQU YES TYPEWRITER
eREAD EQU YES 1442 CARD REARDER
@PNCH EQU YES 1442 CARD PUNCH
@1132 EQU YES 1132 PRINTER
@l134 EQU NO 1134 PAPER TRPE READER
1855 EQU NO' 1855 PRAPER TRPE PUNCH
@lée3 EQU NO 1483 PRINTER
eKBRD EQU YES KEYBORRD
@1627 EQU NO 1627 PLOTTER
2581 EQU NO 2581 CARD READER
eIDSK EQU YES DISK FILE INPUT
e00SK EQU NO DISK FILE QUTPUT
MR EFAEFNS FRFRFY
* STANDARD DEVICES FOR INPUT/QUTPUT ¥
AIF (eCPRT EQ YES),.DONE
RIF (eKBRD EQ NO),.DONE
eCPRT SET YES
NOTE%x RGO KEYBOARD SPECIFIED WITHOUT TYPE-
AGo WRITER - TYPEURITER IS RSSUMED
AGO (NECESSARY FOR KEYBOARD ECHO)
ANOP
.DONE ANOP
AIF (@1483 EQ NO),.1132
e0STD EQU 5
RGO .DONE
. 1132 RIF (@l132 EQ NO),.CPRT
e0STD EQU 3
RGO .DONE
.CPRT RIF, (eCPRT EQ YES),.OKRY
NOTEs RGO NO PRINTER SPECIFIED -

AGO

TYPEWRITER RSSUMED FOR OUTPUT




aCPRT
. OKAY
e0sTD
-DONE

a@l3T0

L1442
eISTD

L1134
eISTD

.KBRD
NOTEx

ekBRD
. OKARY
eIsTD
.DONE
ePSTD

ePSTD
. 1855

ePSTD
.DONE

aNoe
SET
ANOP
EQU
ANOP
RIF
EQU
RGO
AIF
EQU
AGO
RIF
EQu
AGo
RIF
RGO
AGO
ANOP
SET
ANGP
EQU
ANOP
EQU
RIF
SET
AGO
AIF
SET
ANOP
LIST

YES
1

(@258 EQ NOJ,.1442

8

. DONE

(eREAD EG NOJ,.1134

2

. OONE

(1134 EQ NO),.KBRD

&

. DONE

(eKBRD EQ YES),.OKRY
NO INPUT DEVICE SPECIFIED -
KEYBOARD ASSUMED FOR INPUT

YES
6

8

(ePNCH EQ NOY,.1855
2

.DONE

(@1855 EQ NO), .DONE
4




HONG 18 XTY0, TYO, TERPRI
TSI s e Tk

& OUTDEVP/INDEVP FUNCTIONS

) BERE LR
oe elLAl+l (LRMBDA OO ...
ODEVP LD XDVPS SET UP FOR OUTDEVP
ST0 XDvP7
LDD XovPe
MoX XOvPL
oc eLAt+1 LamBdR X) ...
IDEVP LD XDvP8 SET UP FOR INDEVP
STG Xpve7
LOD XDVPS

XDvPL R I eRRGL
ST0 XDVP3+1
RTE 16
$70 XpvpP2
LD 3 eARGI-X  GET ARG 1
BSI 3 XNCHK-X  CHECK IT

XovP2 0C . L
BSC L XDVP&,+ NOT DEFINED IF NON-POSITIVE
S XDVP7

BSC L XDVP4,-Z NOT DEFINED IF TOO LARGE
XOVP3 LD L %
BSC L XDVP4,+- NOT DEFINED IF NO HANDLER
LD 3 eTRUE-X
BSI 3 POPJ-X RETURN T
XDVP4 SRA 16
BSI 3 POPJ-X RETURN NIL

£3 % 4 $.34.3:3.3.4.1

SR

BSS E @
XDvPs DC INSUB
1% #10VP
XDVPE DC ouTS8
oc #00VP
Xpvp7 DC LIS
Xpve8 DC LelSB
XDVPg DC Le0SB
%* TYO SUBROUTINE *
HRIE NN ¥ XF
XTYO DC ]
$T0 XTY08 SAVE CHAR
STX 2 XTYD4+1  SRVE XR2
LDX 2 -LeEBC
XTYOL LD L2 EBCTB+LeEBC SEARCH EBCDIC TABLE
SRA 8
EOR XTY08 COMPARE TO NUMERIC ARG
BSC L XTY02,+~
Mox 21
MDX XTY01
LD XTY09 USE BLANK IF NOT FOUND
MDX XTY03
XTyo2 tb L 2 FORM RDR OF CHAR
R XTY0L+1
XTY03 BSI L OUTPT PRINT CHAR
XTY04 LDX L2 -2 RESTORE XR2
BSC I XTY0
XTY08 DC ]
XTY0S DC EBCTB
¥ TYO FUNCTION *
nc el.AM+2 (LAMBDA (X Y) ...
TYe B8SI L STOUT SET OUTPUT DEVICE
nc #TYO
LD I eRRG2 GET EBCDIC TO OUTPUT
BSI XTY0

LD 3 @RRG2-X  RETURN SECOND ARG
BSI 3 POPJ-X




R

AR

LIST

Sk kolodeksekploiiokkok

£ 382




HONG PRINT/PRINL/PRINC FUNCTIONS

oo dol ket e dok R ok ok fok e ookl % ool d 23

* PRINT S-EXPRESSION *
AT I RERCRR B R R A R RO S R R R R R 30 R K SR R R SR A R RN B R
% ARG IS IN ACC - OUTDV AND AMPSH HUST ¥
#* ALREADY BE APPROPRIATELY SET. &

PREXP BST 3 PUSHA-X  SRVE ARG ON STACK
STX 2 PRB4B+1  SAVE XR2
BSC L PR@4&B,+- BRANCH IF NIL
BSI 3 XATOH-X
BSC L PR688,+- BRANCH UNLESS ATOM

LD 18 GET ARG

S PR981 ¢
BSC L PR208,+Z BRANCH IF NUMBER

S PR9&2Z

BSC L PR288,- BRANCH IF NUMBER

Lp I1 8

EOR PR983

BSC L PR188,+~ BRANCH IF STRING
PRO18 MDX L ANMPSH,8  SKIP IF ANMPSH ZERO (PRIND)
HDX PRB4S BRANCH IF NOT (PRINC)

Lx 27 SET BITS IN CHAR TYPE SH
STX 2 PR984 (ONLY THO BITS NOW US&D)
Lox 23 SET XRZ2 TO SHIFT FIRST CHAR
LD 18 GET PNAME OF ATOM
BSI 3 XCAR-X

PR828 BSC L PR838,+- BRANCH IF DONE
STO PRI6S
BSI 3 XCAR-X
BSI 3 XCDR-X GET CHAR BIT INDICARTORS
SRA 2 SHIFT-IF FIRST CHAR

AND PRYG4 AND INDICATORS OVER TYPE SW
BSC L PRB&8,+- BRANCH IF NONE LEFT
S70 PR9B4 ELSE SAVE

LoX 28 SET XR2 FOR NEXT CHARS

LD I PR9OS GET NEXT CHAR

MDX PRO28
PR838 LD PR985 CHECK LAST CHAR FOR

BSI 3 XCAR-X -, +, OR / (IF 50,

5 PR30S IT 1S ONLY CHAR)

BSC z

s PR987

BSC z

s PR90S

BSC L PRE4B,+- IF SO, BRANCH

LD PR969 ATOM LOOKS LIKE A NUMBER,

BSI L OUTPT PRECEDE WITH AMPERSAND
PR84B LOX L2 #-x RESTORE XR2

b 18 GET ARG

BSI 3 XCAR-X GET PNAME OF ATOM
PRE58 BSC L PR238,+- BRANCH IF DONE
STO PRIB4 SAVE PNRME LIST
BSI 3 XCAR-X GET CHAR
MDX L ANMPSH,8  SKIP IF AMPSH ZERD (PRIND)

MDX PRO78
ST0 PR985 SAVE CHAR
LD I PR98S
SLR 8 BIT 8 SET MEANS QUOTE IT
BSC L PRO68,- BRANCH UNLES3 SET
LD PR989
BSI L outer PRINT AMPERSAND
PRG68 LD PRS8S GET CHRR

PR878 BSI L OUTPT OUTPUT CHAR
LD 1 PR9B4 CHAIN DOHN PNAME

MDX PRB58
PR981 DC SeFST
PR982 DC E@FST-SeFST
PR983 DC eSTR
PR984 DC e

PR985 DC Sk




PRSOB OC eDASH
PRYG7 OC ePLUS-eDASH
PR988 BC @SLSH-ePLUS
PR90S DC . eRHPR
% o SRR R R R R TR %
PR166 MDX L ANMPSW,8  SKIP IF AMPSH ZERD (PRIND)
MDX PR1L1S
LD PR928 PRINT LERDING CONHA
BSI L OUTPY
PR1l8 LD 18 GET ARG
BSI 3 XCAR-X GET PNRME OF STRING
PR128 BSC L PR146,+~ BRANCH IF DONE
ST0 PRYBS
B3I 3 XCAR-X GET CHRR
] PR928
BSC L PRI138,Z BRANCH UNLESS COHHA
MDX L ANPSH,B
MOX PR138
Lo PRS28
BSI L OUTPT PRINL DOUBLES THE COMNMA
SRR 18 THIS GETS THE SECOND COMHMA
PR138 A PRY28
BSI L OUTPT OUTPUT CHAR
LD I PR9B4 CHRIN DOMN PNAME LIST
MDX PR128
PR148 NDX L ANPSH,8  SKIP IF PRINI
HDX PR238
LD PR928
BSI L OUTPT PRINT TRAILING CONNMA
MDX PR238
PR928 DC eCOMA
PR288 MDX L #HEX,® OUTPUT NUMBER - TEST HEX
MDX PR368 BRANCH FOR HEX NUMBER
SRA 16 QUTPUT DECIMARL NUMBER
STO PROB4 CLEAR DIGIT COUNTER
Lp I18 GET NUMBER
BSC L PR218,- BRANCH UNLESS NEGRTIVE
LD PRY06
BSI L OUTPT PRINT MINUS SIGN
SRR 16
S 118 NOW USE ABSOLUTE VALUE
PR218 RTE 16 PUT NUMBER IN EXT
SRA 16 CLEAR RCC
D PRY38 GET REMRINDER MOD 18
RTE 16
BSI 3 PUSHR-X  PUSH REMAINDER
MDX L PR984,1  INCR DIGIT COUNT
RTE 16
BSC L PR218,Z MORE IF QUOTIENT NOT ZERO
PR228 BSI 3 POPR-X POP DIGIT OFF STRCK
R PR931 CONVERT TO CHAR TRABLE RADR
BSI L OUTPT PRINT CHAR
MOX L PR984&,-1 COUNT DIGITS
MDX PR228
PR238 BSI 3 POPR-X POP ARG OFF STACK
BSI 3 POPJ-X
PR3938 OC 18
PRY31 DC ed
PR388 LD PR948 HEX NUMBER ~ PRINT SLASH
BSI L oOuTPT
Lo I18 GET NUMBER
ST0 PRY8S SAVE IT
LOX 24 COUNT HEX DIGITS
PR318 SLY 16 CLEAR EXT
LD PRIGS
RTE 28 GET ONE HEX DIGIT IN EXT
870 PR385 SAVE REST
RTE 16




S PR938 CONVERT TO CHAR TABLE ADR

BsC - SKIP IF 8-8
A PR841 ELSE A-F
A PRY42
BSI L OUTPT PRINT HEX DIGIT
mpx 2 -1
MDX PR318
LDX 12 PRB48B+1  RESTORE XR2
HOX PR238

PRS48 DC @SL5H

PRS41 OC eh-e8-10

PR942 DC €6+18

PR68G LD PR98S
BSI L ouTPT PRINT * (?
LD 18

PRG18 BSI 3 XCAR-X GET CAR OF RRG
BSI 3 PUSHJ-X  PRINT IT
DC PREXP
Lp IL 8 GET CDR OF ARG
BSC L PR6568,+~ BRANCH IF NIL
BSI 3 XATONM-X
BSC L PR648,Z2 BRANCH IF ATOM

LD PR98L
BSI L OUTPY PRINT BLANK
Lb I18 GET COR OF RRG
ST0 1@ SAVE IT
MBX PR618
PR648 LD PR381 PRINT * . ?
BSI L OUTPT
LD PR982
BSI L OUTPT
LD PR381
BSI L OUTPT
Lo, 118 PRINT ATON
BSI 3 PUSHJ-X
Dc PREXP
PR6S8 LD PR983 PRINT )’
BSI L OUTPT
MpX PR238
PR988 DC &LPAR
PR981 DC e
PRS82 DC @PER
PR383 BC eRPAR
% PRINL1/PRINC/PRINT FUNCTIONS %
oc” elLAM+148LIST
PRINT BSI L STOUT SET OUTPUT DEVICE
bc #PRNT
LD PRISO
BSI L OUTPT PRINT CR
Los 1 SET FOR CR’S AFTER ITEMS
1) PRILB
Dc eLANM+1+eLIST
PRINC BSI L STOUT SET OUTPUT DEVICE
oc #PRNC
STX AMPSH SET FOR NO RMPERSANDS
LDS 8
MDX PRI28
nc el.AM+1+eLIST
PRINL BSI L STOUT SET OUTPUT DEVICE
nc #PRN1
LDS 8
PRIL18 SRA 16
STO ANPSH SET FOR AMPERSANDS

PRI28 STS PRI48 SAVE CR INDICATOR
Lo 3 eRRG2-X  GET LIST OF ARGS




PRI38 BSC L PRIGB,+~ BRANCH IF DONE
ST0 3 eARG2-X  SAVE LIST
BSI 3 XCAR-X GET FIRST ITEH ON LIST
BSI 3 PUSHJ-X  PRINT IT

oc PREXP
PRI4® LDS i
LD PRISS IF PRINT, OUTPUT R CR

BSI L OUTPT,O AFTER EACH ITEM
LB I eRARG2 CHRIN DOUN LIST OF ARGS

MOX PRISE

PRIGB LD 3 eARG2Z-X
BsC Z IF NO ARGS, RETURN NIL
BSI 3 XCAR-X ELSE RETURN LAST ARG
BSI 3 POPJ-X

PRISB DC eCR

AnMPSKH DC -k 8 = PREXP USES RMPERSAND

AR R

% TYPEURITER HANDLER

=

¥

AIF (eCPRT EQ YES),.YES
AIF (eKBRD EQ YES),.YES
OCPRT EQU 8
PCPRT EQU 8
AGO .NO
.YES RANOP
O0CPRT DC e
LD L2 PRTTB GET TYPEWURITER CODE CHAR
SLA 8
LIBF KBCPO PRINT IT
BSC I OCPRT

PCPRT DC ek TYPEHURITER PRGESKIP
LbX 25
PCPR4 LD PCPRY OUTPUT 5 CRRRIAGE RETURNS
BSI L OuTPT
mox 2 -1
MOX PCPR4
BSC I PCPRT

Wk & b 33539 £2.3. 4

PCPRS DC &CR

.NO  ANOP

3¢
3%
2
3
4t
3%
3
3
it

11134 EQU
F1134 EQU
01855 EQU
P1055 EQU
01483 EQU
P1483 EQU
01627 EQU
P1627 EQU
12581 EQU
F2581 EQU
0DISK EQU
PDISK EQU
LIST

DO D OO DODODROOD




HDNG 13 ERROR HANDLING SUBROUTINE

P S

* SYMBOLS FOR ERROR TYPES %

ok WYy

Tk )

g

eINFO EQU /6888 INFORMATIONAL MESSAGE ONLY
eMINR EQU /1808 MINOR ERROR - DEFAULT USED
eMRJR EQU /2688 MAJOR ERROR - RECOVERABLE
eFATL EQU /3068 FATAL ERROR ~ CALL EXIT
eDulP EQU /4868 SYSTEH ERROR - CORE DUMP
] ERROR SUBROUTINE #
ERR@L STX L2 ERRS58+1  SAVE XR2

BSI 3 PUSHS-X  SAVE OLD VALUE OF HEX

ne HHEN
LD 3 eTRUE-X
ST0 L #HEX SET FOR HEX OUTPUT

BSI L SYsou SET SYSTEM OUTPUT DEVICE
LD I ERROR GET ERROR NUMBER RND TYPE
ST0 ERR83 SRAVE

MDX L ERROR,1

SRT 12
ST0O L ERR45+1  SAVE TYPE
S ERR82
BSC L ERR87,+2 BRANCH IF NOT eFRTL/eDUMP
SRA 16 HAKE SURE THAT THIS MESSAGE
$70 ERRSS GETS PRINTED
ERRB7 SRA 16
SLY 9 COMPUTE SECTOR RDR
R ERR98+1
STO L DSKBF+1
SRA 16
ST0 ERR94 SET SH FOR GETTING CHRRS
570 ERRSY CLEAR ERRGAG SWITCH
ST0O L AMPSH
SLT 3 COMPUTE LOCARTION OF MESSAGE
H ERRS7 HITHIN BUFFER
SLT 18
R ERRS6
ST0 ERR20+1
LD ERRY3
SRT 16
BST L DISKZ READ SECTOR OF ERROR FILE
‘ LD ERR92 PRINT CR, ?sexunx !
BSI L OUTPTY
Lox 2%
ERR18 LD ERRS1
BSI L OUTPT
Mox 2 -1
MDX ERR18
LD ERRS8
BSI L oOutPT
ERRLS MDX L $DBSY,8 WAIT FOR DISK RERD
MOX ERR1S
LoX 2 -48
ERR28 LD L2 =-x GET THO CHARS
HDX L ERR84,8 SKIP FOR LEFT CHAR
SLA 8
SRA 8
ST0 ERR8Y SRVE CHAR
S ERR88
BSC L ERR25,+- BRANCH IF CENTS SIGN
] ERR87
BSC L ERR38,+- BRANCH IF NUMBER SIGN
S ERR86
B8SC L ERR35,+- BRANCH IF AT SIGN
S ERR85
BSC L ERR&3,+- BRANCH IF SEMICOLON
S ERR84
BSC L ERR3L,+- BRANCH IF PERCENT
MDX L ERR99,8
MDX ERR48




LD ERR8Y
BSI L XTYD OUTPUT CHAR
MDX ERR4G

ERR25 HMDX L ERRS9,8

HOX ERR48
LD ERR92 PRINT CARRIAGE RETURN
BSI L OUTPT
MDY ERR4B
ERR36 LD 3 eTRUE-X  SET FOR HEX OQUTPUT
BSC -z
ERR31 SRA 16 SET FOR DEC
ST0 L #HEX
LD L ERROR

HDX L ERROR,1
BSI 3 PUSHJ-X  PRINT NUMBER

bc PREXP

LD 3 eTRUE-X  SET HEX BRCK TO T

STO L #HEX

HOX, ERR4G
N X RN FEN I RIS ¥ WA BRI
ERR82 DC eFATL
ERR83 DC it
ERR84 DC Ay (PERCENT) ~ (SENICOLON)
ERR85 DC PN (SEMICOLONY - (RT SIGN)
ERR86 DC .e-. & (AT SIGN)-(NUMBER SIGN)
ERR87 DC - ST (NUMBER SIGN)-(CENTS SIGN)
ERR88 DC A (CENTS SIGN)
ERR89 DOC e
ERRS8 DC e
ERRSL DC @STAR
ERRSZ DC eCR
ERR93 DC DSKBF
ERRS4 DC it
ERRYS DC 1
ERR96 DC DSKBF+42
ERRS7 DC 48
ERR98 DSA LERRS FILE OF ERROR MESSAGES
ERR99 DC e

[ SR 2 2 22 *% Skt gk

ERR35 LD I ERROR PRINT AN ARBITRARY LIST
MDX L ERROR,1
MDX L ERR93,8

MBX ERR48

BSI 3 PUSHJ-X

oc PREXP
ERR4B LD ERRS4 FLIP CHAR SHITCH

EOR ERRS5

STO ERRS4

BSC L ERR28,2

mx 21

MDX ERR20
ERR43 MDX L ERR9S,0

MoX ERR4S

LD ERR92 PRINT CR

BSI L outeT

BSI 3 POPS-X POP OLD VRLUE FOR HEX

' ERR4S LOX L2 #-x PUT ERROR TYPE IN XR2

BSC I2 ERR47 BRANCH ON ERROR TYPE
e aeiefefedologoiofok ok o o dofol ol ool dolol ool ok dole
ERR47 DOC ERR58 NORMAL RETURN

bc ERRS8 NORMAL RETURN

Dc ERRS5 RECOVER ROUTINE

hin SEXIT CALL EXIT

Dc $0UMP+1  CORE DuMP

ERR58 LOX L2 %-x
8SC I ERROR

RESTORE XR2

Aok koo oo £33 SRk

ERRSS MOX G REDSW,8 CHECK IF THIS IS READ ERROR
MDX ERRS8 BRANCH IF NOT
STX L REDSH RESET READ SHITCH

ERRS6 LDS 8 WAS IT DUE TO /&/%/




BSC L ERR58,0 BRANCH IF SO
LOX 11 INDEV
BST I1 IFLSH FLUSH INPUT DEVICE

ERRS8 LDS g RESET SHITCH
STS ERRS6
MDX L ERPS3,8 SKIP IF NO OUTSIDE ERRSET
HDX ERRGS
Lo XERRS RESTORE SPEC PDL
S 3 eSPOL-X
SRT 1
BSI 3 PUSHA-X
BSI 3 POPN-X

BSC L LSPER BRANCH TO TOP LEVEL
ERRG6G BSI ERPOP POP GRARBAGE OFF PDL’S

LD ERR83 GET ERROR NUMBER
SLR 8 LOSE TOP EIGHT BITS
SRR 8

BSI 3 MKFXN-X  RETURN ERROR NUMBER
BSI 3 POPJ-X FOR ERRSET

ERR FUNCTION

MR

be elAM+el IST
XERR LD 3 eARGI-X  GET RRG LIST
BsC 2 SKIP IF NONE (NIL)

BSI 3 XCAR-X ELSE GET IT
ST0 XERRL SRVE
MOX L ERPS39,8  SKIP IF NO OUTSIDE ERRSET

HoXx XERR3
LD XERRS RESTORE SPEC PDL
S 3 eSPDL-X
SRT 1
BSI 3 PUSHA-X
BSI 3 POPN-X
BSI 3 ERROR-X  PRINT MESSAGE
nc 41+eINFO
XERR1 DC Rk

XERR3 BSI ERPOP POP GRRBAGE OFF PDL’S
BSC L LSPER BRANCH TO TOP LEVEL

LD XERRL RETURN GIVEN RESULT

BSI 3 POPJ-X
XERRS DC SeSPD
RN HHE A AR * -+ HARH AL A RS ¥ Lt
* POP UNWANTED JUNK OFF STACKS ON ERROR %
AR R KRR RN R S R R R R WA X0 N ¥
ERPOP DC ek

LD ERP99 CHECK SPEC PODL

S 3 eSPDL-X
BSC L ERP18,+ BRANCH UNLESS OVERPOPPED
BSI, 3 ERROR-X

oc 49+DUNP
ERP18 STX 1 ERP98 SAVE REG PDL POINTER

SRT 1 POP GRRBRGE OFF SPEC PDL

BSC L ERP38,-

ST0 ERP97

ERP28 BSI 3 POPS-X
MDX L ERP97,1

HOX ERP28
ERP38 LD L 1 CHECK REG PDL
S ERPI8

BSC I ERPOP,- RETURN UNLESS OVERPOPPED
BSI 3 ERROR-X

nc 39+eDUnP

ERP97 DC LS

ERP98 DC ek

ERP39 DC 8

* ERRSET FUNCTION %
DC eNLAM+1+eL IST

] é




ERSET LD 3 e5PDL-X  SAVE CURRENT SPEC POL LEVEL

STO ERPOE

BSI 3 PUSHS-X  PUSH LAST LEVEL

oc ERPSS

LD ERP38 PUT THIS LEVEL IN SHITCH
STO ERPYY

BSI 3 PUSHS-X  PUSH ERR GRAG SWITCH

oc ERRSY

BSI 3 PUSHS-X  PUSH REG PDL LEVEL

oc 1 (XR1 IS5 REG PDL POINTER)
LD 3 efRGZ~X  USE ARG 2, IF ARY, TO
B5C 2 SET ERR GAG SHITCH -
BSI 3 XCAR-X NIL = PRINT ERRORS

ST0 L ERRS3S NON-NIL = GAG

BSI 3 PUSHJ-X  EVAL FIRST ARGUHENT

0c EvAL

RTE 16 SAVE IN EXT

BSI 3 POPS-X RESTORE REG POL

BSI 3 POPS-X RESTORE GRG SH

BSI 3 POPS-X RESTORE SPEC PDL LEVEL
SRR 16

BST 3 XCONS-X  RETURN LIST OF EVALED RRG
BSI 3 POPJ-X

F-3-3.3 3 b3 3 £33 b33,

BSS E 8
DSKBF DC 328 HORD COUNT
oc ek SECTOR ADDRESS
BSS 320 ERROR MESSAGE DISK BUFFER

L3 o RN AR N SR O ROR AN . NI




HDNG 14 GHRBAGE COLLECTOR (RECLAINER)

o St ke e e e %
ek ek ks Bt %

% GRRBAGE COLLECTOR %
* COLLECTION PROCEEDS IN 7 STEPS -~ %
% L. CLERR BIT TABLES %
#* 2. MARK OBLIST STRUCTURE &
% 3. MARK ATOHS ON OBLIST (NON-THR) =
* 4, MARK TENLIST AND ITEMS THEREON x
% 5. MARK FROM BOTH PDL’S %
S 6. REMOVE TRULY HORTHLESS ATOMS %
% 7. CONSTRUCT FREE LISTS #
bc eNLAR
GC STX 2 GC383 SAVE XR2
LDX 28 INDICATE TYPE
HOX GCaio
GCFST OC ek
STX 2 GCY83 SAVE XR2
LOX 21 INDICATE TYPE
MDX L A#GCGAR,8 IS GCGAG NIL
MDX GCele
BSI 3 ERROR-X  IF S0, PRINT HMESSAGE
nc 8+eINFO
MDX Gcals
GCFXS DC T3
STX 2 6C983 SAVE XR2
Lo 22 INDICATE TYPE
MOX L A#GCGR,8 IS GCGAG NIL
MDX GCeie
BSI 3 ERROR-X  IF S0, PRINT MESSAGE
hin 9+ INFO
6CO18 STX L2 GC728+1  SAVE TYPE INDICRTOR
LD GC989 ALTER ERROR NUMBER IN
STO L PSHA3 CRSE OF PDL OVERFLOM
gdgeieririiakky 1o CLEAR BIT TABLES tosiktdsiditohists
SRA i8
LDX L2 LeFXB CLEAR FXS BIT TABLE
GC828 STO L2 SeFXB-1
Mox 2 -1
MDX 6Ce28
Fherxtperteskk 2. MARK OBLIST STRUCTURE sgekpsesdofosdid
L0 L #0BLS GET ADR OF OBLIST
ST0 GCess SRVE IN CASE OF ERROR
GCB858 AND GC982
BSC L GCL108,+- BRANCH IF NIL
STO GCa86
LD 1 6Cass HARK NODE
OR GC987
ST0O I GCses
LD GC966 MARK ATOM TEMPORARILY
BSI 3 XCAR-X
ST0 GCBB85+1
6C865 LD L -z
S GC981
BSC z DON’T MARK IF POTENTIAL THR
OR 6C9687
R GCsel
ST0 1 GCB65+1
MDX L 6C865+1,1
NOP
LD 1 GC865+1
- BSC L GC888,~ ERROR IF NOT AN ATOM
o LD I o6coes (CDR 6C986)
MDX GCasy
GCB88 LDX L2 LeFST CLEAR ALL MARK BITS
GCB82 LD L2 SeFST-2 IN FREE STORAGE
AND 5C802
ST0 L2 SeFST-2




o

HOX 2 -2
HOX G£682
BSI 3 ERROR-X  PRINT ERROR HMESSAGE
his 16+eFATL
6C68s DC F
gkt 3, MARK ATOMS ON OBLIST (NON-TUA) s2x
GCigs LD L #0BLS GET RDR OF OBLIST
GC118 AND 6C982
BSC L GC286,+- BRANCH IF NIL
570 GC386
BSI 3 XCAR-X GET RDR OF AN ATOH
ST0 GC985
LD 1 6C885
BSC L GC136,- BRANCH IF POTENTIAL THR
AND 6982
ST I GC98S UNDO TENP HARK
LD 6C985
BSI 3 PUSHJ-X  HMRRK THE ATOH
nc GCHRK
GCI38 LD I GCYse (COR GC986)
HOX GCile
defgdckokdcioktord 4. MARK TENLIST AND ITEHMS THEREON sesx
GC208 LD 3 @THLS-X  GET ADR OF TENMLIST
GC218 AND GC982
BSC L GC388,+~ BRANCH IF NIL
ST0 GC908
L0 1 GCaes MRRK NODE OF TEMLIST
OR GC987
ST0 I GC308
LD GC988
BSI 3 XCRR-X TAKE CRR
STO GC228+1  GET CONTENTS OF LOC
GC228 LD L m-x POINTED TO BY CAR
BSI. 3 PUSHJ-X  MRRK IT
bcC GCMRK
L I GC988 (COR 6C968)
MOX GC218
SRRtk FE R R Ok S R R R Rk
GC9a1 DC eUNDF
GC982 DOC /7FFF
GC383 DC ) XR2 SAVED HERE
GC985 DC gt
GC3986 DC Fmge
GC387 DC /8688
GCS88 DC i
GC989 nC 11+@FATL ERR NO. FOR GC PDL OVERFLOW
p2-33 ke £ pt-3:2- 5332333
pgkiierk 5. MARK FROM BOTH PDL’S ssssdsibrsiss
GC388 LD L 1 MARK FROM REG POL...
GC318 STO GC3988
S L 6CY19
BSC L GC358,- BRANCH IF DONE
LD 1 GC948 GET WORD FROM PDL
BSC L 6C328,+ BRANCH IF BIT 8 SET
BSI 3 PUSHJ-X  MARK FROM RDR FROM PDL
pc GCMRK
6C320 LD GC908 MOVE DOWN PDL
A GC918
MoX GC318
GC358 LD 3 @SPDL-X  MARK SPEC POL...
GC368 STO 6C988
S 6C917
BSC L GC4B8,+ BRANCH IF DONE
LG 1 GCS68
BSC L GC378,+ DBRANCH IF BIT @ SET
BSI 3 PUSHJ-X  MARK FROM ADR FROM PDL
310 GCHRK
GC378 LD GCg08 MOVE DOHN PDL
S GC918
MOX GC368

Ffodickk ok
GC408 LD

6. REMOVE TRULY WORTHLESS ATOMS s
GC4B34+1




STO GC966
GC483 LD L #OBLS GET RDR OF OBLIST
GC428 AND GC916
BSC L GC588,+«- BRANCH IF NIL
ST0 6985
BSI 3 XCAR-X
BSI 3 XCDR-X
BSC L GC438,+2 BRANCH IF HARKED
Lb I GC9ss REMOVE ATOM FROM OBLIST
STO 1 GC966
AND GC91e UNMARK OBLIST NODE WHICH
ST0 I GC985 WAS DISCONNECTED
HDX GC428
GC438 LD GCs8s
ST0 G986
LD I GC985 (COR GC8B5)
MDX GC428
GCs812 bC 1+eMAJR  NORMAL PDL OVERFLOW ERR NO.
GC913 SLAR ] USED TO CONSTRUCT SHIFT
GC3814 DC LeFXS
GC315 DC EeFXS-1
GC316 DC /TFFF
GCa17 DC SesSPD
GC918 DC 1
GC919 DC SeRPD
sgssckxicrriksxd 7. CONSTRUCT FREE LISTS sxsutsbiiokicdis
GC588 SLT 32 CLEAR ACC AND EXT
ST0 3 eFSTL-X  CLEAR FREE LIST RDRS
ST0 3 eFXSL-X
STO GC718 CLERR LIST COUNTERS
ST0 6C711
LDX L2 LeFST COLLECT FREE STORAGE...
GC518 LD L2 SeFST-2  GET A NODE
BSC L GC528,+Z2 BRANCH IF MARKED
LD 3 eFSTL-X  ELSE ADD TO FREE LIST
STD L2 SeFST-2  NOTE - EXT IS STILL ZERD
b L 2
R GC518+1
ST0 3 eFSTL-X
MDX L G6C718,2  INCR COUNTER
MDX GC538
G6C528 AND GC916 CLERR BIT 8 IF MARKED
STO L2 SeFST-2
6C538 MDX 2 -2
MOX GC518
LD GC3915 COLLECT FIXED-POINT LIST
STO GC908
LD GC914
ST0 6C986
GC548 LD 6£986 GET COUNTER
) GCY18
RTE 28
SRR 12 X
A GC913 CONSTRUCT SHIFT TO GET BIT
ST0 GCS58
RTE 12
SRA 4
ST0 L 2
LD L2 SefFXB GET WORD OF BIT TABLE
GC558 SLA et GET BIT
BSC L GC568,+2 BRANCH IF MARKED
LD 3 eFXSL-X ADD TO FREE LIST
ST0O I GCges8
Lo GC908
ST0 3 eFXSL-X
MoX L GC711,1  INCR COUNTER
GC568 MDX L 6C988,-1
MDX L 6C966,-1
MDX GC548
whrdkiokixxix END OF GARBAGE COLLECTION sotsesctomssiess




GC788 LD 6C912 RESTORE NORMAL POL
STO L PSHA3 OVERFLONW ERROR CODE
GC785 MDX L #GCGA,8  SKIP IF GCGRG NIL
MDX GC728
BSI 3 ERROR-X  PRINT MESSAGE
Bc 7+@INFO
G6C718 DC et
6C711 OC et
GC728 LDX L2 #-x PUT TYPE CODE IK XR2
BSC 12 = BRANCH ON TYPE
bc 6C725 8 - INVOKED BY USER (GC}
oe GC738 1 - INVOKED BY CONS
nc GC758 2 - INVOKED BY MKFXN
GC725 LOX 12 GCse3 RESTORE XR2
SRA 16 RETURN NIL RS VALUE
BSI 3 POPJ-X RETURN TO USER
3 Sk % x Lok
GC738 LD 3 eFSTL-X  HAS RANY FST ARER COLLECTED
BSC L GC748,2 BRANCH IF SO
BSI 3 ERROR-X  ELSE FATAL ERROR
bC 5+eFATL
GC748 LDX 12 GC383 RESTORE XR2
BSC 1 GCFST
Sk gk dofdekkokdorololokoiok Sk
6C756 LD 3 @FXSL-X  HAS ANY FXS RREA COLLECTED
BSC L GC768,2 BRANCH IF S0
BSI 3 ERROR-X  ELSE FATAL ERROR
hle B+eFARTL
GC768 LDX 12 6C983 RESTORE XR2
BSC I GCFXS

£.3.3.3.2.8-2-3/3.5 8.3 $.3.33 83523




HONG 15 MARK TREE FOR GRRBAGE COLLECTOR
Feddedesd Aokl dlelolooks it e % %
* GCMRK -~ MARK TREE FOR GARBAGE COLLECTOR #*

o ol Rk ek ok Rk ko kkelololfoloiol ool ofolek Sk Rkl R R

GCHRK RAND GCM92 CLERR BIT @ OF ARG

ST0 6CHIY AND SAVE IT

5 6CHI8

BSC L GCMLO,+Z

5 6CH97

BSC L GCM38,+2 BRANCH IF IN FST
GCH1B LD 6CH99

S GCHIB

BSC L GCH28,+2Z

s GCMIS

BSC L GCMBB,+Z BRANCH IF IN FXS
GCH28 BSI 3 POPJ-X RETURN
GCM38 LD . I GCHIY GET FIRST HORD OF NODE

BSC +2

BSI 3 POPJ-X RETURN IF ALREADY MARKED
OR GCMY& ELSE MARK IT

ST0O I GChgs

Lo GCM39 IS IT AN ATON BIT @

f GCHA3 OF CAR SET)

$T0 GCM35+1

GCM35 LD L w-x
BSC L GCHMS58,-  BRANCH IF NOT
AND GCHI2
BSC L GCM&4B,Z  BRANCH UNLESS PNRME NULL
LD I GCHa9g IS IT A (NULL) STRING
S GCnas (IT IS NOW MARKED)
BSC P NO, SKIP FOR ERROR
BSI 3 POPJ-X YES, RETURN
BSI 3 ERROR-X
hin 15+eDunpP

GCM4B STO GCM4S5+1  MARK PNAME

GCM4S LD L s-x

OR GCNY4
STO I GCMAS+1
AND GCMI2

BSC L GCM4B,Z
LD I GCHYY 60 MARK PROPERTY LIST
MoX GCHRK
6CHM58 LD GCHIg SAVE ARG ON PDL
BSI 3 PUSHA-X
BSI 3 XCAR-X  MARK CAR OF NODE
BSI 3 PUSHJ-X
nC GCHRK
BSI 3 POPA-X  POP ARG
$T0 GCMS5+1  TRKE COR (THIS IS A

GEMSS LD L s-» FAST WAY)
MDX  GCMRK GO MARK COR
GCMB8 LD GCMIS  MARK HORD IN FXS
s 6CH9s
RTE 28
SRR 12
OR GCM1  CONSTRUCT SHIFT
ST0  GCM63
RTE 12
SRA 4
A GCM98  CONSTRUCT RDDRESS WITHIN
STO  GCMES+l  BIT TABLE
Lo 6CM94
GCMG3 SRA w-x PUT BIT IN PROPER POSITION
GCMBS OR L #-% OR INTO BIT TRBLE
STO 1 GCMBS+l
MDX  GCH28 .
6CMa9 DC @STR+€ATON
GCHI8 DC SeFXB
GCMIL SRR 8 USED TO CONSTRUCT SHIFT
6CM92 OC /TFFF

6CNa3 oc 1




GCHa4
GCNYs
GCH9s
GCHg7
GCH98
GCM9g

bc
bc
oc
nc
oc
ne

/8688
EeFXS-SeFXs
SeFXs
E@FST-SeFSsT
SefFsT

e

et

LIST




HONG 16 XCONS,

CONS, HKFXK

Fdfekiolnkkinkoio ook kiork

% CONS XSUBR

PRI N AR AR AR *

IR R 22 R R R R e S R S
XCNS1 STD XCNSS
LD 3 eFSTL-X
BSI L GCFST,+-
LD 3 eFSTL-X
ST0 XCNS2+1

Bk

COR IN RCC, CRR IN EXT

GC IF NO FST LEFT
GET RDR OF FREE CELL

LD I eFSTL (SETQ eFSTL (COR eFSTL))

ST0 3 eFSTL-X

LDD XCNSS PUT GOODIES IN FREE CELL
XCNG2Z STD L #-x

SLY 32

STD XCNS9

Lo XCNS2+1  RETURN RDR OF CELL

BSC I XCONS

BSS E @
XCNSS DC NIL PROTECTED BY TEMLIST

nc NIL

% el e % fefedk

% CONS FUNCTION

AR RERA Ed A e R o R ST

bec eLAN+2
CONS LD 3 eARG1-X
RTE 16

LD 3 eRRG2-X
BSI 3 XCONS-X
BSI 3 POPJ-X

%

(LAMBDR (X Y) ...
PUT FIRST ARG IN EXT,

SECOND IN RCC

% MKFXN SUBROUTINE

HKFX1 STO MKFXS
LD 3 eFXSL-X
BSI L GCFXS,4+-
LD 3 eFXSL-X
570 HKFX2+1

SAVE NUMBER

GC IF NO FXS LEFT

LD I eFXSL
ST0O 3 eFXSL-X
LD MKFXS
MKFX2 ST0 L #-x
LD MKFX2+4  RETURN ADR OF NUMBER
BSC I HMKFXN
MKFXS DC -k




HONG 17 INPUT, TYI, RERDCH

% SET UP INPUT FOR PROPER INPUT DEVICE %
FAH o AR ORI ROE FOEMEOLSOX R RN FERE R NI £
SETIN DC EE
L0 I SETIH SET NAHE OF CALLING FHN
MDX L SETIN, L

ST0 SETI2
Lo 3 eRARGL-X  GET ARG 1
SETIZ DC %

BSI 3 XNCHK-X  CHECK IT
BSI 3 PUSHJ-X  CHECK IF DEFINED
GC IDEVP

BSC L SETIS,+~ ERROR IF NOT
LD I eRRGL
ST0 L INDEV SET DEVICE NUMBER
BSC I SETIN
SETIS LD 3 eARGI-X  PRINT ERROR HESSAGE
ST0 SETIE
BSI 3 ERROR-X
oc 13+eMAJR
SETIB DC % FAULTY DEVICE NUMBER
* SET UP INPUT FOR SYSTEM INPUT DEVICE ®
SYSIK DC LR

ST0 3 eRPRGL-X
SYSI2 LB L A#5YSI CHECK SYSIN
BST 3 XNMBP-X
BSC L SYSI5,+- BRAD IF NOT R NUMBER

LD 1 #SYSI USE SYSIN

BSC L SYSIS,+- BRANCH IF BAD

pc IDEVP

BSI 3 PUSHJ-X

BSC I SYSIN

ST0 L INDEV
SYSIS LD 3 eSYSI-X  USE STANDRRD INPUT

BSC +=Z
33 X % $:2 33333 $-3:3.3 3-2.3.2:33
* PEEK - PEEK AT AN INPUT CHRRACTER *
A RORR R R R A 2 R L2 4 ¥¥¥
PEEK DC -

STX 1 INPTS+1  SAVE XRi

STX 2 PEEKB+1  SAVE XR2

LOX I3 $XR3X SET XR3 FOR LIBFS

LOX Il INDEV PUT DEVICE NUMBER IN XR1
LD L1 INPKC IS NEXT CHRR IN SAVE ARER
BSI Il INSUB,+- IF NOT, GET ONE

STO L1 INPKC SRVE IT

LDX Il INPT5+1  RESTORE XRi

PEEKE LDX L2 #-x RESTORE XR2

LDX L3 X RESTORE XR3

BSC I PEEK
L3 INPUT — INPUT A CHARACTER *
INPUT DC -k

STX 1 INPT5+1  SRVE XRi

STX 2 INPTB+1  SRVE XR2

LBX I3 $XR3X SET XR3 FOR LIBFS

LOX L1 w-x PUT DEVICE NUMBER IN XR1
INDEV EQU -1 DEV NUMBER MAY BE CHANGED

LD L1 INPKC IS NEXT CHAR IN SAVE ARERA

BSI Il INSUB,+- IF NOT, GET ONE

RTE 16
SRA 16
STO L1 INPKC CLEAR SRVE BUFFER
RTE 18
INPTS LDX L1 -2 RESTORE XR1
INPTE LDX L2 %-x RESTORE XR2
Lox L3 X RESTORE XR3

BSC I INPUT




HAHORIER

READ EOF ERROR HANDLER ¥

i

Fdekiek

RDEOF LD INDEV GET DEVICE NUNMBER
ST0 ROEO7
LOX T1 INPT5+1  RESTORE XR1 FOR PDL
LoX L3 X RESTORE XR3
Los 1

STS L ERRSE SET SHITCH FOR NO FLUSH
BSI 3 ERROR-X  SIGNAL ERROR

b 37+eMAJR
RO W ORI RN % &3
RDEO7 DC -
- 3.5. 384 2 ‘d R e ofie e b4 34
% READCH, READC, PEEKCH, PEEKC
be gLAM+1 (LAMBDR €0 ...
REDCH BSI L SETIN
il #RDCH
LDS 8
DX RDCH1
fefesdekxgok Jeesddefieyn *
oc eLAM+1 (LANBDR (X) ...
READC BSI L SETIN
oe #REDC
LDS 1
MDX RDCH1
Be eLAN+] (LAMBDA (X) ...
PEKCH BSI L SETIN
oc #PKCH
LDS, 2
HDX RDCH1
(3233202 % ¥ Fopfkdefokfok ok dokkkk
oc eLAM+l (LAMBDA (X) ...
PEEKC BSI L SETIN
oc #PEKC
LDS 3
RDCHL STS RDCH2 SAVE INDICATOR
LD RDCH2
570 ROCHS
RDCH2 LDS -
BSC L RDCH3,C
ROCHX BSI L INPUT INPUT CHAR
BSC L ROCHX,+Z TRY AGRIN IF KEYBORRD KILL
MDX RDCH4
RDCH3 BSI L PEEK PEEK AT CHAR
BSC L RDCH4,- BRANCH UNLESS KEYBORRD KILL

BSI L INPUT INPUT CHRR

MDX ROCH3 G0 PEEK RGAIN
ROCH4 SRT 16

BSI 3 XCONS-X  MAKE CHAR LIST

OR RDCHY SET ATON HARK
RTE 16
LD ROCH8 SET STRING VALUE MARKER

BST 3 XCONS-X

RDCHS LOS etk
BSC L RODCHG,0
ST0 3 eARGL-X  INTERN STRINu IF
BSI 3 PUSHJ-X REROCH OR PEEKCH
oc INTRN

RDCHG BSI 3 POPJ-X

RDCH8 OC eSTR
RDCHS OC efToNn
% TYT FUNCTION ®
oo ks o TR E R AR R AR
oc elLAM+L (LAMBOR (X) ...
TYI BSI L SETIN SET INPUT DEVICE
nc LRS!

BSI L INPUT RERD A CHAR




STO TYIi+l
TYIL LD L %-x GET EBCDIC
SRR 8
BSI 3 MKFXN-X  MRKE IT A NUMBER
BSI 3 POPJ-X
v f3-a: 3.4 3 E'S ks HEEWE
% INTERN FUNCTION %
ek doioigokdoleiaialofokk P332 3383533 £33 %
ne eLAN+1 (LAMBDAR (X
INTRN LD 3 @ARGL-X  CHECK FOR VRLID ARGUHENT
BSC 4
BSI 3 POPJ-X 0K IF NIL (RETURN)
) INT99
BSC L INTi8,+Z
) INT98
BSC L INTi8,- BRD IF OUTSIDE FREE STG
2} INTS7
ST0 INTB85+1
INTBS LD L #ex GET CAR
BSC L INT15,+2 BRD IF NOT RTOH
INTiG LD 3 eRRG1-X
ST0 INT12
BSI 3 ERROR-X
oc 17+eMAJR
INT12 DC Ll
INT15 STO INTS6 SRVE ADR OF PNAME STRING
SLA 1
BSC L INT28,Z ERROR IF PNAME NULL
BSI 3 ERROR-X
nc 18+eNAJR
INT28 LD INT95 GET RDR OF RTOM OBLIST
INT25 STO INTS4
LD INT96
ST0 INT98 SAVE ADR OF PNRME OF ARG
LD 1 INT94
BSC L INT45,+- BRANCH IF END OF OBLIST
BSI 3 XCAR-X
STO INTS3 SAVE ADR OF ATOM
BSI 3 XCAR-X
BSC L INT38,2 ERROR IF NULL
BSI 3 ERROR-X
i[o 12+eDUNP
INT38 STO INT92
BSC L INT35,Z BRANCH IF MORE LETTERS
HOX L INT98,8  SKIP IF NONE LEFT IN ARG
MDX INT48 TEST NEXT ATOM
LD INT93 CHECK IF NIL
S INT87
BSC 2 RETURN CLEAR ACC IF SO
LD INT93 RETURN EQUIVALENT ATON
BSI 3 POPJ-X
INT35 LD INT92 GET CHAR OF ATOM
BSI 3 XCAR-X
STO INTS1
LD INT98 GET CHRR OF ARG
BSC L INT45,4-
BSI 3 XCAR-X
S INT91
BSC L INT45,+Z2 BRANCH TO INSERT
BSC L INT48,2 BRANCH TO TEST NEXT ATOM
LD I INT98 TEST NEXT CHAR
ST0 INT98
Lb I INT92
DX, INT38
INT4B LD I INT94 TEST NEXT RTOM ON OBLIST
HoX INT2S
INT82 OC #CeR
INT83 DC &R
INT84 DC eD-eR
INT85 DC ef
INT86 DC eC




INT87 DC #NIL

INT88 DC NIL PROTECTED BY TEMLIST

INT8S bC @UNDF

INTS8 DC H-

INTS1 DC R

INTS2 DC Kt

INTS3 DC it

INT94 DC et

INT9S DC #OBLS

INT36 OC St

INTS7 DC 1+EeFST

INT98 DC EeFST-SefFST

INT99 OC SeFsT

oot e Sk e Sl e ok SR g R e ok S et e e e ek e e

INT4S5 LDD I @RRGI CREATE NEW RTOM WITH
LD INT89 UNDEFINED VALUE, AND
BSI 3 XCONS-X PROTECT IT FROM
ST0 INT88 GARBAGE COLLECTION

BSI 3 XCAR-X GET PRINT NAME
STO INT98 SAVE, CHECK FOR C-R ATOM
BSI 3 XCAR-X
EOR INT86 IS FIRST CHAR €
BSC L INTE8,Z BRANCH IF NOT
INTS8 LD 1 1INTS8 GET REST OF CHARS

570 INTSB
BSC L INT68,+- BRANCH IF NONE LEFT
LD I [INT98
BSC L INTS5,+- BRANCH IF ONLY ONE LEFT
LD INT9O TEST NEXT CHAR
BSI 3 XCAR-X
S INT85 IS ITA
BSC Z
S INT84 IS ITD
BSC L INT68,2 BRANCH IF NEITHER
MDX INTS8
INTSS LD INT90 TEST LAST CHAR
BSI 3 XCAR-X

EOR INT83 ISITR
BSC L INT68,Z BRANCH IF NOT

LD INT82 GIVE THE ATON A SPECIAL
RTE 16 C-R FUNCTION VALUE
LD INT88
BSI 3 XCONS-X
5T0 I INT88
INTB8 LD INT88
RTE 18

LB I INTS4 INSRT NEH ATOM INTO OBLIST
BSI 3 XCONS-X

STO I [INT94

LD INT88 GET NEW RTOM

RTE 16 SAVE IN EXT

SRR 16

ST0 INT88 RESET PROTECTED LOC TO NIL
RTE 16 GET RTOM FROM EXT

BSI 3 POPJ-X




R

ES

vvvvvvvvvvv SRR RROR RN N

READ FUNCTIO

e .

Sk

R e ]

bc

elLAM+l (LAMBDA XY ...
READ BSI L SETIN SET INPUT DEVICE
ne #READ
RDBBS STX 2 RDB35+1  SAVE XR2 (READSTR ENTRY)
LDX 12 INDEV (SETIN SET INDEY PROPERLY)
RB&18 BSI L PEEK PEEK AT A CHAR
S ROS6L
BSC Z
) RD9B2
BSC L RDG28,Z  BRANCH UNLESS BLANK OR )
STO L2 INPKC ELSE FORCE NEXT PEEK TO
MDX RDB1G GET R NEH CHAR
RDB28 SRA 16 SET REDSH S0 EOF CARRD
ST0 REDSH IS AN ERROR
RBB25 BSI 3 PUSHJ-X  CALL RECURSIVE
be RDGS6 S-EXPRESSION RERDER
BSC L RDB18,+2 TRY AGRIN IF KEYBORRD KILL
STX REDSH RESET REDSH
RDB3S LOX L2 %-% RESTORE XR2
BSI 3 POPJ-X
RD9GL DC @
RDS82 DC @RPAR-@
R L L LB R S S D LS RS S P ST S P E PR
REDSH DC etk 8 MEANS EOF CARD IS ERROR
ool R R EE AT ik
RDBS8 BSI L INPUT INPUT R CHAR
BSC +2
BSI 3 POPJ-X POP QUT IF KEYBORRD KILL
STO RDY18 SAVE CHAR
S RO96L
BSC L ROB58,+- TRY AGAIN IF BLANK
S ROS1L
‘BSC 2
) RD912
BSC L RDB6B,Z2  BRANCH UNLESS . OR )
STX 2 RDBSS
BSI 3 ERROR-X  ERROR - INVALID EXPRESSION
1o 28+eMRJR
RDBSS DC Stk
RDBG8 S RDY13
BSC L RO6OB,+- BRANCH IF (
S RD914
BSC L RD588,+-~ BRANCH IF * (QUOTE)
S RDI1S
BSC L RDS88,+- BRANCH IF , (COMMA)
MDX RDiB8
RRERRR RN R % R -3 £ e ve g g pudid g
RDS18 DC i
RDSL1 OC ePER-
RDS12 OC eRPAR-PER
RDS13 DC el.PAR-eRPAR
RDS14 DC eQUOT-eLPAR
RDS15 DC eCOMR-eQUOT
RDl6E8 SLT 32
BSI 3 XCONS-X  CRERTE ATOM HERDER
ST0 RD928 SAVE ADR FOR PROTECTION
A RD921 .
ST0 RD922 SAVE RDR TO APPEND CHRRS
STX 2 RD288+1  SAVE XR2
X 27 SET BITS IN CHRAR TYPE SH
STX 2 RD923 (ONLY 2 BITS ARE NOW USED)
Lpx 23 SET XR2 TO SHIFT FIRST CHAR
LD RD918 CHECK CHAR
RD118 S RDY24
BSC L RD128,Z2 BRANCH UNLESS RHPERSAND
ST0 RD923 ZERO CHAR TYPE SUITCH




BSI L INPUT USE WEXT CHAR
570 RDS18
BSC +2
BSI 3 POPJ-X  POP OUT IF KEYBOARD KILL
RDI28 LD 1 ROS18 GET INDICATOR BITS FOR CHAR
SRR 2 SHIFT 3 IF 1ST CHAR, ELSE 8
AND RD923 AND OVER BITS ALREADY THERE
570 RD923
LD RD910 APPEND CHAR TO PNANE
SRT 16
BSI 3 XCONS-X
MOX 28 IF FIRST CHAR
OR RDYZS OR IN ATOM MARK TO ADR
ST0 1 RD922 PUT ADR IN LAST NODE
570 RDY22 SRVE AS ADR FOR NEXT APPEND
LoX 28 ZERD XR2 FOR OTHER CHARS
BSI L PEEK PEEK AT NEXT CHAR
5 RD9BL IS IT BLANK
BSC 2
5 RDYLL IS IT . (DO
BSC 2
) RD912 IS IT)
BSC z
s RD913 IS IT ¢
8SC pi
s RD914 IS IT * (QUOTE)
BSC z
5 RDS15 IS IT , (COMMA)
BSC L RD268,+- BRANCH IF ANY ONE OF THEM
BSI L INPUT INPUT THE CHAR PEEKED AT
ST0 RDALG SAVE IT
BSC L RD118,-
BSI 3 POPJ-X  POP OUT IF KEYBOARD KILL
RD928 OC NIL PROTECTED BY TEMLIST
RD921 OC 1
RD922 DC -
RD923 DC Fok
RD924 DC eAMPR
RD925 DC eATOoN ALSO CONSTANT /88089
RD2688 LDX L2 #-x RESTORE XR2
LD RD923 CHECK CHRR TYPE SWITCH
BSC L RD258,E  BRANCH IF DECIMAL NUMBER
SRA 2
BSC L RD398,E  BRANCH IF HEX NUMBER
RD218 LD RD920 SET UP ARG FOR INTERN
STO 3 eRRGL-X
SRA 16 CLERR PROTECTED LOC TO NIL
570 RD326
BSC L INTRN INTERN ATOM AS RESULT
RD256 MDX L RD922,1 IS LAST CHAR + OR -
0 1 RD922 (IF S0, IT IS ONLY CHAR)
5 RDI38
BSC z
5 RD93L
BSC L RD2i8,+- IF 50, BRANCH TO INTERN IT
STX RDI32 SET SIGN SWITCH FOR +
SRA 18
STO RD933 CLEAR VALUE
Lo RD9280
sT0 RD285 SAVE ATOM HERDER FOR ERROR
BSI 3 XCAR-X  GET ADR OF PNAME STRING
570 RDI22
BSI 3 XCAR-X  CHECK FIRST CHAR
5 RDI30
BSC L RD268,+- BRANCH IF +
) RDI3L
BSC L RD265,2 BRANCH UNLESS -
$T0 RD932 CLEAR SIGN SWITCH FOR -
RD268 LD I RD922 SKIP FIRST CHAR
STO RD922




RO26S LD RD922
RD267 BSI 3 XCAR-X GET DIGIT
S RDY934
ST0 RO935+1L PUT IN HD 2 OF 2-HORD ZERO
LD RDY33
il ROY36 HULTIPLY OLD VALUE BY 18
RO RDS35 ADD IN NEW DIGIT
BSC L RD288,2 BRANCH IF OVERFLOM
SLT 16
ST0 RDY933 SAVE VALUE
LD I RDS22 CHAIN DOWN LIST OF DIGITS
ST0 RDS§22
BSC L RD267,2 BRANCH UNLESS DONE
STO RDY28 CLEAR PROTECTED LOC TO NIL
LD RDO933 GET VALUE
BSC L RD278,- OKAY IF NON-NEGATIVE
SLA 1
BSC L RD288,Z ERROR IF LARGER THRAN 32768
MBX L RDY32,8 ERROR IF EXACTLY 32768
MDX RD288 BUT SIGN IS +
R0O276 LD RDY833 GET VALUE
HDX L RDY32,8 SKIP IF SIGN SWITCH -
HDX RD273
SRA 18 COMPLEMERT NUMBER
) RDS33
RD273 BSI 3 MKFXN-X  HAKE A NUNMBER
BSI 3 POPJ-X POP OUT
RD288 STX 2 RD287
BSI 3 ERROR-X  ERROR - NUMBER OVERFLOM
DC 22+eMINR
RD285 DC et
RD287 DC i
LD RD925
LD RDY925 USE 32768 IF NEGRTIVE
MDX L RDY32,8
LD RD937 USE 32767 IF POSITIVE
MDX RD273
RD938 DC ePLUS
ROY31 DC eDASH-ePLUS
RD932 DC et
RDY33 DC F-%
RD334 DC @8
RD935 DEC 8 TWO-WORD ZERO, EVEN LOC
RD936 DC 18
RD937 DC /7FFF

AR e N R

RD368 MDX L RO922,1

LD I RD922
S RD948
BSC L RD218,+-
LD RD928
STO RD325
BSI 3 XCAR-X
BSI 3 XCOR-X
STO RD932
SRA 16
ST0 RD928
ST0 RD933
LoX 24
RO318 LD RD933
SLA 4
ST0 RD933
LD RD932
BSI 3 XCAR-X
S RD934
BSC +Z
A RD941
OR RD933
$T0 RD933
L0 I RD932
BSC L RD328,+-

Seldekiopiooliopiiok

SRR R

IS LAST CHAR /
(IF 50, IT IS ONLY CHAR)

NI RN

IF 50, BRANCH TO INTERN

SAVE ATOM HEADER FOR ERROR
GET ADR OF PNAME STRING
SKIP FIRST CHAR

SAVE RDR OF STRING

CLERR PROTECTED LOC 7O NIL

CLEAR VALUE

SET COUNTER FOR 4 DIGITS

SHIFT VALUE OVER BY 4 BITS
(MULTIPLY BY 16)

GET NEXT DIGIT

SKIP IF 8-9

ELSE CORRECT FOR A-F

OR NEW DIGIT INTO VALUE

CHRIN DOWN LIST OF DIGITS
BRANCH IF DONE




ST0 RO832
HDX 28 SKIP IF XR2 ALRERDY @&
HOX 2 -1 ELSE DECR BY 1
NOP
HOX RD318
RD328 HOX 2 8 SKIP IF XRZ IS ZERO
MDX RD3380
LOX 12 RD288+1  RESTORE XR2
STX 2 RD327 MORE THAK 4 HEX DIGITS HERE
BSI 3 ERROR-X INPUT -~ PRINT WARNING
nc 42+6HINR
RD325 DC E
RD327 DOC Fm
RD338 LDX 12 RD28BO+1  RESTORE XR2
LD RDY933 GET VRLUE, GO MAKE A NUMBER
HOX RD273 AND POP QUT
A RN R AR B R0 RO B SRR AR R R WA L2 22 2 0 4
RDY46 DC eSLSH
ROG41 DC ef-eR+18
RD588 LDD RO968 CRERTE STRING HERDER
BSI 3 XCONS-X
STO RD964 SAVE ADR FOR PROTECTION
A RDI6L
ST0 RDIG2 SAVE ADR TO APPEND CHARS
RDS518 BSI L INPUT INPUT R CHAR
BSC +2
BSI 3 POPJ-X POP GUT IF KEYBOARRD KILL
S RD963
BSC L RD538,+~ BRANCH IF COMMA
RD528 R RDY963
SRT 16 APPEND CHRR TO PNANE
BSI 3 XCONS-X
SRT 15 RDS62 IS 00D IF AND ONLY
LD RDY62 IF THIS IS FIRST CHAR -
SLT 15 THIS PROVIDES ATOM MARK
ST0 I RD962
STO RD962 SAVE FOR NEW APPEND ADR
MDX RD518
ROS38 BSI L PEEK PEEK AT NEXT CHAR
S RDS63
BSC L RD548,2 BRANCH UNLESS CoMMA
STO L2 INPKC ERASE CHAR BUFFERED BY PEEK
MOX RD528 GO USE COMMR RS NEXT CHAR
RDS46 LD RD964 SAVE ADR OF STRING
ST0 RDS%52
SRR 16
STO RDS64
LD RDS62 RETURN STRING
BSI 3 POPJ-X '
BSS E @
RD968 DC eSTR
o /8880
RD961 DC 1
RDS62 OC EEE
RDS63 DC eCOMA
RO964 DC NIL PROTECTED BY TEMLIST
RD588 BSI 3 PUSHJ-X  RERD S-EXPRESSION
nc RDBS8 FOLLOWING QUOTE
BSC +2
BSI 3 POPJ-X POP OUT IF KEYBORRD KILL
SRT 16
BSI 3 XCONS-X  FORM LIST
RTE 18
LD RDY968
RTE 16
BSI 3 XCONS-X  FORM LIST (QUOTE S-EXPR)
BSI 3 POPJ-X
W AT AR L Gl R R 2R T R *
RDY68 DC #uoT




e

RD6O8B BSI 3 PUSHA-X  PUT R NIL (EHPTY LIST)

Lt L 1 ON STRACK, AND THEN RDR OF

BSI 3 PUSHR-X THRT KIL FOR RPPENDING
RDG618 BSI L PEEK PEEK AHEAD FOR A NON-BLANK

BSC L RD788,+2 BRANCH IF KEYBORRD KILL

S RDY71

BSC L RDG28,2
STO L2 INPKC FORCE NEXT PEEK TO NEW CHAR

MOX RD618

RD628 S RD972
BSC L RD688,+- BRANCH IF )
S RDS73

BSC L RD638,+- BRANCH IF . (DOT)
BSI 3 PUSHJ-X  READ AN S-EXPRESSION

oc RD858
BSC L RD788,+2 BRANCH IF KEYBOARD KILL
SRT 18
BSI 3 XCONS-X
STO 118 APPEND TO LIST
STO 18 SAVE ADR FOR NEXT APPEND
MDX  RD618
RDE38 LD 11 BRANCH UNLESS NO
BSC L RD648,Z  ITEH PRECEDED DOT
STX 2 RD635
BSI 3 ERROR-X  PRINT ERROR MESSAGE
g 23+aMAIR
RD635 DC P

RO648 SRA 18
STO L2 INPKC CLEAR PEEKED DOT
BSI 3 PUSHJ-X  RERD S-EXPRESSION

Dc RDOSH

BSC L RD788,+2 BRANCH IF KEYBOARD KILL

ST0 Ii ¢ PATCH ONTO END OF LIST

BSI 3 POPR-X POP OFF TEMP RDR FOR RPPEND
RD658 BSI L PEEK PEEK AHEAD FOR A NON-BLANK

3 RD971

BSC L RD668,2
STO L2 INPKC FORCE NEXT PEEK TO NEW CHAR

MDX RD650
RD668 S RDS972 IS CHAR A )
BSC L RD678,2 BRANCH IF NOT
STO L2 INPKC
RD665 BSI 3 POPR-X POP OFF NEWLY CREATED LIST
BSI 3 POPJ-X POP OUT
R0678 BSI 3 POPA-X POP LIST OFF STACK
ST0 RO675 AND USE IN ERROR MESSRGE
STX 2 RDB77
BSI 3 ERROR-X
oc 21+eMAJR
RD675 DC it
RD677 DC Sk

RD68@ STO L2 INPKC CLEAR PEEKED ) (ACC = &)
BSI 3 POPR-X PGP OFF TEMP ROR FOR APPEND
MoX RDG65

RO788 STO RD962 SAVE KEYBOARD KILL FLAG
BSI 3 POPA-X PGP THO THINGS OFF STACK
BSI 3 POPA-X

LD RD962 GET FLAG
BSI 3 POPJ-X

RD971 BC e

RD972 DC €RPAR-¢

RD973 DC ePER-eRPAR

B e R ]
LIST
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19 KEYBOARD INPUT DEVICE HANDLER

)
AR

ol ok

MR

% KEYBORARD HANDLER

S sBe o SR o S s e o

%

' ok R R R kR

AIF
IKBRD EQU
FKBRD EQU
AGO
.YES ANOP
IKBRD DC
HDX
HDX
IKBES LD
570
IKB87 LD
570
STX
SRA
570
IKBL8 LD
LIBF
RTE
AND
BSC
SLA
BSC
STX
Hox
IKBLS NDX
BSC
MOX
BSC
MDX
HoX
NOP
LD
MX
BSI
SRA
570
LD
BSI
HDX
MDX
LD
BSI
LD
BSI
MoX
1KB25 LD
BSI
LD
BSI
LD
BSI
MDX
IKB38 RTE
sTO
s
BSC
LDX
IKB35 LD
EOR
BSC
HDX
MoX
IKB38 LOX
IKB48 LD
A
IKB4S STO
LD
HDX

L

L

~r

L

I

L

(eKBRD EQ YES),.YES

8

[

.NO

ek

IKBS8,8  SKIP IF NO CHAR IN BUFFER
IKB&S

#0DTI

IKBY5 INIT END SHITCH

IKBS6 INIT BUFFER POINTER
1KB97

IKB86& RESET BS SWITCH

18

IKB98 INIT BUFFER COUNTER

ES Y PUT ODD NUMBER IN ACC
KBCPS READ A CHAR

20

IKBSS

IKB38,+~ BRANCH UNLESS CONTROL

1

IKB15,Z  BRANCH UNLESS CR

IKB9S SET END SWITCH

IKB38 USE BLANK FOR CHAR
IKBY9S, 8

+-Z

IKB18 BRANCH IF NO CHARS IN BUF
1KB25,-  BRANCH UNLESS BS
IKB97,-1 DECR POINTER AND COUNTER
IKBS8, -1

IKBS3

IKB86,8  SKIP IF LAST CHAR WAS BS
1IKB78 ECHO NUMBER SIGN

16 SET SW ~ LAST CHAR HAS BS
1KB86

IKBS7

IKB78 ECHO LAST CHAR TYPED
IKB93,8

IKB18

1KB33 IF NONE LEFT ECHO NUMBER,CR
IKB78

1KBS4

1KB78

IKB18

1KB33 ECHO NUMBER, NUMBER, CR
1¥B78

IKB93

IKB78

IKB94

1IKB78

1KB87 REINITIALIZE FOR INPUT
12

1KB92 SAVE CHAR

IKB&9 IS IT A 8-8-2

1KB6O, +~ BRANCH IF SO

~-LeEBC SEARCH TRABLE
CRDTB+LeEBC

1KBS2

1KB40, +-

1

IKB3S

-LeEBC USE BLANK IF NOT FOUND
2 CALCULATE ADR

IKBS1

IKB97 PUT IN BUFFER

1KB93

1KB86, 8

SKIP IF LAST CHAR WAS BS




BSC +-Z
BSI IKB78 IF 50, ECHO NUMBER SIGH
STX 1KB8&E RESET BS SHITCH
LD I IKBY7 GET CHAR AGAIN
HoX L IKB97,1
MDX L IKB9S,1
BS1 1KB78 ECHO IT
MOX L IKBSS,8
10X IKBS8 BRANCH IF END SW SET
LD IKB98
) IKB9@
BSC L IKB1B,+Z BRANCH UNLESS BUFFER FULL
IKB58 MDX L #DDTI,8
MOX IKB52
LD 1KBS4 ECHO CR
BSI IKB78
IKB52 LD 1KBS6 SET ADR FOR CHAR FETCH
STO IKBSG7
IKBS5S LD I IKB9? GET CHAR FROM BUFFER
HDX L IKB97,1
MOX L IKBY8,-1
NOP
BSC I IKBRD
IKB68 LD 1IKBY3 ECHO OR,QUES,OR
BSI 1KB78
LD 1KB87
BSI IKB78
LD 1KB93
BSI IKB78
LD IKB&8 USE -1 FOR KEYBOARD KILL
STX 1KB3S SET END SHITCH
MDX 1KB4S
1KB&6 DC Rk % ZERO = LAST CHAR HAS BS
IKB87 DC eQUES
1KB88 DC -1
IKB&9 DC /2828 8-8-2
IKBge DC L.eKBD LENGTH OF BUFFER
IKB91 DC EBCTB+LeEBC
IKBS2 DC ek
IKB93 DC eNMBR
IKB94 DC eCR
IKB95 DC ik
1KB96 DC IKBBF
IKB97 DC Fe
1KB98 DC 8 CHAR COUNTER
1KB99 OC /E088
Skl ok ek o K g R etk kR
1KB78 DC e ECHO CHAR UNLESS KBECHO NIL
IKB72 MDX L #XBEC,8
BSC +-2
MoX IKB75
Lox 21 SET OUTPUT FOR TYPEWRITER
STX L2 ouTthv
BSI L OUTPT
LDX 13 $XR3X SET XR3 FOR LIBFS
IKB75 BSC I 1IKB70
FKBRD DC ot
LD IKB94 PRINT CARRIAGE RETURN
BSI IKB78
LD 1KB36 RESET BUFFER POINTER
ST0 1KB97
SRR 18
ST0 IKB98 RESET CHAR COUNTER
STO L INPKC+6  CLEAR PEEK BUFFER
BSC 1 FKBRD
IKBBF BSS 180 KEYBOARD INPUT BUFFER
LeKBD EQU #-IKBBF  LENGTH OF BUFFER
.NO  ANOP
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EVAL FUNCTION

fedoke

b3 Wl E-$ % 53

FOEHRORF

¥* EVAL FUNCTION

ool e sl e e etk

Sedofofefede e dee ool

oc eLAM+L

EVAL LD 3 efRGI-X
BSC, -
BSI 3 POPJ-X
S (AR]H
BSC L EVBI18,+2
s EV982
BSC L EVB28,+Z
EVB18 LD 3 eRRGI-X
BSI 3 POPJ-X
EVaze LD 3 eRRGL-X
R EV383
ST0 EVB38+1
EVB38 LD L x-x
BSC L EVies,-
LD I eARG!
S EVI83

BSC L EV858,7
L0 3 eARGI-X

(LAMBDA (BRG) .
GET RRG

SKIP UNLESS NIL

RETURN NIL IF ARG IS NIL
BRANCH IF NUMBER

BRANCH UNLESS NUMBER
RETURN ARG (NUMBER/STRING)

GET CAR OF ARG

BRANCH UNLESS ATOH
IS IT AN UNDEFINED ATOM

BRANCH IF NOT

STO EVO4B
BSI 3 ERROR-X  UNBOUND VARIABLE ERROR
h[n 23+elAJR
EV848 DC K3
EV858 S EVI83 IS IT A STRING
BSC L EVB18,+- BRANCH IF S0
L0 1 eAfRGL RETURN VALUE OF ATOM
BSI 3 POPJ-X
Sk e Sokeokkig Sestodokokok Sednkalokok g ok -3:3.3:4.4.4
EV381 DC SeFsT
EVS82 DC EeFST-SeFST
EVS83 DC 1
EV1a8 BSC 4 RESULT IS NIL IF
BSI 3 POPJ-X (CAR ARG) IS NIL
STO EVi28 SAVE (CAR ARG)
S EvVagl
BSC L EV118,+2 BRANCH IF NUMBER
S EV382
BSC L EV138,+2 BRANCH UNLESS NUMBER
EV118 BSI 3 ERROR-X  INVALID FUNCTION ERROR
oc 24+€MAJR
EV128 DC it
EV138 LD EV128 GET (CAR RARG)
A EV983
STO EV14041

EV148 LD L -
BSC L EV260,-

LD I EVI128
5 EVI83
BSC L EVI158,2
LD EVi20
ST0 EVISE
BSI 3 ERROR-X
nc 25+eMAJR
EV158 DC e
EV16E8 S EVI03
BSC L EV1i8,+~
LD I EVi28
RTE 18
LB I eRRGL
BSI 3 XCONS-X
ST0 3 eRRGL-X
15334 EVAL
EV288 S EV338
BSC L EV258,4-
S EVS31

BSC L EV308,+-
S EV932

BRANCH IF NOT AN ATOM
GET VALUE OF ATOM

BRANCH UNLESS UNDEFINED

UNDEF INED FUNCTION ERROR

IS IT A CHRR STRING
BRANCH IF SO (ERROR)
GET VALUE OF (CAR ARG)

GET (CDR ARG)

CONS THEN

SAVE AS NEW ARG
AND EVRLURTE
TEST (CAAR RRG)

BRANCH IF SUBR

BRANCH IF LAMBDA




BSC L EV358,+- BRANCH IF NLANMBDA

S EV333

BSC L EV48G,+- BRANCH IF HLAMBDR
S EVS34

BSC - L EV388,+- BRANCH IF C-R

S EVI35

BSC L EVS588,+- BRANCH IF LABEL
LD I eRARGL GET (CDR ARG)
BSI 3 PUSHR-X  SRVE ON STACK
LD EV128 GET (CAR ARG
ST0 3 eARGI-X

BSI 3 PUSHJ-X  EVRLURTE IT

nec EVAL

RTE 18

BSI 3 POPA-X POP (CDR RRG) OFF STACK
BSI 3 XCONS-X  CONS THEH

STO 3 eRARGI-X  SAVE AS NEW ARG

Mox EVAL AND EVALURTE
Fefefeoalokdok 333 % Hesfeofe b ek
EVS38 DC #SUBR
EVS31 DC #LAN-#SUBR
EV332 DC ANLAN-#LAN
EV933 OC AMLAN-ANLBN
EV934 DC #CeR-41LAN
EVS35 DC #LABL-#CeR

Bk ¥ 33 B T2 3 $:35.3.3.2.3.3.3-3 3.1

Ev25e LD 1 EVI2e GET (CDAR ARG)
STO EV268+1

EVZ260 LD L x-x GET WORD POINTED 70
SRA 14 GET TOP THO BITS
A EV948
ST0 EV278+1
EV278 BSC I  #-x BRANCH ON THO BITS
FFEAFRF A AR RS NS AN F EE R RN NN FHERF AN TN
EVS48 DC EV94L
EV941 DC EV308 66 = LAMBDA
oc EV358 81 = NLAHBDA
oc EV408 18 = NMLAMBDA
nc EV4pe 11 = UNRSSIGNED (MLAMBODA)

b-3-3.3.3.3.9 e festodedotob fokodok ok okl S e ek ek
EV388 LD EV128 GET (CAR RRG)

BSI 3 PUSHR-X  PUSH ON STRCK

L0 I @RRGL GET (COR ARG)

BSI 3 PUSHA-X  PUSH ON STACK

SRR 18

BST 3 PUSHR-X  PUSH NIL ON STACK

131 R |

BSI 3 PUSHR-X  PUSH RDR OF NULL LIST

LD 12 GET (COR ARG) LIST OF FORMS
EV318 BSC L EV338,+- ODONE IF ALL FORMS EVALED

sT0 12 SAVE LIST OF FORMS

A EVI58

$T0 EV328+1
EV328 LD L %ex GET CRR OF LIST

ST0 3 eRRGL-X
BSI 3 PUSHJ-X EVAL IT

nc EVAL
RTE 18
SRR 16
BSI 3 XCONS-X  CONS IT WITH NIL
ST0 Ii 8 APPEND TO LIST OF RESULTS
ST0 18 SAVE ADR FOR NEXT RPPEND
b 112 TAKE COR OF LIST OF FORMS
MDX Ev3le

EV338 BSI 3 POPA-X POP OFF RDR FOR APPENDING
BSI 3 POPR-X POP OFF LIST OF RESULTS
STO 3 eRRG2-X  SAVE AS ARG 2 FOR APPLY
BSI 3 POPA-X POP OFF LIST OF FORMS
BSI 3 POPR-X POP OFF FUNCTION
STO 3 eRRGI-X  SRVE AS ARG 1 FOR RPPLY

BSC L APPLY GO APPLY FN TO RESULTS
EV358 LD I eRRGL GET (CDR ARG)

5




G

ST0 gfRG2-X  SAVE RS ARG 2 FOR APPLY
L0 L EVi2E GET (CAR ARG)
ST0 GARGLI-X  SAVE AS ARG 1 FOR APPLY
BSC L APPLY APPLY FN TO UNEVALED FORHS
EV488 LD I @ARGI GET (CDR ARG
STO @RARG2-X  SAVE RS ARG 2 FOR APPLY
LD L EVi28 GET (CAR RRG)
STO eRRGL-X SAVE AS ARG I FOR APPLY
BSI PUSHJ-X RPPLY FN T0O UNEVRALED FORNS
oc APPLY
ST0 eARG1-X
BSC L EVAL HOW GO EVAL RESULT
sopdedolokdol g fabd el g i ek b3
EV358 DC 1
EV588 LD I EVi2e GET (CDRR RARG)
BSC L EVG86,+~ ERROR IF NiL
R EV358
ST0 EV518+1
EV518 LD L %-x GET (CADRR ARG)
ST0 EV538 SRVE IT
S EVI68
BSC L EV528,+2 BRANCH IF NUMBER OR NIL
S EVI61
BSC L EV528,- BRANCH IF NUMBER
LD EV538
A EV358
STO EV515+1
EVSI5 LD L #-x
BSC L EVS558,+2 BRANCH IF RTOM
EV528 BSI ERROR-X  ERROR - BAD FIRST ARG
nc 26+eMAJR
EVS38 DC %
EVS558 LD I EV538 TEST ATON
S EV962
BSC L EV528,+~ ERROR IF RCTUALLY R STRING
L0 EV538
ST0 EV568
BSI PUSHS-X  SAVE ATOM’S OLD VALUE
EV568 OC RS ON SPEC POL
L0 I EVI28 GET (CDAR RRG)
ST0 EV578+1
EV578 LD L % GET (CDDAR ARG)
BSC L EV688,+- ERROR IF NIL
STO EV580+1
A EVI58
STO EV598+1
EV588 LD L ez GET (CDODAR ARG)
BSC L EV688,Z ERROR IF NOT NIL
EV598 LD L 2-x GET (CRDDAR ARG)
ST0 1 EVS68 SAVE AS NEW VALUE OF ATOM
RTE 16
LD I eRARGL GET (COR ARG)
BSI XCONS-X CONS THEM
ST0 €ARG1-X  SAVE AS ARG
BSI PUSHJ-X  EVAL IT
nc EVAL
STO EV538 SAVE VALUE TEWPORARILY
BSI POPS-X RESTORE OLD VALUE OF RTONM
LD EV538 RETURN VALUE SAVED
BSI POPJ-X
EV608 LD L EVi28 ERROR ~ WRONG NUMBER
ST0 EV618 OF ARGS FOR LABEL
BSI ERROR-X
11 27 +aMAJR
EV618 OC F-%
EVS68 DC SeFsT
EVS61 DC E@FST-SeFST
EVI62 DC @STR




HONG APPLY FUNCTION

fesosfole ek fetnlefok sk ol ok ok % g4 %
% APPLY FUNCTIOH %
" S s sl s ot e sl o KRk % e

oc eLAl+2 (LAMBDA (FN ARGS) ..
APPLY LD 3 eARGL-X IS FN AN ATON

BSC -

BSI 3 POPJ-X  RETURN NIL IF NIL

BSI 3 XATOM-X

BSC L APOSE,+-
APB28 LD 3 eARG2-X  IF 50, SAVE ARGS

BSI 3 PUSHA-X

BSI 3 PUSHJ-X EVAL FN

oc EVAL

STO 3 eARGI-X  SAVE RS NEW FN

BSI 3 POPA-X  GET ARGS

ST0 3 eARG2-X

HDX APPLY NOW TRY RGRIN TO APPLY
APB58 LD 3 eARGI-X  GET (CAR FN)

A AP381
STO APB68+1
APE6e LD L %%
S AP3B2 IS IT LANBDA
BSC Z
S AP393 IS IT NLAMBDA
B5C Z
S RPS84 IS IT MLAMBDA

BSC L AP488,2 IF NOT, BRANCH
STO AP9i8 CLERR COUNT OF ARG BINDINGS
LD I efRGL GET (CDR FN)

A RPS81
STO AP1184+1
APL18 LD L e GET (CRADR FN)
570 AP138 SAVE ADR OF PARANS
RP128 STO RAP198 SAVE REST OF PARANS
BSC L AP148,Z BRANCH UNLESS NONE LEFT
LD 3 eARG2-X  GET ARGS
BSC L AP388,+~ BRANCH IF NONE LEFT
BSI 3 ERROR-X  ERROR -~ TOO MANY ARGS
110 28+@MAJR
AP130 DC it
AP148 LD AP198 CHECK PARAM LIST
S AP912
BSC L ARP158,+Z BRANCH IF NUMBER OR NIL
S APY913
BSC L AP178,+2 BRANCH UNLESS NUMBER
AP158 LD AP138
STO AP162
BSI 3 ERROR-X  ERROR -~ BRD PRRAM LIST
]y 38+eMAJR
RP168 DC =it
AP178 LD AP198 TEST IF PRRAM LIST
A AP9sL IS AN ATON
STO AP188+1
AP18B LD L s
BSC L ARP208,- BRANCH IF NOT
LD I APl9s TEST IF IT IS A STRING

S APY14
BSC L AP1S58,+- BRANCH IF SO - ERROR
BSI 3 PUSHS-X  PUSH OLD VALUE ON SPEC PDL

AP198 DC E-k
LD 3 eARG2-X  BIND ATOM TO LIST OF
ST0O I ARP198 REST OF ARGS
MDX L HRP918,-1 INCR NEG COUNT OF BINDINGS
NOP
MDX RP388

AP288 LD 3 eARG2-X  TEST ARGS
BSC L AP228,2 BRANCH UNLESS NONE LEFT
LD AP130
ST0 ApP218
BSI 3 ERROR-X  ERROR - TOO FEW RRGS
b 29+eMAJR




AP218 OC St
pP228 LD AP198 GET CAR OF PaRrAW LIST
7 AP9BL
STO AP238+1
AP238 LD L %-x
STO AP258
S AP912
BSC L AP158,+Z BRANCH IF NUMBER OR NIL
S APIL3
BSC L AP166,- BRANCH IF KUMBER
[RY] AP258
f RPY61
STO AP2648+1
AP248 LD L x-x%
BSC L AP158,- BRANCH UNLESS RTOM
L0 I AP258
S AP914
BSC L AP158,+- BRANCH IF STRING
BSI 3 PUSHS-X  PUSH OLD VALUE ON SPEC PDL
AP258 DC et
LD 3 efARG2-X  GET CRR OF ARG LIST
A APSeL
STO AP260+1
AP268 LD L %-x
ST0 I AP258 BIND RTOM TO NEW VRLUE
MDX L APY918,-1 INCR NEG COUNT OF BINDINGS
NOP
L0 I @eRRG2 GET REST OF ARGS
ST 3 eRRG2-X AND SAVE
LD I APL98 GET REST OF PARANMS
MBX AP128 AND GO BIND THEM TOO
ek % v i
AP381 DC 1
AP382 DC MAN
APSB3 DC ANLAN-#LANM
APS04 OC AMLAM-#NLAN
AP9L8 DC e
AP912 OC SafFsT
APSL3 OC EeFST-SeFST
APS14 DC &5TR
AP388 LD RPS18 PUSH NEG COUNT OF BINDINGS
BSI 3 PUSHA-X
SRA 16
BSI 3 PUSHA-X  PUSH R NIL FOR RESULT
BSI 3 PUSHA-X  PUSH R NIL FOR FORMS
LD 3 eARGL-X
STO AP318+1
AP318 LD I  sx GET (CDDR FN)
AP328 BSC L AP348,+- DONE IF NO FORMS LEFT
ST0 18
A AP9sl
ST0 AP338+1
AP338 LD L #-x GET NEXT FORM ON LIST
STG 3 eRARGL-X
BSI 3 PUSHJ-X EVAL IT
Bc EVAL
ST0 11 SAVE RESULT
b i1 s GET REST OF FORNS
MDX AP328 GO EVAL THEM T0O
AP348 BSI 3 POPA-X POP OFF LIST OF FORHS
BSI 3 POPR-X POP OFF FINAL RESULT
BSI 3 POPN-X UNBIND VARIABLES
BSI 3 POPJ-X RETURN
ek ek dok FA—— Sk
AP40B S AP938 TEST (CAR FN)
BSC L AP788,2 BRANCH UNLESS SUBR
L0 1 eRRGL GET RDORESS OF SUBR
STO RPI33
S API31 MUST BE BETHEEN END OF
BSC L AP&18,+2 RESIDENT MONITOR AND

S

AP832 START OF DATR AREA




BSC L AP438,+2
AP418 LD I eRRGL
5T0 RP428
LD @ARGL-X
STO AP425
BSI ERROR-X  ERROR IF AT INVALID ADR
be 3b+eltAJR
AP428 DC ot
AP425 DC ek
AP438 LD I APY33 GET ARGUMENT INDICRTOR
AND AP934 AND OUT TOP 8 BITS
STO AP33S SAVE NUMBER OF ARGS URANTED
) RP336
BSC L APS588,+Z BRANCH IF LESS THRN 8
BSC L HAP448,Z ERROR IF HORE THAN 8
L0 I API33
SLA 2
BSC L AP508,- ERROR IF 8 PLUS R LIST
AP448 LD ARG L-X
STO AP44S
LD APY33
STO AP458
BSI ERROR-X
Be 33+eMAJR
AP44S DC ik
AP458 DC 3k
APY38 DC #SUBR-#MLAN
AP93L DC $ZEND
APY32 DC SeFXB-$ZEND
APY33 DC et
APS34 DC /80FF
AP935 DC et
AP336 DC 8 NUMBER OF eRRGN LOCATIONS
APS88 LD APYLS SET UP TO SPRERD ARGS
STO AP94l
LD eARG1-X  SAVE ARG 1 FOR ERROR MSGS
STO APS38
STO APS68
LD eRRG2-X
RPS18 STO AP942 SAVE REST OF RRGS
MDX L AP935,8 SKIP IF NO MORE WANTED
HDX APSS58
LD I API33
SLA 2
BSC L AP528,- BRANCH UNLESS LIST HANTED
LD AP942
STG 1 APY94l PUT INTO NEXT RRG
MOX APGOS
RPS28 LD APg42 NO MORE ARGS WANTED AT ALL
BSC L ARP5088,+~ BRANCH IF NONE LEFT
LD APS833
STO APS40
BS1 ERROR-X  ERROR -~ TOO MANY ARGS
nc 31+eMAJR
AP538 BC F-i
APS48 DC et
APS58 LD APY42 MORE RRGS WANTED
BSC L AP588,Z2 BRANCH UNLESS NONE LEFT
LD RP933
STO APS78
BSI ERROR-X  ERROR - TOO FEW ARGS
pc 32+eMAJR
AP568 DC Kk
AP578 DC E
AP588 LD APY42 GET (CAR ARGS)
A APY43
STO AP5884+1
APS88 LD L -%
STO I APS84tL PUT INTO NEXT ARG
MDX L AP94%,1  INCR ARG POINTER




