APPENDIX C

SYSTEM 80/20 MONITOR LISTING
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THIS FKOGRAK RUNHS OK THE $BC 80/20 BOUARRD AKD 1S DESIGNED 70 PROVIDE
THE USER WITH A MIHIMAL HOMITOR. BY USIHG THIS PROGRAN,

THE USER Cal ExaMINE anD CHANGE HEWORY OR CPU REGISTERS, toab

& PROGREK (1M ARBSULYTE HEX) IHTO RaM, alD EXECUTE {HSTRULTIOHS
GLEENDY 1IN BEWORY. THE HOHITOR ALSO PROVIDES THE USER WITH
KOUTIHES FOR PERFORMING CONSOLE 1/0 AHD PAPER TAPE 1/0.

PROUGRRH ORGANIZATION

IEERAEIE FTITISISIIISTEEF

THE LISTIHE 1S ORGANIZED 1H THE FOLLOWING WAY. THE FIRST ROUTIRE
1S THE CUNHAHD RECOGHIZER, WHICH IS THE HIGHEST LEVEL

KOUTIHE 1M THE PROGRAM. NEXT, ARE THE ROUTIHES TO INPLEMENT

THE VH&RECUS COnnaltDS, FOLLOWED BY THE INTERRUPT HAHDLERS,

GHC FIHALLY THE UTILITY ROUTIMES WHICH ACTUALLY DD THE DIRTY WORK.

VITHIN EwCH SECTION, THE ROUTIHES ARE ORGAHIZED !N ALPHRBETICAL
OFDER, EY ERTRY POINT OF THE ROUTIHE.

THE £0/20 MOHITOR CAK ncsw‘ﬁ TYO 8708 FPRONMS,
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§0TH OF VHICH ARE REQUIRED FOR MOWITOR OPERATIONS .
THIS PRUGRAN EXPECTS TO RUH IN THE FIRST 2X 0F ADDRESS $PRCE.
IF. FOR SOKRE REASUGN, THE PROGReNM 15 RE-ORG’ED. CARE SHOULL
BE THYEH TO MAKE SURE THAT THE TRANSFER INSTRUETIOHS FOR RSY ¢
“RE HOJHSTED APPROPRIATELY.
THE PROGKAM ALSO EXPECTS THART Rad LOCATIONS JFOCH T0 3IFEDH.
INCLUSIVE. HRE RESERYEL FOR THE PROGRRH’'S Oult USE. THESKL
LOCATIONS HAaY B8E ALTERED., HOVEYER. BY CHANGING THE ERUED
SYHBOL “DATA® RS DESIRED .-

ORG OH
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HOHITOR EQUARTES
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BRCHR EQu {1EH ; CODE FGR BREAK CHARACTER (ESCAPED

BRTAB EGU 3FRH ; LOCKTION OF START OF BRANHCH TAELE IH ROGH
cHe Eou 027H : COMMRHD IHSTRUCTION FOR USART INITIARLIZATION
CHCTL EQU OEDH ; CONSOLE (USART ) CONTROL PORT

CHIR EgU OLLH ; CONSUGLE IHWFUT FORT

CHECYT EGy GECH ; CONSOLE QUTFUT PORT

COlisy EGU DEDR ; CONWSOLE STHTUS 1HPUT POGRT

CR Eey g0H ; CODE FOR CA&RIAGE RETURH

DHTA EGu 161624 3 EHD OF MOHITOR RAk USAKGE

ESC EGU 18H ; CODE FOR ESCAFE CHARACTER

HUHAR EQU OFH ; MASK TC SELECT LOWER HEX CHAR FROM BYTE
THYRT EQU OFFH i MRSKE T0 IHYERY HKALF BYTE FLAG

LF EGU OnH ; CODE FOR LINE FEED

;LSGHOH EQU - ; LENGTH OF SIGHOM WESSAGE - DEFIHEQL LATER
RODE EQu G4 ER ; MODE SET FOR USART IHITIALIZATION

JHLTAK  EQY - ; STARY OF HOHITOR STaCk - DEFINED LATER

i HCKLS  EQU - ; RUMBER OF ¥ALIL COHMANDS

HEWLH LGy OFH } RaSY FOR CHECKING MEHORY ADDR DISPLAY
FRTYO EGUY O7FH I KAaSK T0 CLEAR PARITY BIT FROH COHSOLE CHAR
REGS ECU DaTR-48 ; STARY OF REGISTER SAY¥E ARER

REF Euy 2 ; Mnm3K TO TEST RCCEIYER STaTUS

JRTRES  EGRU === ; S€12€ OF ERTEY IH RTHE TABLE

TEEH EQy 1EH ; COUDE FOP ICHMD TERMINATIRG CHARACTER (ESCAPE)
TRUY EQu 1 ; MASK TO TEST TRAHNSHITTER STATUS

UPPER Eou OFFH s GENDTES UFPER HALF OF BYTE IH ICHC

USHREA EOQU DATA-128 ; STHRT OF USER SThCK ARER
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2904
nQ27
J0ZES
INa8
230630
G568
BT
IFED
SiHFE
0o 3F
dudB
120
DuLF
20D0E
Acoo
JuDE
0nng
DRORAT]
Uil 3o
G3a7
B3R
a5
co8e
450

Y]

1.2,

THEE
TTYRODV
TTYSTP
OHEHMS
P NASK
MSEPT
ICCP
Jiet
Ity
ICk2
0CcE3
EQIC
Tuce
CTRO
CTR1
CyR2
HSVYCO
LSVCD
CuNo
Bue 0N
BO!1IO
CHARR
C2K3
RETUST
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EQU 04H H
£Equ 27 H
EQU 25H i
EQU 139 H
EBY i H
EQy 0D BH H
EQu 00 AH ;
EQU DATR-32 )
EGU (JTBL AUD
EBUu JTBL SHR 8
EGU 0BH H
EGU 0g 0K )
cay QUFH ;
EQU JDCH J
ECQU OODH H
EQU ODEH H
ECy 1] ;
EQU Z0H 5
EQU 330K }
£Egy 007D H
EQU 6110 J
EGU 05 5H H
EQU QB 6H }
ERU 04 0H H

PAGE 2

US4RT TRANSHITTER BUFFER ENPTY

TYT? READER RDVANCE COMHARHD

TTY READER S70P COlMnHD

1 MILLISECGHD CONSTANT

INTERRUPT Ha3K VYHLUE

INT. RaSK PURT

INT. COHTROLLER CoHMAND PBRT

STRRY OF JUMP ThBLE IH RaM

UEOH) + 1&H ; INTESRUPY CHD HORD
; TNTERRUPT CONHaHD UWORD 2
THTERRUPT SFEFRATION CTOUHAND WORD 3

EHD OF INTERRUPT €MD WORD

THIERVAL TIMER COMNAND PORT

COUHTER 0 PORT

CONHTER 1 PORT

COUHTER 2 PORT

BOSYT SIG. VYrL. FOR CTR O

LEKRST SIG. vnabk. FOR CTR ¢§

CTR 0 TO HODE 0: SIHGLE SYEP CHD UGRD

RATE FACTOR FOR 39000 BRUD

RATE FACTOR FOR (10 BAUD

CODE FGR BRUD RATE RECOGHITION CHad Y7

CTR 2 TO HODE 3 COMHRHD HORD

CONMANG IHSTRUCTION 70 RESET UEHRY

AR ER RN AT T RE B R T T AT R E R AL F AR AP ALK ER R IO DS B RE RO U BRIV ERIIINDR

.

RUE

FAaLSE

)
H
i
H
i
}
i
H
i

MOHITOR HACRGS

HHCRO WHERE

JdC YHERE
EHDNM
HHCRO WHERE
JHC VHERE
ENDHM

H

.
i

i
H
i
s
’
(AR E AR M I EIE R AU NE T A F P R R N A A AN RE TR AR D AN SN S AR AT AR VU SRR UK R ADT
H
f
!
T

BRAHCH IF FUNCTION RETURHS TRUE (SUCCESS)

BRANCH IF FUHCTION RETURHS FALSE (FAILURE)

TR R e T ey S L E R R L R SR 2 R L AN R L R

USART IHITIALIZAYIOH CODE

l‘*l#*!‘ttt‘!"*“l‘é“tt“t*'***li*$**$*Uﬁﬁ*tt&na&cw#aﬁ?ﬂ&ufﬁ*ﬁ*
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i
H THE USART IS5 ASSUNED TO COME UP IN THE RESEY FOGL7iuv
} FUHCTION IS TaXEN CARE CF BY THE HARDYARE). PHRRT R
H BE THITIRLIZED IN THE SGME WARY FOR EITHER & ¥VY OR L&7
: IHTERFACE EXCEPT FOR YHE HUMNBER OF STOP BITS USED. THO S1¢P
H BITS HILL BE USED YHEH THE 110 BAUD RATE HAS BEEM SELECTED
H AHD OHE STOP BIT WILL BE USED OW sLL OTHER BARUD RATES.
H THE FBLLOWING PARHMETERS ARE USED:
H
H MOLE THSTRUCTIOH
3 EREIY RREIFENETI IS
i 2 STOP BITS FOR 110 BAUD
H 1 STOUP BiT FOR AtL OTHER BAUD RATES
£ ; PRRITY DISABLED
HE € BIT CHARWCTERS
- } BAUD RATE FACTOR OF l¢
H
H COMMARHD IHSTRUCTIOR
} ESEZSSTE TRSIESTEITER
H 10 HUNT MODE
} HOT{RTS) FORCED TO O
H RECEIVYE EHABLED
} TRANSHIT EHALCLEL
J
1000 3E4E LA R, HODE el
0092 DIEY : surT CHCTL i OUTPUT HODE SET TO USART
1904 C3IDR0GI ©0 0L T JMP IHusgY i BRAMCH TO COMPLETE US@RT [IaivVERLIZATION I g R
0udrT 00 »z ool HGP i FILLER g {
3 T
AL E RS R R RS AL E R R R s R RN R R R A R R R R R R L R AR R R R R
H
H
} RESTART ENRTRY POINT
HEL I EFE S EEEEE SRR RN R ES EE Y L S R R R R A A R R E R R E R AR R EE AR R R A R R 0
60
5008 F3 bl i DISABLE IHNTERRUPTS ON MONITOR EHTRANCE
o099 CD48CS CaLL REGSY 3 SAYE ALL USER REGISTERS
0¢ac cipsoz2 ' JHP RDROUT
e N L R L R e R e e A R A L LA L
S }qu,rj} 3 . “UI/-(/ Lo
... . i BRANCH TABLE FOR USER ACCESSIBLE ROUTINES o
A T
h;
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2A3F
dui2
asis
BLRY:

0018
QU iF
30z
2027

4928

JO2E
9031

0033
0034
3037
DEUEE]
G439

£30703 >
C3F402
£37205
£30905

28432920
31393736
2049%4E54
454C2943
4F5250

213708
0619

4E
cboroz
23
05
¢23300

ASSEMBLER, V1.0

¥ 1.2, 12 JLY 727

3 .
Yz oo JHP co
JHP cl
JHP RI
JHP PO
3
*
?
CPYRT:
3] (L)
,
)
H
H
)
H
SOHKSG:
L¥t H. SGHOH
MY 1 B,LSGHON
MSGL:
KOV e |
CatL (]
INX H
bCR B
i ied HEGL

L R

-

FUNCTION: GETCH
THPUTYSt NOHE

— e e W e

1976

PAGE 5
CONSOLE OUT - wh 2
COHSOLE IN e e (e s
READER I[N T S s s
PUHCH OUT ‘ -

[

EEBE XM A IR E R R R IR AR R RN AP R AR e H I N2 RS R U NN XF VAT RN ST TA G AT

IHTEL CORP’

EEER L AEAR R F LR T A RSN R LB AT SRS SRk AR R AR KW XY G AN TR OV AL 2 DO NA B QG UR RO DG G RN DS

X F SRS RN ET SRR R RS SR E R R TR REER R R T RREEEREENAER N RLEUS G T

PRINT SIGHOH HESSAGE

— e t me

~

(A EA R R LRI R EZ R SRR RS R RSRS EREEER NSRS EESERRERE LR EERELERERER LI

GET ADDRESS OF SIGHON HMESSACGE
;i COUNTER FOR CHARACYERS IN HESSAKRGE

FETCH HEXT CHAR TO C REG
SEHD [T TO THE CORSOLE
FOINT T0 HEXT CHARACTER
CECREMEHNY BYTE COUNTER
PETURH FOR HEXT CHARACTER

(R A N EXE SISl 2R R R R R N s N R S R L RN P E R RS S E RS R RS R RS ERER 2 2 ]

COMMAND RECOGHIZING ROUTIHE

ARSI E RS RS SR S R 2 RN R R RS R LSRR SRS ER R R R R RN RSN RN RN TR LR

N

o
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OUTPUTS: HBHE
CrLLS: GETCH,ECHO,ERROR
CESTROYS: R,E.C,H,L.,F/F’S

~ v

~

; DESCRIPTIUH: CETCH RECEIVES AN INPUT CHARACTER
H aND ATTEWPTS TO LOCATE THIS CHARA It ]
H CHARACTER TABLE. [F SUCCESSFUL, THE ROUTINE
H CORRESPORDING TO THIS CHHRACYER IS SELECTED FROH
H A THELE OF COMHAHD ROUTIHE mDODRESSES, wHD CEUYROL
H 1 TRA4HSFERRED TO THIS ROUTINE. IF THE o L
3 POGES HOT HMATCH ANY EHIRIES., CONTROL IS °
H THE ERROR HANHGLER.
GETCHN:
003C 310G6G3F LRI SP.HSTAK  ALUAYS YANT TO RESET &7
3 ZSTARTIHG YRLUE S0 ROUVIH: K
JUIF ODEZE NV I c,* . 3 PROMPT CHAGRWKCTER TO C :
341 2103 CaLL ECHO i SEND PROMPT CHARACTER T4 4552 ¥Ird
3034 CD4EQ3 CaLL GETCH 3 GET COMHAND CHARACTER T2
a4 ch2103 EALL ECHO 3 ECHO CHARACTER TO USER
fo4a 79 "oV . a,cC }PUT COMHAND EHARACTER [HYQ 07U i 7 J&
JG3B 0610900 LXI B.HCHDS ; € COHTRINS LOGP AHD IHDEX C
O)4E 216408 LXI H,CTARB 5 HL POINHTS IHTO COMHAHUD TaBLE
GYCO0S:
2051 BE ChP H ; GCONPORE TwBLE EHTRY LUD CHARSL X7
Jus52 CASLOO JZ GTC10 } BRAMCH 1F EQUAL - COMNAHD R o
noss 22 IN¥ H 3 ELSE, IHCRENENT TAHBLE PFOINT
3056 €O DCR % } DECREMENT LOOF COUHT
35T €25100 JH2 GTCOS } BRAHCH IF HOT AT TABLE ERD
neSe £33403 JBP ERROR 3 ELSE, COMMulD CHAPHKCTER 1S IuilitCe.
GTC10:
2050 215006 LRI H,CADR 1 IF GOOD CONHMAND, LO4D ADDRESS OF YadlY
i /0F COHKAND ROUTIHE ADODRESSES
02e0 09 DAD B 3 RDD WHAT IS LEFT OF LOQP COUHT
cuUsl 09 DAHD B 1 HDD #HGAHIH - EXCH ENTRY IH CHDR IS @ RBRYYES LOHMG
n0e2 7E Hov a. M 3 GEY LSP QF ADCRESS OF TABLE EHTRY TO A
3362 23 INK H } POINT TU HERT BYTE IH TABLE
BGLd €6 - KoV H. H } GET HMSP OF HWDLCRESS OF TRBLE EHTIRY TO H
Gued 6F KoY L.k y PUT LSP OF WDLRESS OF TABLE EHTRY INTYO L
G06e ES PCHL } HEXT IHSTRUCTIOH CONMES FROM COHMAND ROUTINE

we e

EEBEB AT C AR EASERC KB AN ER D IEAS R b A AR R AP XN R U R kR AR R KRRk Ak kR Rk RN

COMMAND IMPLEMEHTIHG ROUTIHES

e e N % e

BEABRSEN SR AE AT T LU IE RS LSRR AT IR R AR R R PR AT R AR R P I SRR R kA N R R kb SR R e &

e

-~
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a067
7069
Q66T
GGab
DOGE
Ja7t

074
BT E
0079
83078
NO7D

0032

G033

003e

1089
nudn
Jo88s

003D
a4y 3D

C093 CO4FO03

cb1203
COAFOD2

0E20D
{bai103
TE
chs?704
ChEGD2

bn3F03

Chceo3

Dr3IFO02

23
70
E6GF

c274C0
C3¢EQQ

¥ 1.2, 12 JLY 77

FUHCTION: DCHD
THPUTS: HOHE

-

] QUTPUTS: HOHE
3 CALLS: ECHO,HHMOUT,HILO.GETCH,CROUT,GETHN
; DESTROYS: R,B.C,D,E.H,L.F/F’S
; DESCRIPTION: DCMD IMPLEMENTS THE DISPLAY HEMORY (D) CONMAND
H
bCng:
MY L. c,2 ; CET TUO HUMBERS FROM INPUT STREAH
cCaLL GETHH
PoP o] ; EMDIHG QDDRESS TO DE
FOP H ; STARTIHG ADDRESS T0 HL
DCHAS:
CARLL CROUT } ECHO CARRIACE RETURMN/LINE FEECG
CulLlL ADRD ;] DISPLAY ADGRESS
DCH1IO0: -
Mv1 c.’ !
Cubl ECHO ; USE BLAHK RS SEPARATOR
Hov AN ;) GET COHTENHTS OF HEXT MEWORY LOCRYIOH
Calt HHOUT ) DISPLAY COHTENTS
Cull BRERK ; SEE IF USER WANTS 00T
+ TRUE HIT ; IF S0, BRANHCH TO EXIT
+ JC GO033FH
CALL HILG ; SEE IF AODDRESS OF DISPLAYED LGCATIGK €
J /CREATER THAN OR ECUAL 7O ENDIHG ADDRESS
+ TRUE EXIT 5 ERIT IF HO HMORE TGO DISPLAY
+ 4C U02Z3FH
IRX H 5 IF MORE TO GG, POINT TO NEXY L3C TG DISPLAY
ROV AL 4 GET LOU ORCGER BITS OF HEU ADDRESS
AHT HEWLHN 7 SEE IF LAST HEX DIGIT OF ADDRESS DENOTES
3 /STHRT OF HEW LIKE
JHZ DCH10 ; HO -~ HOT AT EHD OF LIHE
JHP DCHOS ; YES - START HEW LINE ¥ITH ADDRESS

1

jtl"“ttit"tt#-‘t#!att‘.#*t‘C***tﬂ#*ﬂ*‘t*#t‘ittki*#*ttﬂﬁ*ﬂ#uﬂtﬂt#.

3
y FUHCTION: GCHD
5 INPUTS: MNOHE
3 OUTPUTS! HOHE
3 CALLS: ERROR,GETHXR,RSTTF
; GESTROYS: 6.8,C.,D,E.H,L,F/F’S
5 DESCRIFTION: GCMD IMPLEHENTS THE BEGIH EXECUTION (G) COHMHAND.
GCHD:
CALL GETHX ; CEY ADDRESS (IF PRESEHT)-FROM IRPUY STREAH
+ FALSE GCHOS } BRH‘ IF HO HUMBER PRESHEST I

i .
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0036 D2ABOT 4 JHC Q0D0RBH
D09 7a MOV A, D ; ELSE., GET TERMINATOR ‘
363 FEAQD cP1l CR ; SEE IF CARRIAGE RETURK
03¢ C23A03 JHZ ERROR ; ERROR IF HOT PROPERLY TERHIHAYED
On3F 21D83F LXI H,PSAYE ) UANT NUNBER TG REFLACE SAYE PGH COUNTER
0d-~2 71 Hov H.C
0043 23 TNy H
2044 70 HoYy H.8
08uS CIKEODO. JHP GCHiO
GCHOS:
G874 oV a,0 ; IF HO STARTING ADDRESS. HaKE THAT
G0a9 FEOD CF I CR 3 /CARRIAGE RETURH TERWINATED 35
20AB CATHOI JH2 ERROR } ERRGOP IF HOT
GCM10:
QuaE WF AF R A ; RESET SIMGLE STEP FLAG FOR GO WD
g0wF C3BICS JKP RETTF ;! RESTORE REGISTERS aHD BEGIH ExzoulIow

'!U.'tttﬂl*t‘-t‘t...‘t**!*‘tt‘l#!ﬁt**‘ia#lﬂ#ilﬂtl&ﬂ&ﬁ&wu-&*”ﬁx‘sfa:”&ﬁ&‘:(—‘{‘@

’

H

3 FUHCTIOH [CHD

;7 IHPUTS: HONE

; OUYPUTS: HORE

3} CaLLS: ERPOR.,ECHO,GETCH,VALODL,VALDG, CHVBH , STHLF, GETHNHK, CROUT

3} DESTROYS: R.B,C,D/E,H,L,F/F'S

; DESCRIPYIOH: ICMD IMPLEMENTS THE INSERT CODE IKTO HEKGRY (I3 COHMAKD.
!

CHb1
4082 0ED1 Hy €. 1
g4 C08303 Cull GETHRM ; GET SINGLE HUWBER FROM INPUT STREAHN
gneeT JLFF MY 1 R, UPPER
Qeps 320C3F sTh TENP 3 TEWP WILL HOLD THE UPPER/LOMER HALF BYTE FLA
AEC D1 POP D 1 ADDRESS Of START TO DE .
ICHOS:
NUBRD CHB4803 Catl GETCH 3 GET A CHARACTER FROH IHPUT STREAYM
noch cpa2to3 " CHLL ECHO i ECHO 1IT
oucl3 79 NOW A, C 3 PUT CHARAKCTER BACK INTO A
Qucs FE1B CPI TERH 1 SEE IF CHRRACTER IS A TERMIHATIHG CHARACTER
GNce ChF200 42 1cH2s ; IF SO, ALL DOKME EHTERING CHARACTERS
yocy £D2400 CALL YALOL j ELSE, SEE IF VALID DELIMITER
+ TRUE 1CHOS ; IF S0 SIKPLY ICHORE THIS CHARACTER
00CC DHBDOO + Je NOCEDH
GOCF CDuU906 CaLL YHLDG ; ELSE. CHECK TD SEE IF VALID HERX DIGIT
+ FALSE 1CHz0 ; IF HOT, BRANCH TO HAHDLE ERROR COHODITICH

Gub2 D2ECOQ0  + JHCE 000ECH
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0003 CDFED2 CALL CHYBN ; COHVERY DIGIT TO BIMARY

2008 4F HOW cC,A } MOYE RESULT TO C

Q039 CDERDS CaLL STHLF ; STORE IN APPROPRIATE )HalLF WORD

J60C 3RDC3IF LbR TEHP ; GET HALF BYTE FLAG

J30F BY OF A A ; SET F/F'S

B0ED C2E400 JHZ ICKi10 ; BERANCH IF FLAG SET FOR UPPER

o3 13 IHY b 3 IF LOUER, INC RDDRESS OF BYTE 7O STORE IM
ICnto:

0OE4 EEFF ®R1 INYRTY J TOGGLE STATE OF FLAG

goce Z20C3F STh TENP ; PUT MNEW YALUE OF FLAG BatH

BgE2 C38000 JMP ICNOS ; PROCESS HERY GIGIT
IcHao:

B0EC CGLDFOS ChaLL STHFO ; ITLLEGAL CHARACTER

DUEF C33R03 JHP ERROR ; MAKE SURE ENTIRE BYTE FILLED THi ZRMNR
ICH25:

WOF2 CDDFOS ChRLL STHFO ; HERE FOR ESCAPE CHWRRACTER ~ INPUT ix DIHHE

G55 C33F03 JMP EXIT
;am-tttttttt*tttuskt*ttst#tavt*tt!vv*v###h@m&##vtcumu&naumaomc«mexf,u
3
H
} FUHCTIOH: HMCHD
5 THFUYS: HONE
; QUTPHTS: HOHE .
} CHLLS: GETCH,HILO,GETHH
3 DESTROYS: A.B.C.D,E.H,L,F/F'S
i DESCRIPTION: MCHD INPLEMENTS THE MOVE DARTA IH MEHORY (M2 COHHAHD.
3
MCHD:

anrFg oE03 el £,3

JC¢Fa CD2203 CALL GETHR ; GET 3 HUMBERS FRON IHPUT STREAH

QUFD €1 PDP B ; DESTIHATIOH RODRESS Y0 BC

2OFE EY POP H 5 EHOING ARDDREES T@ HL

JGFF DY pPopP D } STARTIHNG WOUODRESS T0 DE
MCHMOS:

01C0 ES PUSH H 3 SaVYE EHDING ADDRESS

0101 62 Hov H.D

D122 eB Moy L, E ;3 SOURCE ADDRESS TO HL

0,03 7 WOV AN ; GET SOURCE 8YTE

0:G4 60 Hov K. B

G105 &3 Moy L.C ; DESTINATIOHN ADDRESS TO HL

0106 77 "Ny M, R ; MOVE BYTE TO CESTIHATICH

G187 03 IHx :] ; IHCREMEMNT DESTIHATIOM ADDRESS

0103 78 KoY A, B

3:3% B1 0FA C ) TEST FOR DESTIHATIOH ADDRESS OVERFLOU

gi0A CRICOO 42 GETCH ; IF S0, CAM TERWIHATE CONMAHD

2:gp i3 IHRX D 3 INCRENEHT SOURCE ALDDRESS

0i0F EI POP H } ELSE, GET BACK EHDING ADDRESS

Ui0F COCBODI CALL HILG ]

SEE‘ ENDING ADDRM>=SQUSCE &5%T
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FALSE GETCH ; IF HOT., COHHAHD IS DORE
112 D23C00 JHC DDO3CH
Qi1s C3G001 JHP HCHOS + HOYE ANOTHER BYTE
s
)
;*!*t*tl“t‘t*#*lttt‘tt‘t**it.‘t*!##i*i*****‘i#ﬁﬂﬂt*&*#vhtttk*ﬂéﬁ
]
H -
3 FUHCTIOH HCHKHD
3 IHPUTS: HOKE
5 ODUTPUTS: HNHOHE
; CALLS: CROUT
3} DESTROYS: A
3 DESCRIPTIOH: HCMD IMPLEMENTS THE SIHGLE STEP (H)Y CONARNE
e:18 €p1203 HCHD: calL cROUT ) ECHO CR/LF
U11E 3JEFF el A,0FFH 5 SET SIHGLE STEP FLAG
G110 C383095 JNP RSTITF } RESTORE REGCISTERS AND EXECUTE I3
H
o ;i'l&t'lﬂt#tt"lUtltvt#“.‘#*‘tﬁlt‘*#ml‘t-*tttltaﬁttGQﬂ%¢ﬁ¢63$¢¢¢$
A )
e H
3 FUNHCTION RTHO
J THPUTS: NOHE
i OUTPUTS: HOMNE
t CHLLS: GETCH,ECHO,CO.RICH,BYTE
5 DESTROYS: A.B,C.D.E.H,L.F/F’S
;} DESCRIPYIOH: RCHD IMPLEMEWTS THE READ HEXARDECIMAL TaRPE {23
3 COHMHAND .
3
RCHD:
0120 CD4603 CalL GETCH } GET CHRRIAGE RETURH CHARACTER
9123 ¢D2103 Call ECHO ; ECHO 1Y
3126 79 nov A4, C ; KOYE IT TO & REGISTER
0t2?7 FEOD CP1 cr ; SELE If CARRIAGE RETURH
0i2% C23R03 SHZ ERROR 3 ERROR IF HOT PROPERLY TERWINATED
RCHOS
J12C CDAAKOS Call RICH ; READ CHARACTER FRGM TAHPE
J12F FEZ4 cPl B ) SEE IF RECORD HMARK
0131 Ccz2aCot. dnz RCHOS ; TRY AGAIN 1F NOT NARK
G124 WP AR A A 1 ZERO A REGISTER
0135 57 Hov (V] ; IMITIALIZE O FOR HOLDIHG THE CHECKSUM
¢rZe CODO02 CALL BYTE J READ TWO CHARACTERS FROM TAPE
i3y CH3C00 JZ GETCH 3 IF ZERO RECGRD LENGTH, ALL DOKWE
dLZCSF HOV £.R 5 DTHERWISE., PUT THE RECORD LEHGTH IN E
2130 cLb%02 CHLL BYTE } CGET M58 OF LGAD ADDRESS
eian €7 Hoy H, R ] HOYE TO H
uls)y Cbhe02 CalL BYTE ] GET LSB OF LOAD NDDRESS
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30720

g4
0145
0i48

0i49
014C
B14D
N14E
0% 4F
0152
0:353
3198

0158
Q4 5€
0157

010
gtér
Di&d
Niek
01t

(IR AN
(LA
Gief
0171
0174

0178
gre

HURITOR,

13
copoo2
5B

copoo2
77
22
id
Cz4901
cove02
C23/03
€32C01

CO4FO3
63
El

7a
FE20
CantbOl
FE2C
t22Co0

TE
cps204
0E20
cp2ie3
CL4F03

p2?001
71

23
€36001

¥

R

OO = %o e e e e N e e e e e S

1.2, 12 JLY 77

NOY LA ;] HOVE TO L -~

caLl BYTE 3 GET PECORD TYPE

KoV c,E ; MOVE RECORD LEHGTH To C°
cHiO:

caLL BYTE READ DATA FRORM TAPE

HGY H, A ; PUT DATA THTO HEHORY

THX - H ; IHCREMENT HL FOR HEXHT LOCATION
DCR £ J DECREMEHT RECORD LEHGTH

JHZ fCH10 ; LOOP UHTIL DOHE

CaLL BYTE i READ CHECKSUM FROM THPE

JHI ERROR ; CHECKSUM ERROR IFf HOT ZERC

JHP RCHOS 5 GET RHOTHER RECORD

tt**t‘t*‘l‘*“"‘U'l‘!i“ﬁﬂ-**‘#**t*ﬂﬁi‘&tk***ﬂﬁlltﬁiv*&vuu##ﬂ&-ﬁﬂﬁ&ﬂa\:@r’l

FUKHCTIOH: SCHD

INFUTS: HOHE

QUTPUTS: HUOKE

CALLS: GETHX,GETCH,HHOUT,ECHO

GESTROYS: #.8,C,D,E ,H,L.F/F’S :

CESCRIPTION: SCHD IHPLEMENTS THE SUBSTITUYE IHTD HEWGRY (&3 CONNAND.

CHD:
CaLb GETHY ; GET A NUMBER, [F PRESEMNT, FROR IHPUT
PUSH B
PGP H ; GET HUMEBER TO0 HL - DEHOTES MERORY LOCATIOH
SCHOS:
KoY AR, D i GET TERHIHATOR
cel1 v 3 SEE IF SPACE
JZ SCuLa ; YES - CONTINUE PROCESSIHG
CP1I ‘at } ELSE, SEE IF CONHA
JHZ GETCH } MO - TERMIHATE CONHARHD
SCH1D:
noy AN ; GET COMTEHTS OF SPECIFIED LOCATIOH TO A
CALL HHOUT 3 DISPLAY CONTERTS O CONSOLE
H¢ 1 e, =
caLl ECHO ;1 USE DASH FOR SEPARATOR
CalLl CETHY ) GET NEW VALUE FOR HMEMORY LOCATION, IF ANY
FHLSE SEHLS J IF HO YALUE PRESEHT, BRANCH
JHE 0017BH
1A n,c ; ELSE, STORE LOUYER 8 BITS OF HUMBER ENTERED
SCH1S
ENX H 1 IMCREHEHY ADDRESS OF HEHMORY LOCATIGH TO VIEW
JHP SCHOS
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}“l.ltttl’l*i‘*‘*"l"‘*'tl.‘t!*#‘*'t*.*t#*t*“#*ﬁ&#%*&3&&&!)0““@“#'}#

?
i FUNCTION HCHD

3 IHPUTS: HOHE

) OBTPUTS: HORE

; CaLlLS: GETHN.LE«D,PO.PBYTE.PADR,PEOL.PEOF

; DESTROYS: A.B,C.D,E,.H.L.F/F’'S

; DESCRIPTION: WCHD IMPLEMEHTS THE WRITE HEXADECIMAL TarE (i3
H

B

ZERD &
PUHCH RECORD TYPE

0185 nf Y &
Y eaLL PEYTE

COMMAHD.
CHD:
0i7F 0QED2 HY ! c.2
0181 €p8I03 > CRLL CETHH ; CET 2 NUMBERS FRONM [HPUT STRf:™
gr18s COTEDS < CALL LERD - 3 PUHCH 60 HULL CHARKCTERS ¢oR TE R
B1&7 DI POP D ; ENDING ARDORESS TO DE
0128 E1 POF H i STARTIHG ARDORESS TO HL
. UCHOS:

2183 7p Moy a.L ; MOYVE L TO A
018 C610 RO 16 3 INCREMENT THE LSB OF GTARTING 42%&Z88 37
D138C 4F nov L. h ; MOYE RESULT Y0 C
9180 7C HoV AsH ; MHOVE H TO A
0:8E CEQO aC I 0 J ADD CRAPRY [N FROM PREVIOUS CPERSTION
NL90 47 Moy B, A ; SAYE RESULT Ik B
3131 7B HOV A, E ; HOU WOYE LSB OF EHDING RDORIS: 74 &
0192 91 SUB ¢ ;5 SUBTRACT LSB OF STARTING RUDRS:%
n193 4F Koy, C.n ; SAVE IH €
5194 7R Hov A,D i HOW GET MSBE OF EHDING ADDRESS 14 &
0195 2 _ 8B B ; SUBTRACT MSB OF STARTIHG #DDRESS
2196 LHOEDY C L EimE MENHLO ; BRAHCH IF THE RECORD LEHGTH IS HOT 16
3129 ZE10 HYl!r - A, 1g ; OTHERVISE SET A TO0 RECORD LENGTH OF {6
0198 C3Aa101 o JHPH i1 UCHES ; NOY BRAUHCH TO PUNCH THE RECORD

ucK10:
019 79 Hov f.C ; THIS IS YHE LRSY RECORD
Gi3F Cett abl i? ; 60 SET A YO REMAINIHG DATA LENGTH

WCHLS:
D14l 87 0FA A ; CHECK FOR RECORD LEHGTH OF ZERO
0iaz CACEDL 25 UCH2s ; IF IT 1S, ALL DOHE
01aS D5 PUSH ) ; OTHERWICSE. SAYE ENDIHG ADDRESS
0tk6 SF Hov E. A j PUT RECORD LENGTH IM E
G147 1600 HYl 0.0 © 3 INITIALIZE O FOR HOLDING CHECKSUN
C1a9 OEZA HY 1 c, '
G148 cL0D9OS - caLL PO ; PUNCH RECORD HARK CHARACTER
N1RE 7B HoY 6, E } PUT RECUORD LENGTH IH A
O1#F CDC904 “caLlL PBYTE ; PUNCH RECORD LEHGTH
0,62 C0COO04 /eaLL PRDR 3 PUHCH STARTIMG RDDRESS

4
}

vige COLCOO4
BCH20!
0189 7E MoV A M } GET DaTA TO EE PUHCHED FROM HEMORY
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£0Co04
23
10
c2Bo0!}
i
92
CoCo04
b1
COFEQ4
C32901

D8k
0iBE
J18F
Q102
91C3
NtCs
01¢C7
g:ca
LR

01 CE
211

CHEODA4
3303

cD4803
ch2102
79
FEDD
CeEeDd
Cti170S
£32Cco

AF
CLELOS
s

Ef
NE20
cb2103
79

3R0C3F
FE2Q
ChozD2
FE2C
cz23coo0

320C3F

vi.0 PAGE 13
v 1.2, 12 JLY ?7
L CRLL PBYTE  : PUNCH IT
[HX H ; IHCREHENT MENORY ADDPRESS
DCR £ ; DECREKERT LENGTH COUHT
M UNZE ST BEN20 3 LOOP UNTIL ALL DATA PUNCHED
AR A a
SuB D 3 PUHCH CHECKSUH
caLL PBYTE
POP ) ; RESTORE ENDINC ADDRESS
CeLL PEDL 5 PUNCH CARRIAGE RETURH AHD LIMEZ FZ5p
L1 UCKOS
uCH2S
caLL PEOF I PUNCH EKD OF FILE RECORD
JHP EXIT i ALL DOHE

h

X

X

#'*l"tm'tit*"itt*v##“‘*‘*"W‘*'lJ'!i*##'ﬁt'&lci:ﬂ(lahu?’za:!ll"wnf:ujx‘x:}.o&

FUHCTIQH: XCHD
IHPUTS: HOHE
DUTPUTS: HOMHE
CALLS: GETCH.ECHD:REGDS,GETCM.ERROR,RGRDR)NﬁOHT,CRGU?,Gﬁ?ﬁ%
LESTPOYS: a.B.C,D,E.H,L,F/F’S
CESCRIPTION: XCND IHPLEMENTS THE REGISTER EXARNINE AND CHGNGE LX)
COMMAHND .
CHD:
CHLL GETCH } GET REGISTER IDEHTIFIER
Cutl ECHO JTECHD T
nov A, C
CPI CPR
Jh2 XCHOS ; BRANCH IF HOT CARRIAGE RETURH
ChLl RLLDS ; ELSE, DISPLAY REGISTER COHTENTS
JHP GETCH ; THEH TYERMIHATE COMMAHND
CHOS:
HovV C,A ] GET REGISTER IDENTIFIER TC C
Catt RGADR ; COMVERT IDENTIFIER IHYO RTAB TABLE ADDR
PUSH B
POP H 5 PUT POINYER TO REGISTER EHTRY INTO HL
Hvl c.,*
catl ECHO 3} ECHO SPALCE TO0 WSER
Hov A, C
STR TENP y PUT SPACE INTO TENP AS DELIMIVER
cri0:
LDA TENMP 5 GET TERMINATOR
[ . i SEE IF A BLRHK
Jzoo neM1s i YES - GO EHECK POINTER IHTO THSBLE
cPlI fat 5 HO - SEE IF COtiHA
JHZ CETCH ;5 HGO - HUST BE CARRIAGE RETURHM TO END COHMAND
cHiS:

1 *
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S8
9/

D202
B3
DI )
0297
Qcde
0209
N208
[P
5200
N20E
VZOF
3210
altt
G212
nata
Gole
B2LT
Deig
Nz18
921C
nzaD

0228

0232

0230

0240
024
2Zsd
02439
bzse

cke?04
[
FS
B?
ca2002
B
7E
LD8?704

oE2D
cvba103
CO4FO3

D24002

74
32Z0E3F
Fi
£1
B?
ca3zo2
70
2B

7t

110200
EL
19
CIF301

7A
32003F
Ut
b1
€c33802

¥

.2,

ACM20:

RCK29:

Xema

KCH3O0:

5 8080 HACRO ASSEMBLER, V1.0
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MOV
ORA
$2
PUSH
HOV
MV I
ITHX
MOV
PUSH
PUSH
POP
PUSH
nov
ALl
POP
PUSH
OF A
32
pCX
nov
CALL

HY 1
CntlL
CALL
FALSE
JHC

LAY
STa
POP
POP
1N
J2

MoV
dex

noy

L4
POP
DAD
JHP

MOV
STA
POP
FOP
Jup

1 E

VOHO - tinz1 oo B SUHHHD
PAaGE 14
Q!H
f 1 SET F/F'S
EXIT f BRANCH IF AT EHD OF TABLE
H 3 PUY POTHNTER ON STACK
E.H
D,REGS SHR & ;3 FETCH RDDRESS OF SAYE LGCATIONW FROW
by 3 /TaBLE
B. 1t ; FETCH LENGTH FLAGC FROh TABLE
D i SRYE ADDRESYS OF SAVE LOCATION
0
H J WOYE aDLRESS 70 HL
B 3 SAYE LENGTH FLAG
A.n 3 GET 8 BITS OF REGISTER fFuua gl  7enilin
HHOUT s DISPLAY IT
PSU ; GET BACK LEHGTH FLRG
PSY i SAVE IT AGAIN
A } SET F/F’S
¥en20 t IF 8 BIT REGISTER, HOTHIKI =77
H 5 ELSE., FOR 16 BIT REGISTER. ¢
QIH
HHO0UT 3} DISPLAY THEN
c'l_l
ECHO ; USE DaSH AS SEPARATOR
GETHY ; SEE IF THEREL 18 A VaLUE TD P INTO REGISTER
aCHu3a 1 HO - GO CHECK FOR HEXRT RESIGTER
00240H
A. D
TERP } ELSE, SAVE THE TERMIHATOR #0of now
PEV ;3 GET BACK LEHNGTH FLAG
H ; PUT ADDRESS OF SAVE LOCATION INTIZ HL
fi } SET F/F’S
XCH25 1 If 8 BIT REGISTER. BRANCH
M, 8 J SAVE UPPER & BITS
H 3 POINT YO SAVE LOCATION FOR LOWER B8 DITS
n.c 1 SYORE aLL OF & BIT OR LOWER 1/2 OF 16 BIT REG
D.RTABS 3 SIZE OF EHTRY I[N RTAB TABLE
H )} POINTER IHTO REGISTER TABLE RTAB
D } RDD EHTRY SIZE TO POIHTER
{CHL1O } DO HEXT REGISTER
£, 0 1 GEY TERMIHATOR
TENP ; SAYE TH MEMORY
D i CLERR STACK OF LEWGTH FLAG AND ADORESS
D 3 /0F SaVE LOCATIOH
xcuz7y 3 GO ITHCREMEHY REGISTER TABLE POINTER
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0249
024C
0 4E
0251
D253
0196
0258
NZ9A
v Sc
GoSE
6el
0z64d
0red
0265
GZew
02£9
ClEn
[ AR
026F
0272
CL7S
g272
PEYST
pere

ch+80S
0E49
coz103
Qe3p
Cp2103
JEOE
LIDR
DEDR
0608
JEDQ

cogv704
6E20
£D2103
CH9n04
Chbi70S
JE20
D30k
£22co0

¥

1.2, 12 JLY 77

ttt.lt"*'!‘#*‘*#t*'*‘l"ttlt.‘ttli*##*t!#ﬁ**tt’l“.“Ull“t"'it*t*t

INTERRUPT SERVICE ROUTINES

i‘t‘**“t*it*lttt.tt*ﬁit.##*‘t**itttl‘l#*ll#‘ttti#&**d#*i*#@&ﬂ&l“

ss-'laotv#tttt#a#tttttt-t‘ttcat:*umt*#tt#tﬁatﬁ*msmuammatcss*ao&«&@ttttttt‘

FUHCTIGOH IHTIH

IHPUTS: HOHE

OUTPUTS: HONE

caLLS: REGSY,ECHO.NMOUT,REGDS

; DESTROYS: A.B,C

DESCRIPTION: IHTIH HAMDLES ALL INTERRUPTS HOT HAWBLED

o e e e hr e e s W Me MmN s e e we

-

I
H IT PRINTS THE IHTERRUPT HUMBER. KEX/ !N&8*T
H REGISTER VaLUES.
’
i
INTIN:
callL REGSY ; SAVE ALL USERS REGISTERS
MV ! c, "I’
ChrLlb ECHO ; OUTPUT IMTERRUPT HESSAGE *I=87
Kyl L,'=’
Caull ECHO
LA A,0CM3 5 READ INTERRUPT 'IH SERVICE® ®RTGISTER
ouT 1cce
IH icce
Hvl 8.8 ; SET UP TO FIND INTERRUPT HUHBER
HVY I .0
FIHTH! RAR J ROTATE TO CHECK INTERRUPT '1S' BIT
JC Fupl 3 EY4IT IF & FOUMD
INR ¢
DCR B i TRY AGAIH
JH2Z FIHTH
FHDI: Hov A, C ; MOYE FOR OUTPUT CONVERSION
caLL HMoOT 3 PRINT INTERRUPT ¢
LS c.,” ' } USE SPACE AS ODELINITER
caLl ECHO 3 PRIHT IT
CHLL NATIH } OUTPUT HEXT INSTRUCTIOH
ChLL REGDS 3 OUTPUT REGISTERS
Myl A E0IC 3 EHD OF INTERRUPT
ouT ICCF
JHP GETCH 3 GO GET USER COMMAND
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H

i

| .

5 FUNCTIOM STEPIH

; INPUTS: NGNE

; OUTPUTS: HOKNE

3 CHLLS: RECSY.REGDS.HXTIH

; DESTROYS: ALF/F’S

; DESCRIPTIDN: STEPIN OUTPUTS DATA AFTER SINGLE STEP TInig I#VERRUPY
}
s

TEPIN
027F ¢L4BOS Cali REGSY ', SAVE ablL REGISTERS OW [i-#
ata2 3e20 LA A,ECIC i END OF [HTERRUPT
0234 D30A ouT ICCFP
086 JaD9IF LER PSAYE+1 ; TEST FOR SIHGLE SYEP fu¥e
Ne2d w? AHA a
0C8k LLREd2 JHZ STPOK 3 PC HIGH=0 FOR BREARNPGINL 2uBRd 07
3230 3nlLESF Lea FSAYE
g290 FLEOF [ OFH ; PC LONCF FOR BRERKPC IxD
Gra2 barel2 JHE STPOK ; CONTINUE IF HO USER BHEZARFZIHT
0225 ZRDRIF LHLD SSRAYVE ; CET USER STACK POINTER
gz2ed Sk HoV E.N } RESTORE ADDRESS GF USER BREAMPOINT
0239 23 IRX H
329n 56 Moy b, H
3298 23 IKX H
429C 22DATF SHLD SSAYE ; UPDATE USER STACK POINTER
Ho2F R KCHG i GET BREAKPOINT ADRRESSE ylTo ™
Nz2nt 2zD83F SHLD PSAVE 3 UPDATE USER P COUNTER
32A3 €2pEo2 JHP ADROUT 3 PRIHT BREAFPOIHT EHTRYV
0246 CDi700 STPOK: CallL REGLE ; OUTPUT RECISTERS
32n9Y CDIKD4 Call HXTIH ; OUTPUT 2 BYTES FOR HEXY IHSTRULTIOHN
VunC C33ZC00 Jnp GETCH

’dltlﬁl1‘1‘-!‘*'**ltl"ttlit"‘#t!*1'4*##l’!lﬁ****#**#Fta**ll!t*!t'*‘llltt

UTILITY ROUTIHES

tvtti!#!!l-‘tt**#‘b*t#“*lUi“‘**tt‘ﬂ#t*tli#**#*#**#*lt"*t**#**ti&

!!’II"t-‘i"l'tﬂl##lltl*l'.*tlti*#ilt'!tt‘i**#***t‘*iﬂ'.*“l*"*l‘tt

FUHCTION ADRD
THPUTS: HL - ALDRESS TO BE DISPLAYED
QUTPUTS: HOHE

e %e e Wa ma e W M me e e Sr e ba N S e
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J CALLS: HMOUT

i DESTROYS: R

; GESCRIPTIOH: ADRD OUTPUTS TO THE CONSOLE THE ADODRESS

H CONTAIHED IN THE H.L REGISTERS.

H

ADRD!
ZAF 7C Hov A, H ; DISPLAY FIRST HALF OF ADDRESS
0280 CD8?O4 CALL HMOUT
3:53 70 MOV a, L J DISPLAY SECOND HALF OF ARDAEES
0284 £D8?04 call HROUT
g2e? €9 RET 5 RETURH TO CALLIHG ROGTIKE

*“‘."ll‘t-ti’til‘lt‘*t“%*ll‘Iitt!i.it.ltv*lh‘.—' Lginbaas et N AaETaNNEARR

}

)

}

3 FUHCTIOH ADROUY

: IHPUTS: USER REGISTERS OH THE STACK

5 DUTPUTS: HOTHING

} CALLS: ECHO.,RDRD

) DESTROYS: 4,B.C,D,E.H,L,F/F’'S

;5 DESCRIPTIONY ADROUT OUTPUTS THE USER P COUNTER 72 ThE LLHBESLE
3 RFTER AN RST 1 IHSTRUCTION.

]
1

DROUT:
0288 QE23° L c,’&’
n2Bh CD2103 ChRLL ECHO 3 GUTPUT &/
0250 2rRDEB3IF LELD PSAYE ; LOAD USER P COURTER
02C0 ChwrFO2 catl HURD ; DISPLAY ADDRESS
02€3 C33F03 JHP EXIT J GET NEW COHHAND

*l!.t!!tltt‘*‘lﬁt*tt"l"ﬂtt‘*t!“t*it*t**ithi**‘!Rtﬁ!l’l#*?ﬂ‘i’«?ﬁn’.ﬂ‘!bﬂﬁ

FUHCTIOH: BREAK
IHPUTS ! HOHE
QUTPYTS: CHRRY - 1| IF ESCHPE CHARRCTER IHPUT
- 0 IF &NY OTHER CHARACTER OR HO CHARACTER PEWDING

e Ns mu w %e e m e

e

CRLLS: HOTHING

DESTROYS: a.F/F’S

GESERIPTION: BREAK IS USED TO SEHSE AW ESCAPE CHARACTER FROH
THE USER. |IF HO CHARACTER IS PENDING. OR IF THE
FENDING CH&RNCTER IS NOT THE ESCAPE, THEM A FAILURE
RETURN C(CARRY=0) IS TAKEH. IH THIS CASE., THE
PEMDING CHARACTER (IF AHY) IS LOSY. IF THE PENDING
CHRRACTER IS AN ESCAPE CHARACTER, BREAK TAKES A SUCCESS
RETURH (ChHRRY=1).

REAK: . . .

{ t

[ o

W o~ -
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02Ce DEED in CONST } GET COHMSOLE STATUS

02C8 E602 RHI RBR ; SEE IF CHARACTER PEMNDIRG

02¢A CAaS03 4z FRET 3 NO - TAKE FAILURE RETURH

J2¢D DEEC IH CHTH $ YES - PICK UP CHARACTER

B20F EG?F AHI PRTYO } STRIP OFF PARITY EIT

0201 FELB cPl BREHR ; SEE IF BREAK CHARACTER

0203 CALLOS 42 SRET J YES - SUCCESS RETURH

y2be C34503 JHP FRET ; M0 - FAILURE RETURH - CHARACTER LOST

‘t*tt’!&‘:*‘tt3"*'l\*‘*!‘l‘i‘O‘t‘)#*l*‘*’f-t**!‘#‘tl**$¥ID¥‘-$@#Z#’J*{U¥“.‘¢$!3‘J

FUHNCTION BYTE

IHFUTS: D - CURRENT VALUE OF CHECKSUH

QUTPUTS: AR - HEXALECINAL CHARAKCTER

D - UPDRTED YRLUE OF CHECKSUM

CALLS: RICH,CHYBN

DESTROYS: A.B.C.D.F/F’S

GESCRIPTION: BYTE READS 2 ASCII CHARACTERS FROM THE
HHD CNNHYERTS THE CHARACTERS TO0 OHE HEXA
THE A REGISTER CONTAINS THE FIHAL CHARALT
0 REGISTER COHTAINS THE UPDATED VALUE Or
THE CHECKSUM.

C) %+ We %o wme ®s hs hr Nr s we S e % wa e we s

YTE:
209 €5 PUSH B | SAVE BC
2208 COAHOS o LALL RICH ; RE4D ASCII CHARACTER FRCK TR2S
0200 4F oy C.R
020E COFED2 caLL CHYBH | CONYERT CHARACTER TO HEZADECTHAL
UIZEL OF RLC ; POSITION VALUE INTO UFPER 4 BITS
02E2 07 RLC
U2ED 07 RLC
0zE4 97 RLE
GZES 47 HG Y B, A i SAVE RESULTS IK B
9206 GRAADS CaLL R1CH i GET AHOTHER CHARACTCR FROM TAPE
02E9 4F HOY £.A
02ER CDFEO2 catL CHYEN 5 CONVERT IT
O2ED BO oF B } OR INl THE UPPER 4 BITS
0ZEE 4F HOY c.a ; SHYE :
D2EF 82 4D D b i IHCREMEHT CHECKSUN
N2F0 57 Ho¥ 0.4
02F1 79 MOV a, ¢ RESTORE HEX DATA TO A REGISYER
02F2 Ct POP B 5 RESTORE BC
02F3 €9 RET »

tt#t#tﬂ!?l‘*t'n‘.ﬂl‘tl‘&t*tl*!=l1*#*ﬁﬁﬁt*‘ttﬁ*ittaﬁitl**lﬂttl*i****.‘.
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N2F4
J2F6
J2F8
G2FB
D2FD

07-0

02FE
0ZFF
030!
0303
0304
0206

DBED
EG602
CRF402
DBEC
9

79
D630
FEJA
F8
0607
co
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FUHRCTION: CI

IHPUTS: HOHE

GUTPUTS: @& - CHAPRACTER FROH CONSOLE

CALLS: NOTHIHG

DESTROYS: A.F/F’S

DESCRIPTIGH: CI! WAEITS UNTIL A CHARACTER HAS BEEN ENTERED AT THE
COHMSCLE AHD THEH RETURHS THE CHARACTER., YIA THE A
REGISTER. TO THE CALLIKG ROUTIKE. THIS ROUTINE

IS CALLED BY THE USER VIA A& JUWP TABLE IN RAR.

IH CONST : GET STATUS OF COHSOLE

AR RBR ] CHECK FOR PECEIVYER BUFFER REabY
Jz cl 3 HOT YET - HAIT

1H CHIH ;) READY S0 GET CHARKCTER

RET

-IE*#ttt'*;'*t*tt*t*tttl“****‘!t*!¥‘t*i##**#*$#*ﬂ:ﬂﬂ'¢t‘-‘i&-“-"&"f‘-.‘?f‘-vﬂﬂﬁﬁﬁﬂﬂ*

FUHCTIOH: CHYBH

IHPUTS: € - &SCI1 CHARACTER ‘0’'~-'9’ OR ’A'-'F’

pUTPUTS: A - O TO F HEX

CaLLs: HOTHIKNG

DESTROYS: H,.F/F’S

DESCRIPTION: CHVBH COHVERTS THE #SCIT REPRESERTATICH GF A HEX
CHARACTER INTO ITS COFRESPONDIHC BIHARY VALUE, CHVEN
DOES HOT CHECK THE VALIDITY OF IT§ FHPYY.

My Bt
MOV a,C
SUI e’ ; SUBTRACT CODE FOR '0Q* FROM ARGUMENT
CPI 18 ; UAHT 10 TEST FOR RESULT OF 0 T0 ¢
RHM ; IF SO, THEHN ALL DOHE
501 7 } ELSE. RESULT BETWEEN {7 AWND 23 DECEIMAL
RET } S0 RETURH KFTER SUBTRACTIHG BIRS OF 7

tt*t*#"lt*tt*'*tt‘lsm!m‘ﬁi*ﬁAi*#ﬂ'##~iM!*ti*ﬁ*‘l!#‘t'ﬂ*tlt‘*li*‘*t*‘t**"‘

FUNCTION: CO

INPUTS: € - CHARACTER TO QUYPUT TO CORSOLE

DUTPUTS: € - CHARWCTER OUTPUT TO0 CUHSOLE

CALLS: HOTHING

LESTROYS: A.F/F’S

DESCRIPTION: CO WAITS UNTIL THE COMSOLE 1S REARDY TO-ACCEPT A CHARACTER
AMD THEH SEHDS THE IHPUT ARGUMEHT TQ THE COHSOLE.

1 P
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80720 NMOHITOR,

8307
Rk
3300
02 0E
930F
03t1

0312
034
n31z

12D

0318
2319

DB
331C
D3tLF
Nn320

DBED
E6O1l
Cadg703

G3EC
cs

0ECD
cp2103
9

]
0688

05
£21603
c1
c9

¥ 1.2, 12 $LY 77
co:

1 ¢/ CONST 3 GET STATUS OF COHEOLE
al 1 TRDY ; SEE IF TRANSMITTER READY
J2 co ; HO - UAIT
MOV f:C ;7 ELSE. MOVE CHARACTER Y0 A REGCISTER FOR DUTPUT
DITRY CHOUT ; SEWD TO CONSOLE
RET

tl*'#&F*#!#***i#*t*‘*l‘l!'*t"*tlllll#*il*!*'—kt*#‘**ii‘l-‘k&m?jé:'&‘%#v}‘!,»nﬂ‘&‘ﬂv

FUHCTIOH CROUT :

J JHPUTS: HOHE

3 DUTPUTS: HONE

; CatlsS: ECHO

) DESTROYS: A.B.C.F/F'S

DESCRIPTION: CROUT SENOS A CARRIAGE RETURN (AND MENIE & L7V

) FEED) TO THE COHSOLE.

CROUT:
HY I C.CR
calt ECHO ; OUTPUT CRRRIRGE RETURM TN USER TERKIHAL
RETY

-tt#"*tttttt*t.t’ttt‘*“lt‘llt*tl-l**t**#*ﬂ'#***ﬁ#ﬁ#%‘b!‘ﬂ?t\71_:1‘4521.3":?'-!'3“!

}

}

H

; FUHCTIOR DELAY

i IHPUTS: HOKE

i ODUTPUTS: HNOKE

; CaLlS: UOTHIHG

; DESTROYS: F/F’S

; DESCRIPTINN: DELAY FROVIDES A PROGRAMMED DELAY OF 1 NILLISECOHND
H
b

ELAY: .
PUSH 8 ; SAYE BC REGISTERS
RS B.OHEMS ; LOAD 1 MILLISECOHD COHSTANY
DEL1L:
DCR '8 DECPREMENT COUHTER

]
dB82 DELL 5} JUHP IF HOT DOHE

POP B + RESTORE BC REGISTERS

RET ;3 RETURN TO CALLING ROUTIHE

PR TR TR S S P T S E SIS A LR L E R R R L A R LA R L R LA R L

— ne wr wa we e

FUHCTION: ECHO
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30/20 HOHITOR,

0221
0322
0324
n325
3328

022a
0320
J32F
03390
0333
8335

0334
0339

0334
023C

033F
0342

41
3E1B
88
€c22m03
GC24

choro3
JEOD
aep
c23803
GEGR
EDO7O03

43
9

0E23
cDp2103

co1203
€33C00

y 1.2, t2 JLY 7?7
; INPUTS: C - CHARACTER YO ECHO TO TERHINAL
; DUTPUTS: C - CHARACTER ECHOED TO TERMINAL
3 CALLS: €O
; DESTRGYS: A.B.F/F'S
; DESCRIPTION! ECHO TAKES A SIHGLE CHARACTER RS IHPUT AHD, YIa
} THE HOMITOR, SENDS THAT CHRRACTER TO THE USER
J TERKINAL. A CARRIGGCE PETURH [S ECHOED AS A CARRIAGE
} RETURK LIHE FEED. AND AN ESCAPE CHARACTER 1S ECHOED RS $.
ECHO:
Hov B.C ; SAVE ARGUMENT
MY I R, ESC
CHP B ;) SEE IF ECHOING AM ESCAPE CHARGCYER
Jh2 ELHOS 3 HO - BRANCH
Myl c,'$’ ) YES - ECHO AS $
ECHOS !
cAaLl co ; DO QUTPUT THROUGH MONITOE
MYl A, CR
CHP B : SEE IF CHAPACTER ECHOED RS A CafRiags RETURN
dhZ ECHIO ; NO - HO HEED TO TAKE SPECIAaL ACYTIOHM
HY 1 C.,LF ) YES - WAHT TO ECHO LIHE FEED, 700
Call co
ECHID:
MoV C.B ; RESTORE ARGUMEHT
RET

L Y

‘l*‘t-llslt*l*tl‘i!*t#*#*tt#i.O***ilil*lt‘vv:i*il’&#i&*l@i-‘-nil?\ﬁvir‘»ﬁw'liﬁ'ﬂ-‘ﬁl}ﬁﬁtt*.*‘

FUHCTION: ERROR

THPYTS: HOHE

QUTFUTS: HONE

CALLSY ECHO,CROUT.GETCH

PESTROYS: “.,B.C,F/F’S

DESCRIPTION: ERROR PRINTS YHE ERROR CHARACTER (CURREHTLY A HUHBER SIGH)
OH THE COHSOLE, FOLLOUED BY A CARRIAGE REYURH-LINE FEED,
AHD THEH RETURHS CONTRGL TO THE COMNAHD RECOGHIZER.

RROR:
MVI C:' ¥’
ChLL ECHO 3 SEHND & TO CONSOLE
RIT:
caLt CROOY ) SKIP TO BEGINHING OF HEXT LIKE

JipP GETCH ; TPY AGAIH FOR ANOTHER COHMAND

I IS EI ST ETE 2 ktil-‘lilllt#i*i*:lt**l*l’-**3#'&&&ttt#ﬂ*ttu**“‘t‘*l*li‘i

d A
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0345
0346
0347

0348
ni48
N340
034E

37
3F

c9

ChF402
E67F
4F

s

v
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FUHCTIOH: FREY

INPUTS T HUHE

OUTPUTS: CARRY ~ ALWAYS 0

CaLLS: HOTHIHNG

DESTROYS: CaRRY

DESCRIPTION! FRET 18 JUMPED TO BY ANY ROUTIHE THAT UISHES TO
INDICATE FAILYRE OW RETURMN. FRET SETS THE CARRY
FALSE, DEHOGTING FAILURE, AND THEHW RETURNS 70 THE

. CALLER OF THE ROUTINE TNVOKING FRET.
RET:
STC ) FIRST SET CARRY TRUE
che i THEH COMPLEMEHT IT TQ ®agF :V FALEE
RET ; RETURH APPRGPRIATELY
R PR R AR R AR ESESANARBN B RS IR SRR N AP TR AF A FE PR L ONES S UTHAC AI VIV EZ TR AE BN S

FUHNCTIOH: GETCH

INPUTS: HOME

QUTPUTS! C - HEXTYT CHARACTER IN IHPUT STREAM

catLe: €I

DESTROYS: A,C.F/F'S

DESCRIPTION: GETCH RETURNHS THE HEXT CHARACTER IH THE [HPUT STREAH
TG THE CALLIHG PROGRAN. ‘

ETCH:
CAlL i clI } GET CHARACTER FROH TERMIHAL
(1B PRTYO ;) TURH OFF PARITY BIT IN CASE JET BY CONSOLE
NOV C. A ; PUT VALUE IN C REGISTER FOR RETURR
RET

#‘lttt**ttlttﬂtltt‘l*ltillll'm#*'#**&ti#t*#****t**li*I:hﬂﬁ%&l#"*!l‘lt*ltvi

FUHCTION: GETHX
IHPUTS ! HOKNE
QUTPUTS! BL -~ 16 BIT IHTEGER
D - CHARACTER WHICH TERNINATED THE IHTEGER
CARRY - 1 1F FIRST CHARACTER NOT DELIMIYTER
- 0 IF FIRST CHARACTER IS DELIHITER
CALLS: GETCH,ECHO,VYALDL,YALDG,CHYBHN, ERROR
DESTROYS: R.B.C,D,ELF/F’S :
CESCRIPTION: GETHX ACCEPTS AR STRING OF HEX DIGITS FROM THE INPUT
STREAN AHD RETURNHS THEIR VALUE AS A 16 BIT BIHARY
IMTEGER. IF WORE THAH 4 HEX DIGITS HRE ENTERED.
ONLY THE LAST 4 ARE USED. THE HUMBER TERKIHATES WHEN
A VALID DELINITER 1S EHCOUNTERED. THE DELIHITER IS
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30,20 MOHRITOR.

134F
0350
N353

2358
1153
3138

335€

0361l
0le2
1363
DRTE
03ad
A55hy
0367
0lén

336D
31370

3373
0376
nize
3379
Q37R
4378
Qz7e
037¢E
037F
0380

ES
216000
LEGD
£b4803
Ch21063
£u2406

ba2ebo3

c2pLos
CA4503

€00906

L23R03

COFEOD2
LtEFF

i.0
??

PRGE 23

ALSO RETURHED AS AN OUTPUT OF THE FUHCTION. ILLEGAL
CHARACTERS (HOT HEX DIGITS OR DELINITERS) CRUSE AN
ERROR INDICATION. IF THE FIRST (YALID) CHARACTER
EHCOURTERED IN THE IKFUT STREAN 1S HOT A DELINITER,
GETHX WILL RETURH WITH THE CARRY BIT SET TO 1
OTHERUISE,
0F BC ARE UNLDEFINED.

ETHX
PUSH H
LK1 H. 0
MY 1 E,O
GHXOS:
caLL GETCH
cAaLL ECHO
CALL VALOL
+ Fal st GHX1D
+ JHC 0036DH
MOV . C
PUSH H
POP B
POP H
LTI}, a,E
ORA A
JHZ SPET
42 FRET
GHY10:
caLl valLDG
+ FaLSE ERPOR
+ JHC 0033AH
Chall CHYEBHN
MY 1 E.OFFH
brD H
) H
DRD H
DrD H
My 1 B,0
HoY C:Ah
bAD B
JHP GHADS

— e e s w ne e e e e we e - - e

“ me e me e e e b

THE CARRY BIT IS SET TO 0O AHD THE COHTENTS

SAVE HL
IHITIALYZE RESULY
IRITIALIZE DIGIT FLAG T9 FALSE

GET A CHARAETER
ECHO THE CHARACTER
SEE IF DELIMITER
HO - BRAHCH

YES - ALL DONE, BUT Hawi Vo ILTURN DELIHITER

NOYE RESULT TO BC

RESTORE HL

GET FLAG

SET F/F'S

If FLAG KON-0, & HUMBER MRS BEEH FOUND
ELSE, DELTHITER WAS FIRST CHARACTER

1F NOT DELIMITER, SEZ IF 9ILiT
ERROR IF HOT A VALID DIGIY, HIThE

M

COHVERT DIGIT TO ITS BIHARY YAiLl
SET DIGIT FLAG HOH-C

*2

%4

L3

*16

CLEAR UPPER & B8ITS OF BC PAIR
BINARY VHLUE OF CHARRCTER IHTO C
AGD THIS YRLUE TO PARTIAL RESULT
GET HEXT CHARACTER

AR REEAT XN PRSI R RN A SR N R A A F AR AR A PSR I RS AR S UBAE R RS SR A RE TS SN S & &

FUHCTIOH:

GETNH

INPUTS: C - COUNT OF HUMBERS TC FIHD IMN INPUT STREAH
QUTPUTS: TYOP OF STACK -~ NU‘RS FOUHD IM REVERSE ORDER (LAST OK TDP.
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H aF STACK)D

3 CALLSY GETHX,HILO.ERROR

; DESTROYS: A.67C,0,E.H,L.F/F’S

;3 DESCRIPTION: GETHM FINDS A& SPECIFIED COUNT OF Nuv§iig, RBETBIES 3
}

1

AHD 3, ITHCLUSIVE, IN THE INPUY
STREAM AND RETURNS THEIR VALUES OW THE STHCK 17 2

2 OR MOPRPE HUKBERS ARE REQUESTED., THEH THE FIRST HMUST BE
} LESS THAH OR EQUAL TO THE SECOHD, OR THE FIRST aHND
} SECOND HUHMBERS HILL BE SET EqUAL. THE L4asT $UBBER
H REQUESTED HUST EE TERHIHRTED BY A CARRIACE RITURR
} 0R AH EPROR IHDICATIOH VILL RESULY
]
GETHHK:
2383 2E03 MVI L. 3 ) PUT MAXIMUH ARGUHMENT CguMt i
D385 79 HoV R:C ; GET THE ACTUAL ARGUHERT 20t
0386 E603 AN1T 3 } FORCE TO0 MaxIMUuM¥ OF 3
0338 ¢8 RZ ; IF O, DOH’T BOTHER TC DO oRYTSITNL
02389 67 Hov H:A 1 ELSE, PUT ARCTURL COUNY IHTD H
GHROS:
0338 CD4FO3 CALL GETHX 1 GET A HUMBER FROM IMNPUT §TREnNH
+ FHLSE ERROR j ERROR IF HOT THERE - 70& FEW HUHBEIRS
0280 D23R03 ¢+ JHE 0G33AH
390 €3 PUSH B J ELSE., SAYE HUMBER OH STRCEK
0391 20 DCR L } DECREMEHNT HAXIHUM ARGUHENT LIUNT
0372 25 DCR H } DECPREMEHT ACTUAL ARGUHENTY ‘agh?
0293 CASFD3 JZ GHN1O } BRAKCH IF HO MORE NUMWBERE YaMTLD
0396 7A KOV a,D } ELSE, GET HNUMBER TERKIHGTCER T¢ &
03397 FEOD CPI CR ) SEE IF CRARRIAGE RETURH
0399 Ca3n03 . Jz ERROR ; ERROR IF 50 - YOO FEW NUMBERS
G39C C€J8A03 JHP GHHOS 3 ELSE., PROCESS HEXT HUHBER
. GHH 0
D29F 7R LAY A, D } WHEK COUHT 0., CHECK LASY TERHINATOR
03/a0 FEGD CFP1 CR
8lhr2 C23403 JHZ ERROR j ERROR IF HBT CARRIAGE RETURHN
03Aa5 OIFFFF LXI B,OFFFFH ; HL GETS LARGEST HUHBER
oing 70 HOV fi. L 3 GET WHAT’S LEFT OF MARIMUH ARG COUNT
0389 B? . ORA 2] ; CHECK FOR O i e
03Znn CAB203 J2 GHH20 } IF YES, 3 HUKMBERS WERE IHPUT
GHM15: ; :
03ab C5 PUSH B ) IF HOT, FILL REMAINING RPGUHENYS HITH OFFFFH
0IaE 20 DCR L
03a4F C2nDO3 JHZ GHNIS
GHH20:
0382 €1 POP B ; GET THE 3 ARGUMENTS 0UT
0383 b1 POP V]
0384 £1 FOP H
3385 CoC8D3 CHlLL HILO } SEE IF FIRSY )= SECOND
+ FALSE GHN235 3 NO - BRANCH

03E8 D2BDO03 + JHC 003BDH
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D3BE 54 Hov O H ‘
038C 3D . nov E.L } YES - MARKE SECOND EQUAL TO THE FIRST o
GNH25:
0360 E3 KTHL ; PUT FIRSY OH STACK - GET RETURN ADDR
03BE bBS PUSH ] 3 PUT SECOND OH STACK
93BF CS PUSH B ; PUT THIRD OH STACK
03C0 ES PUSH H j PUT RETHURH ADDRESS ON STREXK
GHHJO: .-
Q3Ct 3D : DCR A ; DECREMENT RESIDURL COuRY
g3c2 fFa Rl 3 IF HEGATIVE, FROPER RESULTS 0N §TACK
N3IC3 E1 POP H 3 ELSE. GET RETURH ADOR
gIce E3 XTHL ; REPLACE TOP RESULT BITH REYGEN &D00R
G3ICS €3C103 JHP GHM30D 3} TRY AGAIM
¥
}
,'a"l*tt*ﬁ*it'l*vtlt*##*!till*t#*t#hi‘*‘ﬁttl(!lk&'t«'*ﬂ;i‘ﬂ?%‘.‘ﬂxi.'{!‘Ji"}q"\“‘1!12(“&?6
- 3
H
} FUNCTIGH: HILGO
; IHPUTS: DE - 16 BIT INTEGER
H HL - 16 BIT INTEGER
3 OUTPUTS: CARRY - 0 IF HL{CLE
H - 4 If HL>=DE
3 CaAlLLS: HOTHING
: DESTROYS:!: A.F/F'S
; DESCRIPTICH: HILO COMPARES THE 2 16 BIY IHWTEGERS In HL RHD DE. THE
H IMTEGERS ARE TREATED AS UNSIGHED HUMBERS. THE CARRY
i BIT 1S SET ACCORDING TO THE BESULY OF YHE COHPARISON,
HILO:
N3¢ L5 PUSH 8 i SHYE BC
03C9 47 HO¥ B, A 5 SAVYE A REGISTER
23Cch 23 IHX H i THCREKENT HUL EY
83Cs 7C KoY A, H J O WAHT YO TEST FOR O RESHLT AFTER
32cC BS 0RA L 5 /THCREMEKRTIHG
83C0 2B pCX H ; RE3TORE HL
03ce 37 STC ; SET CARRY
G3CF CAD?03 J2 HILDYS ; [F S8, CARRY [S SET PRCPERLY
a3rz 7b Hov a. L ; 1F HOT., HOVYE L TO A
0303 93 SUB ; SUBTRWCT E
9204 ?C nov AsH : WOYE H TO a4
03105 94 SEB D } SUBTRACT D WITH BORROW
0306 3F CHC ; COMPLIMEHMT CARRY FOR CORRECT CARRY BIT VYaALUE
HILOS:
33067 78 1wov A, B i RESTORE A
£LIpe C1 POP B ) RESTORE BC
a9 €9 RET 7 OERIY

S
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230A
o2bC
03DE
(I REY]
B3E4
BIE?
U3EY
03EB
03ED
QIEF
AIF}
93F4
03Fe
B2Fg
O3F9
03Fe
63FC
G3FE
3401
g5 04
0405
N407
3409
042
0400
J30E
N4ail
0414
0416
0413
N419

0418

HER ]
3420
G421
0423

CQ1803
ig
LBED
E602
£21404

€22904
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FUNCTIOH
[NPUTS

BUTPUTS:
CRLLS:

DESTROYS:

KUST)

BRSEL!

BRSOS!

BRS06 ¢

BRSO7:

BRSOS

]

3

i

1

!

]

3

3 DESCRIPTION:
} .
H

)

}

1

MYl
ouT
LA
SHLD
LRI
LED!
ouT
LA
our
MY I

LRI

Y1
ouT
ROV
ouT
KOV
ouT
LK1
ChLL
pCX
IH
anl
sH2
Hov
oRA
JRZ
JHp

ANl
noy
I#

ANl
Jhz
KoV
cPI
Jnz

INHUST
HOHE

HOTHIHG
HOTHIHG
RIHILISP

THUST OUTPUTS TO THE USART THE COMMAND zirb
AMD INITIALIZES THE STACK POIHTER.

ALSD THE IHTERVAL TIMER AHD THE UNVIHRRENST
COHTROLLER &PE INITIARLIZED.

4. CHD .

CHCTL ; OUTPUT COMMAND YORD TG USaRT
H,MSTHK-64 ; LOAD POLIHTER T2 ST6LX

SSAYE ; THITIALIZE USER STREK POIHTER
SP.HSTAHK ; IHITIGLIZE MOMITOR SYaLH

A, COMD ) IHITIALIZE SIHGLE STEP TIHER YuBE
TMHCP

a,C2M3 5 IRITIALIZE COUHMTER #2 FOR BRUD RATE
THCP ; OUTPUT COMERUD YWORD TO INTER¥AL TIHER
B. 08D ; LGAD '# OF RATES' COUHTER

H,B9600 ) LOAD HIGHEST BAUD RATE FRCILR

R:37H ; RESET USART STATUS ERRORS &G~
CHETL 5 SET *DTR" B
A, L ; LEAST SIGHIFICANT WORD FOR £TRZ
CTR2 ; OUTPUT BORD TO CTR 2

aH ; WMOST SICHIFICQKT WORD FOR CTR

CYR2 5 OMTPUT WORD TD CTR2 :
D,1000 ; SETUP 1t SECOHD TIMEOUT

DELAY 5 1 HS DELAY

D 3 DECREHMENT TIMER

CONST } INPUT USART $TATUS

RBR 5 CHECK FOR RECEIYER BUFFER READY
ERS0E ; HOT YET - WAIT § HS AND CHECK AGAIN
f,E 3} TESY FOR ZERO-

D ; BAETER DECREMEBTING

BRSB7? 7 CBHYINUE TO CHECK STATUS FOR 1 SEC
ERSEL I AFTER § SEC REINITIALYZE BAUD RATE SEARCH
CHIN 1} RERDY 50 GET CHARACTER

7FH )} MASK OFF PARITY BIT

C.A 3} SHYE CHAR.

CHCTL 3 GET USHRT STATUS

30H ; Wus¥ ERROR BITS

BRS1O J IF ERROR . GET MHEXT CHAR.

A, C ;5 CHWR TO ACC,

CHAER 5 COMPARE FOR CORRECT CHAR.

BRS1O } IF BAD CHAR. GET HEXRT OHE
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0426 £35604 JHP 1ICR
0429 0E7S BRS10: NVI C,120
0428 CD1803  BRS15: CALL DELAY
042€ 00 DCR £
042F ©22B04 SN2 BRS1S
0432 DBEC I CHIH
0434 05 DCR B
0435 78 HOY .8
0436 FEOL CPI o1
0438 CH4404 a2 BRS20
0438 FECGO CPI 09
0+3D CAEFO3 42 BRSEL
0940 29 pad W
0:41 C3F403 SHP BRS0S
0444 3ESO BRS201 HVI A RSTUST
0446 DIED ouT cHETL
U448 JECE LAY A, (HODE
Nidi DIED ouT CHCTL
094C 3E35 HY1 A, 35H
044E DIED ouT CHETL
0450 216202 Ly T H.BO110
0453 C3FE03 JHP BRSO6
H
}

6456 3EFE IICR:  MY1 A, 1CU1
0458 D3DA auT icce
0454 3EZF v i A, 10u2
045¢c bI0E ouT 1SCP+1
D45€ 2E00 V1 /) INASK
0460 D3IDB 0uT HSKPT
Q462 213006 LK1 H,JPT8
0465 11EQ3F Lkl D,JTBL
0463 N61F mv1 B.31D
nuéh 7€ HTBL: MOV A,
0468 12 sTAx D
04ec 23 1Y H
0460 13 1N b
346E DS DCR B
d56F C2en04 JHZ MTBL
0472 21203F Lx1 H, USARER
0475 22DA3F SHLD ssave

C32€00 JHP SOHSG

0478

J
H
b
}
H
}
3

FUNCTIOH LERD
IHPUTS1 HORE
OUTPUTS: MHOME

OR 80H)

!

i
H
i
i

e he fe i Ae e S s e S e e we We e

}
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GO TO INTERRUPT INITIALIZARTIOH
SETUP 120 HS TINER

t NS DELAY

DECREHENT TIMER

JUHP IF TIWER HOT EXPIRED
CLEAR USART IHPUT BUFFER
DECREMENT RATE COUNTER
WOVE RATE CTR TO acC.

1S RATE CTR =12 ‘

GO TO 110 BAUD SELECT IF LSB %
IS RATE CTR =02

¢

IF ZERO , STARY OVER
HALVE THE BAUD RATE
TRY acaill

3 USART RESET ValUut

RESET USART TO0 ACCEPT HEY HODET IMET.

; TUD STOP BITS HODE IHEYRULTIAGH
LOAD HEW MODE IHSTRUECTION o
RESET USARRT STATUS ERRGRS ANk~

TURH OFF DTR

LOAD 110 BRUD RATE FACTOR

TRY AGAIH

IHITIALIZE INTERRUPT COHTROULEE
QUTPUT COMNMAND WORD &1

OUTPUT COHMAND VORD #2
INTERRUPT NMASK VYALUE

QUTPUT KASK WORD TCG CONTROLLER
LOAD STHRT OF PROM JUHP TAULE
LOAD START OF RAH JUHP TARBLE
LEHGTH OF TaBLE [H °"B"

MOVE PROM JURP TABLE V1 R@&H

£ ¥ = E

u

J THITIALIZE USER STACK POIHTER

GO TO PRIHT SIGHON NESSAGE

t*‘tt*“lt‘ii‘l!l#t.ttlt‘t‘t‘t*t***i*#t‘*tb*‘i"‘iﬂ‘lltt‘t‘t‘ﬂ.‘.
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3 CaLlLSs: PO
; DESTROYS: B.C.F/F’S
3} DESCRIPTIOM! LEAD OGUTPUTS 60 HWULL CHARACTERS T# Ra@fR YaPE T4 FORM &
] LERDER.
’
LEAD:
0378 063C My B8,60 ; LOAD B WITH A COUNY OF 60
- LEGS:
0470 OEOC MY I. c.0
042F CDO9GS - caLl PO ; PUHCH MULL CHARACTER
5422 05 DCR B ; DECREMERT COUNT
0483 C270CG4 JN2 LEDS 3 DO IT AGAIN IF NOT DOXE
0486 L9 RET

o

) : : R

1 FUHCTION: HMOUT- )

} INPUTS: & - 8 BIT IHTEGER

} QUTPUTS: HOHE

3 CALLS: ECHOD,PRVAL

5 DESTROYS: A,B.C,F/F'S o

} DESCRIPTIBH: HMOUT. CONYERTS THE © BIT., UHSIGNED INTEGER IH THE
H

H

62-9

4 REGISTER IHTD 2 ASCIT CHARACTERS. THE ASCII CHARACTERS
ARE THE OHES REPRESEHTING THE 8 BIYS. THESE THO.
CHARGCTERS ARE SENT TO THE COHSOLE AT TYHE CURRERY PRINT

’ ' N

POSITIOH OF THE CONSOLE.

nHout: ' - : L
3487 FS PUSH PSY } SAVE ARGUMENT
n488 OF | RRC e :
5489 QF RRC
d53n4 OF . RRC : . - . .
_0488 9OF RKC ‘3 :GET UPPER 4 BITS TO LOW 4 81T ‘POSITIONS
n42C CLOLOS catL PRVAL JCORYERT LOVER 4 BITS TO ASCII
0agF CL2103 taLt ECHO "3 SEHD TO TERMINAL |
8492 Fi FOP PSU "3 CGET . BACK ARGUHENT .
8493 CDODOS caLk PRYaL = L
~049e CD2103 o CaLL ECHG

0499 C9 , RET
- . o T

}!t"ti.*‘lii‘..ttl“‘."lﬁ‘l.i!Il‘tttt!i*lﬁt*‘!tt‘#‘t*;“ﬁ*ﬁli‘ii**t"t!ll'ttltt“

FUHCTLON HYTINH

INPUTS: HOME

OUTPUTS: HONE

CRLLS! ECHO,NHOUT,CROUT

e we me N we -
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DESTROYS: A,F/F*'S,C.ELH L

-

N

£

0€-2

PERE]
PRS- IN
04 9F
Naatl
34 Ad
NERT
DEE: V]
04 uB
Q4 AE
34 uF
9382
04B4
3+B7
8498
0589
g48C
I EY13

04C0
gsCt
g4c4
04CS
04ce

C2hEL S
ch1z03
28]

7C
coCe04

cpcood
co9

—

x -

RTIN:
LS
CaLL
LA
ChLL
LR

ChLL

MY T
LHLD
Hov
ChLL
Hv 1
ChLL
DCR
IKY
T
chLL
RET

HXTBT:

FUHCTIOR P
IHPUTS ¢ HL
QUTPUTS: H
CaALLE: PBY
DESTROYS :

BESCRIPTID

ae me e e e b= e N W s

O e e e

ADR:
HOY
CrLL
HoV
caLl
RETY

FURCTIOH
THPUTS: A
D

e

c.’n’
ECHO

c.,'1'

ECHO
CJ'=I
ECHO
0.3
PEAYE
a. M
HHOUT
CJ' ’
ECHO
D

H
HATBT
CROUT

ADR

ONE
TE
R
Nt

DESCRIPT]OHH HXTIH PRINTS 3 BYTES OF NEXT INSTRUCT!UM 0N THE COHSOLE

QUTPUT 'HI='

' : . [ A ¢

QUTPUT 3 BYTES
GET LAST PC

guUTPUT BYTE
USE SPACE FOR DELIKITER

DECREMENT COUKT
IHCREHENT PC RDDRESZ
DO HEXT BYTE

RETURN

'ilit'#t—it'*tlitttﬂ*'tlti!#ﬁ*!t#l‘ﬁt#*&*‘titi‘ﬁi!ﬁ@%it#“%%f&&ﬁtéﬂ%&#

- ADDRESS TO0 BE PUHCKED

PADR PUNCHES ON THE TELETYPEWRITER THE ALIRESS

CONTAINED IN THE H,L REGISTERS.

R, H

PBYTE

asL

PBYTE

PBYTE

)

H

}

PUNCH FIRST HALF OF ADDRESS
PUNCH SECOHD HaLF OF ADDRESS

RETURN T0 CALLING KOUTIRE

'l""'*ttti'.'iltltt‘l't‘!“‘**‘l##tit’*##*‘*‘ﬁitt**itwhtil‘**‘!‘

~ CHARACTER TD BE PUNCHED
~ CURREHT VALUE OF CHECKSUH

r

OUTPUTS!t b ~ UPDATED VR,L.O:Fz CHECKSUH
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30720 HOWNITOR,

349
g44Ca
04LB
g+4¢C
p4ch
UacE
04D
04D4
0405
214066
0409
LETON
DEYY
D4bE
g4 bF

04€0
04E2
LY 3]
04Ee
J4E7?
JsER
J4ED

04F0 -

04F2
DES )
N4Fe
GaF?
U4FA

cpobos
co090S
F1
F5
£o0b0S
00965
Fi
82
57
-]

OEJA
cooo0s
AF

57
ChCco04
210008
chCoo04
JE01

CoC904

hF
92
tbCood
cb7eo4

H
}
H
H
i
b
;
:
i
;
H
H
!
H
P

catls: PRVAL.,PO
DESTROYS! n,F/F'S
BESCRIPT1DH1 PBYTE COHVERTS THE HEXADECIMAL * 4] :
IHTO TWO ASCII CHARACTERS AKHD 7Y SE CHRQF
OH PAPER TAPE. THE CHECKSUN COHTRIHED IH.D 1S UPDRTED
BYTE: -
PUSH PSSV 5 SAVE ALF/F'S
RRC j POSITIOH UPPER 4 BITS IHTO LOWER 4 BIVS
RRC
RRC
RKC
CulLl PRVAL ;! CCHYERT UPPER 4 BITS JUSY ROTRTED T{ ASCII
caLL, PI ;. PUNCH CHRRACTER
POP PSYW 5 RESYORE R,F/F*S
PUSH PSH i SHYE A AGAIH
caLt PRVAL J COMNYERT LOWER 4 BITS TO ASClI THARACVER
_Cslb |, PO } PUNCH CHARACTER = .. .
POP pPsSw 5 RESTORE A
aALD D ; ADD VALUE TO0 CHECKSUR
HoY D. A ; UPDATE D REGISTER LITH HEW CHETKIUN
RET ; RETORH TO CaLLING ROUTINE

.

“‘t*ithtlltit‘ilt‘,itt'ltti#ti**‘.i*!f*‘(***#}#*i**:ﬁa&&'sza**&iﬂ&a&ﬂ*ﬂﬁ

Coae
FL

FUHCTION PEOF
IRPUTS: HONE .
OUTPUTS: HONE | .
CALLS: PO,.FBYTE, Pnoa,Lan
PESTROYS: A,C.D.,H,L.,F/F’S
DESCRIPION: PEOF PUNCHES THE END OF FILE RECORD COHSISTING OF 4 RECORD

RARK, & LOAD ADODRESS OF 0., THE RECORD TYPE. AND THE

RECORD CHECKSUM.

[

EOF!: - Co
: . NVl . :
Cat L PO i PUHCH RECORD HARK
AR % A 3 ZERO CHECKsSUH
Hov o Duf, 3 SAYE: LN P REGISTER: 0 rnye o cor e S
caLl PBYYE ) PUNHCH RECORD LEHGTH
LXI H,0 } LORD HL WITH 2ERC ADDRESS
cAaLl PRDR 3 PUNCH IT
M¥I-: . Al } LOAD A WITH RECORD TYPE
Cell ¢ PBYTE 3 PUHCH IT ’ :
L1 [} ; ZERO a
SUB b ;} COMPUTE CHECKSUH
caLl PBYTE 3 PUHEH 1T
ChLL LEAD } PUHCH TRAILER
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04FC C9

04FE OEOD
G530 CDb026S
0503 GEOA
3595 COU9DS
3508 €9

+0509 CDO703
0S0C €9

¥ 1.2, 12 JLY 77

v, 1.

i
H

RET

tln'.il“t#lH'Oi‘it‘t‘#t‘*tilt“ll.l##t*tll‘llt"!*.###*‘l*‘ltt‘t

[
’

A

H

1

H

3

3 L ) f
i FUHCTION PEOL » o
3 INPUTS: HONE

; OUTPUTS: HOHE

1} CALLE: PO

H PESTRDYS» C

5 DESCRIPYION: PEOL PUMCHES ﬂ CQRRIRGE RE'URN AND:LINE, FEED. OKTQ
H
P

PAPER TAPE.
£0L: 4
NVl t.CR o T
CALL PO i PUNCH CARRIAGE RETURH EHQPALTEE
MY I C.LF L
ChLL PO ; PUNCH LINE FEED CHARACTER
RET

e we e

itt*ttﬁ#‘tﬂ'lll&.*#i*‘atltl"!#*tt***#“it*ﬂﬂ*‘ath#ﬁ&#tqﬂst&&#5&&

FUHCTION PO ‘

IHPUTS: C - CHARACTER TO BE PUHCHED

OUTPUTS: HOHE

CAaLLS: €O

LESTROYS: HOTHIMG

DESCRIPTIOH: PO PUNCRES THE CHARACTER SUPPLIED IH THE C REGISTER TO
THE USER TELETYPEWRITER.

WD he e te M Se e na e e

CaLL co ; CALL CONSOLE OUT TO PEZSTRM CHARACYER OQUTPUT
RET

I sy Ty e e e R R N R LA R R A RS R AR R AL R S

}

}

i

; FUHCTION) PRVAL

;i INPUTS! & - INTEGER, RAMWGE 0 TO F
3 OUTPUTS: A - ASCIT CHARACTER
3 CALLS: HOTHIMG

; DESTROYS: MOTHIHG ’

) DESCRIPTIOH: PRVAL COHYERYS A HUMBER [N THE RANGE O TO F HEX TO
3 THE CORRESPOHDIMG.ASCIL CHARACTER, 0-9.,A-F. PRVAL
3 DOES HOT CHECK ITHE VALIDITY OF ITS INPUT ARGUNENT.
H

" '
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0590
050F
0511

212
0514
0515
0sle

E6OF
Ce90

CE40
27

ce.

216006
3E
79
87
£22405

£h1203
co

c02103
BEZD
to2103

A

PRYAL:

RHI
apl
DhA
act
DAR
HOV
RET

" HCHAR

90H

40H

OMOL OHEDR LS AMTTREIY ny
R T A S S I ey B

B

P2 TR a Hpegdnny
Tt . . . g
PRGE 32
MASK OUT UPPER 4 BITSZ ~ 4aRT [ UEE DHAR
SET UP A SO THART A-F &&5yT & CARRY
ADJUST COMTENTS OF ¢ BEGISTER
ADD IN CARRY AHD ADJUST UPPER 4 BITS

ADJUST CONTENTS OF A REGISTER RGAIN
HOYE ASCII CHWRACTER TO C
ALL DOHE

Pl

‘

i

*!‘ltl'tt!it*.‘tllitt‘it###it#tt*t*ilﬂl'dtllb)!ltlli’ﬂQﬁ&&%#‘&ﬁ*%##‘#!‘;t##&ﬁ#

FUNCTION: REG
INPUTS HOHE
QUTPUTS: HONE
ECHO . HHOUT,ERROR.'CROUT

)

H

i

}

s

5 CALLS:

) DESTROYS:
5 DESCRIPTION:
]

;

J

3

)

R

ECDS:

REGOS:

RECLO:

REG15!

13
KOV
Hov
0RA

LeBZ
4CRLL‘

RET

.....

bs

W,B,C/DLELHILLF/F'S

REGDS DISPLAYS THE COMNTEHTS OF THE REGISTER SavE
LOCATIONS,

IH FORMATTED FORM, ON THE COHSOLE. THE

"DISPLAY IS DRIVEN FROM A TABLE, RTAB., WHICH COKRTAINS

THE REGISTER’S PRINT SYMBOL., SAYE LOCATION ADDRESS,
AHD LEKGTH (3 OR f6 BITS).

H,RT4B
.8
ﬂ'c
R
REGIO
cROuY

ECHO
c‘l“I

ECHOD

.......

D,REGS SHR'3 '°

HHOUT
AN

A
REGLS
D

b
HHOUT

|

:

H

e

fl
Pl

§
H

1

)

}
i
}
}
i
H
i
4

3 [ o Ty
LUAD HL HITH GDDRESS OF STﬂPT OF TABLE

B

GET PRINT SYHBOL OF REC!SWtP

i

TEST FOR 0 - EHD OF TaBLE

IF HOT EHD. BRANCH

ELSEL "CARRIHGE RETURN/ZLIME.FEED- 10, END
JDISPLAY '

ECHO CHARRCTER

QUTPUT EQUALS SIGH., 1.E. A=
POINT T0 STARY OF SAYE LOCATIOH ADDRESS
GET LSP OF S4YE LOCATIOH ADDRESS T0 E

POIRT TO LEKRGTH FLAG

GET CONTEHTS OF SAVE ADORESS

DISPLAY OH COHSOLE

GET LEHGTH FLAG

SET SIGH F/F

IF 0, REGISTER IS 8 BITS

ELSE, "14 BIT REGISTER S0 MORE TO DISPLAY
GET LOWER & BITS

DISPLAY THEH

1T PUT WSE O0F SAVE LO0C -ADDRESS 1HID D
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N

8E20

L L A e Ve L e A
R e T - 1
B

YR R I '

05 2F LR : . R :
6341 €D2103. EhLL. ECHO ;3 OUTPYUT BLANK CHARACTER
3544 23 : INX H ] POINT TO START OF NEXT TABLE EHNTRY
0545 C31R03 JHpP, REGOS 3 DO NEXT REGISTER
] =M H T
; ) P A N e (LI . o
)tt&tntlut-ttt-ttﬁatw#itttitvq»t&&ti*iksﬂtnt*-wat&waaatt#tw-mwttttttcvtttttt
} . + IR Ty B .
3 X L T T AT T N
3 FUNCTIOH REGSY
i THPUTS: HWOHE
5 OUTPUTST HOKE
) CALLS) KOHNE
; DESTROYS: H,SP
; DESCRIPTIOH: REGSY SAYES THE USER REGISTERS OH THTEREBUET:
g
RECSV:
U548 22D62IF SHLD LSAYE : ; SAYE HL REGISTERS . T
0548 El POP H t GET CALLIMC ADDRESE
054cCc E3 XTHL- ; EXCHAHNGE CALLER ADHR. ®ITH I#Y. PFC
054D 22D8B3F SHLD PSAVE J ASSUME THIS 1S YHE LASY PRIGC COUNTER
0550 FS PUSH PSUY ; SAYE A.F/F’'S
0551 210400 L¥1 He 4 ; SET HL T8 4 TO SnVE SVeyX PUINTER CORRECTLY
1394 39 DRD SP ; "GET STRCK POIHTER VALLE . . o
05355 22DA3F SHLD SSAHYE ; SHYE USERS STACK POINTER
0558 Fi POP [ 23" ; RESTORE A.F/F'S
3599 E1L POP H ; CALLERS RETURH POIHT
3535 31DE2ZF Lx1 SP,ASAVE+1- ‘' '} MEW VALUE FOR STACK POINTER
0550 FS PUSH PS® } SAYE' THE REST OF. THE REGISVERS
NDESE €5 . PUSH B ‘ ' MR T
J5SF b3 PUSH D
£9 PCHL ; RETURH

03560
FERF P RE A aEEBY

FUHCTIOH: RGA
IHPUTS: € - C
QUTPUTS: BC ~
CALLS: ERROR
DESTROYS: A.B
DESCRIPYIOH:

e Ne N M ma N e e e

- Ne e

L T

[}
i
'

BEEAE B RN E NS F R AR E AR R R AR N AR R A IO TH D IR TRV RN MRy

OR
HARACTER DEHOTING REGISTER
ADDRESS OF ENTRY IH RTAB CORRESPONDING TO REGISTER

+CsDWELSHILLFZFS
RGAD® TAXES A SIHGLE CHARACTER AS INPUT. THIS CHARACTER
DEHOTES A REGISTER. PRGADR SERRCHES THE THBLE RTAB
FOR A MATCH OH TRE IHPUT RRGUMEHNT. IF ONE OCCURS,
RGADE RETURHNS THE ADDRESS OF THE ADDRESS OF THE
SAYE LOCATIOH CORRESPOHDIHG TO THE REGISTER. THIS
ADDRESS POINTS IHTO RTWB., IF HO HATCH OCCURS. THEN
THE REGISTER IDEMTIFIER IS ILLEGAL AaND COHTROL 1S
PRASSED TO TH‘RROR ROUTIHE,

) ‘
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;
RGHDR:
0561 216006 : LYl
1564 110300 . LYl
RGrOS: . -
a567 PE HOY
0568 B7 ORA
0569 CA3A03 42
954C B9 CHP.
0560 CAT40S 42
0570 19 DAaD
0571 C367053 JHPp
. RGALD:
0574- 23 INX
NS75 44 Hov
3576 4D Hov
65?7 C9 RET
: 9 , R
’
H
; ;
’ e
i FUHCTIDK' RI
3 IHPUTS:' HOHE
, i DUTPUTS: 8 =
B B
; CALLS: DELRY
; DESYROYS: ALF
; DESCRIPTION:
RGO
9578 €5 S PUSH
RIOS1 C
U579 DBEL T TH
9578 EGOG4 anl
0570 Caro05s 32
530 3E27 VT
$592 DIED ouT
0584 U628 Vi
C RIO?: . .
0586 . 601803 CALL
0539 .05 . "DER
058R C2860S IHZ
3530 3E25 nvi
. 053F DIED B TVh S
, 0591 D6FA o ne oo WD)
RI10: 7 b
86543 DBEDR K
0595 E€02 ANl
n597 C2HS03 JH2

¥

Buoohoby .u«!sum-: PR ieE

LY CEPESIER [DEUITY TE% 1D fproonr prs o aoiiee 1o
PAGE 34
H.RTHB HL GETS ADDRESS OF Tuiil SYARY
D.,RYABS 1 DE CGET SIZE OF A TaJLE SHIRY
AP
AN } GET REGISTER IDEHTIFIER
3] ; CHECK FOR TABLE EHD C(IDENTIFIER I8 OO
ERROR ; IF AT END OF TABLE., RRCGUMENT TS ILLEGAL
C ; ELSE, COMPARE TAHBLE EHTRY ANd 4REGUAERNT ..
RGALD ; IF EQUAL, VE’'VYE FOUHD WHAT WE-RE LOGKING FOR
D ; ELSE, IHCREWERNT TABLE POINTER TG HEART EHIRY
RGADS 1 TRY AGAIN
H J IF A MATCH, IHCREWEHT ToROLE POINTER TO
B.H K /78A¢E LGCATIOQH "ADDRESS v vy 0
Clnl. -

i

ZERD,
CHARACTER

/F'S
RIVREUDS-
i

B

" CHCTL
T4BE
R10S

T TTYADY
CHCTL
Bs40

"DELAY
e
RIO?
R, TTYSTP
CHETL
8,250

CONST
RBR
RIS

CARRY: =" 1 IFt END OF FILE

Il

a

[

H
i
}

.
s

-
—

~ e e

}

RETURY THES VALUE . ¢ T

LU BT G e
. W Pl i PO

Ut.‘tvl‘t'l‘ﬁ.‘tzwtknltali1!*'#*5‘#‘ii*"‘ﬂ*lﬁtlBﬂﬂ*ﬂi‘?ﬁ?ﬁ*.’ﬁs&Av\‘!v??!i##*-k%&&

! [ T D SN A

3

" e R AT

CRRRY: " =v 0 1F ¥RLID CHARACTER

CHARACTER €ROM. THE~ TTY TAPE READER.

SHYE BC

READ IH USHRT STATUS
CHECK FOR TRAHSHITTER BUFFER ENPTY
TRY AGAIH IF HOT ENPTY
Cers e RDVANCE THE TAPE -4 oo ieao s
GUTPUT THE ADYVANCE COHMAND
IHITIALIZE TIHER FOR 40 HS
O S A
TDELAY FDR (1 HILETSECOND = . # o
"DECREHEAT TIRER "« "
JuKP IF TIKER HOT EXPIRED

; STOP THE READER ADYANCE

OUTPUT STOP COMMAHD
S INITIALIZE TIMER FOR 250 HS.

IHPUT READER STATUS
CHECK FOR RECEIVYER BUFFER READY
YES - DATA 1S READY

LIRS A
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3720 HONITOR.

3594
239D
g53E
1941
diu
3543
[SRET ]

33AS
QS AT
THEY:

05ay

0SHR
5 Ak
8380
0562

co7ed05
Da3A03
ECTF
9

05R3 F3

0564

FS

Y

1.2, 12 dLY ?7

..« .CAlLL - . DELAY .... DELAY 1 HS e
DCR B ; DECREMENT TINER
sz RI10 } JUKP IF TIHER HOT EXPIRED
RRA A 4 ZERG A . . .. ..,
sTE 5 SET .CARRY INDICATING TIKEOUT ERROR
POP B } RESTORE BC
RET ; RETURH TO CALLIHG ROUTINE

R

Jo v e v e Me e Na wa e ke v e e

s mr NE e N e e Ne ma w

-~

T s e e e e e

115: et - . R - o .
IH CHIH . .: IHPUT DATA CHARAWCTER

ORA A 3 CLERR CARRY ' ,

POP. . B ) RESTORE &C

\ RET . ; RETURN TO CALLING ROUTIME

yt‘!!‘y*_lIi.,lat.ll##t*t**‘i##tt#‘!‘*8*'i“‘ﬂt&##%’*ﬂﬁéﬂktit#i?aﬁﬂ\‘#ﬁ

FUHCTEON RICH . ..

THPUTS: NOKE

DUTPUTS: @ - 2ERQG, CARRY - 1 IF END OF FILE
. A - CHARACTER. CARRY - O IF VALID CHURACTER

CARLLS! RI S . o

GESTROYS: ALF/F'S N ,

DESCRIPTION: RICH TESTS FOQR A TIHEOUT ERRGR COKDLTIOH,

ICH: . . S
chHLL . RI ; READ A CHARWKCTER FROM TRPE
4L . EPROR, ; JunP IF REAMDER TIHEOUT ERROR
HH T -PRTYO 3 REHOVE PRRITY BIT
RET e

CRETURN YO .CALLING ROUTIHNE

AU MR A VMRS IS A RSN AR E P R AR R PR BN N A R A AR H AR F A UKD E VLB O R FREI D

FURCTIOH: RESTTF

IHPUTS: HOHE

QUTPUTS: HOHE e .

CaLLS: HOTHING o o

GESTROYS: #.8,C,D,E.H, L, F/F'S

DESCRIPTIOH! RSTTF RESTQORES ALL CPU REGISTER., FLIP/FLOPS, STACK
POINTER AHD PROGRAM COUNHTER FROM THEIR RESPECTIVE
SavE LOCATIONS IN HEMORY. THE ROUTIHE THEH TRAHSFERS
COHTROL TO THE LOCATIOH SPECIFIED BY THE PROGRAR
COUNTER ¢I.E. THE RESTORED VALUE). THE ROUTINE
EXITS WITH THE IHTERRUPTS EHABLED.

(3
—
e
-
.

b1 } DISABLE INTERRUPYS WHILE RESTORING THINGS

PUSH PSH i SiVE A REGISTER

3 '
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3d./20 HOHITOR,

2585
1S87
6589
a5 BR

058D
USBE
OSEF
o5C2
n5e3
GHCh
[ 528 v
as5cs
DL CB
nsco
g5CF
as5hy
D3
DM
3502
BT ]
FL08
[T

LoD
BS0E

3E30
D30F
F1
31D03F

01

Ci
2a4DAa3F
Fo
2G4 3F
ES

e
canp20s
JE20
bInLC
3€00
D20C
Fl
2RDE3F
ES
IALGOIF
FB

ce

17
9

vo1.2, 12 JLY 77

Hyl A, COHD 5 RESET SINGLE STEP TIHER
0uT THEP
POP PSU ; RESTORE A, REGISTER
LY SP,NSTAK ;3 SET HOHITOR s7acy POIRTER Y4 S£T4RT
. ; J0F STACK
POP ] ; STARY ALSO END OF REGISTER SHVE AREA
POP B
LHLD SSAYE ; RESTORE USER STACKX POIMTER
SFHL
LHLD FSAVE J GET RIF/F’S
FUSH H 5 SAVE THEH N
alR a ¢ CHECK FUR SINGLE STEP
J2z RSTDH ; WO, DONE
LT ALLSYCO ;. YES, LOAD TIMER. ..
ouy CIRO . o
Myl A HEYCO
ouT CIRD . o
RSTDH: POP PSY } RESTORE A.F/F‘S
LHLD PSAYVE
FUSH.. H PUT USER KETURN ADDKRESS OF USER STACK

Ei EHABLE IHTERRUPTS #QUY
RET - JUNP TO RESTORED PG LOGCATIOW

o
v

3

LHLD _LsavE ; RESTORE WL REGISTERS
’
)

‘axvnmtv,ttttt*}-o*tttuast*s:&tl-:tatm#-mt*:ﬁ‘usuz%v:&w:&wta\«tv'&wétﬂk:&*ﬂﬁ%

+
’
’
3 FUNCTIOH: SRET
; JHPUTS: HONE
; OUTPUTS: CaRRY =
3 CALLS: HOTHING
; DESTROYE: CHERY , ‘
5 DESCRIFIIUN: SKET IS JUNPED TO BY ROUTIHWES BISHING TO RETURH SUCCESS.
: : SRET SETS THE. CaRRY TRUE AND THEH RETURKS TO THE
3 CALLER OF THE ROUTIHE INVOKING SRET.
SRET: .
§TC i SET CARRY, TRUE. P
KET “ i+ RETURH aPPROPPInTELY
1 . g T . o
vtxitt*tt_tt_ttit#tl.ttwlvtv-tlt,tt“tOluilv#tttlttv*!tttttt#itt#tttt##t.tl

FUHCTIuH: STHFD

INPUTS: DE ;- 1€ BIT BWDDRESS OF .BYTE .0 BE STORED INTO
QUTPUTS: HOHE

LalLS: HOTHINC

DESTPOYS: “.B,C.H. L. F/F*'S
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ISIS 8030 HACRO ASSEMRALER, VYi.U
83,23 HANITOR, V 112:'12'JLY‘??

DESCRIPTION:

3
H
] N . )
;. A TR
.
STHFO:
§50F 3IADCIF T Lbw
0SE2 BY? OR#
(SE3 €O RHZ..
15£4 UEAQD M
0506 CLEAGS CHLL
4SE9 TY RET -
. :
! }ﬂ'!t!tt!"tt#i
H o
} r
5 FUHCTION: STH
P THPUTS: C - 4
H JOE -
; GUTPWIS: HOHNE
3 taLLs: HOTHIN
} DESTROYS: ALE
; DESCEBLPTlu:
3
H
}
}
STHLF:
DSER L5 PUSH
N5ER E1 POP
95EC 79 g THOY
1500 ELOF AH1
GSEF 4 nov
J5F0 InGL3IF Lon
J3F3 B? GEkR
35F4 C2FLOS JH2
05F7 7C nov
USF3 E6FO ANl
I5FA Bl ORA
04FB 77 nov
0SFC £9 RET
STHOG:
A5FD 7E KoY
JLFE EGOF atyg
3600 47 Hoy
D0t 79 uoy
oF REC

TT- 18 SET TO. LOVER .-

COTHEEWISE,

PO " PAGE 37

STHFD CHECKS: THE. HALF BYTE FLAG IN TEHP TO SEE IF
IF S0, STHFO STORES A 0 TO
PADBUT  THE LOWMER HALF OFf THE RDDRESSED BYTE)

THE BRUOTIHE TAKES MO ACTIONH.

TEWP <. - GET. HALF. BYTE FLAG
Y ; SEY F/F'S T o
5 IF SET TO UPPER, DOM'T DO ANYTHING
¢.07. ; ELSE. WAHT TO STORE THE VaLUE O
STHLFE 5 DO IT : £

T

B
‘

v co ; L Do el
:m*m¢¥ttt-;v*)nyupqtqavttwiiitv##ﬁ#&*iintuﬁaﬂkttiat
.

LE L .
E1T. VvALYE T0 BE STOQEO'IN:HRLF BYTE"

ib BIT RDORESS OF BYTE T0 BE STORED {HTO
G
LCLH LLF/F*S

STHLF .THKES THE 4 BIT VALUE 'IN € AHD STORES 17 IW
HaLF OF THE -BYTE ADDRESSED BY REGISTERS DE. THE
HALE EYTE USED (EITHER UPPER OR LOVER) 15 -BEHGTED
BY THE VALUE OF THE FLAG IH TEHWP. STHLF ARSSUKES
THAT,THIS. FLAG HAS BEEN PREVIOUSLY SET

CHOMINALLY (BY TCHD). L

b
B ) MOYE ADDRESS OF BYTE EIHTO WL
G, C 1 GET vaLUE
OfH FORCE TO 4 B1Y LEKGTH T “ R
t.A PUT VALUE BACK
TEMF GET HARLF EBYTE FLAG
A CHECK FDR LUNER HALF
BEANCH IF HOT
R Y ELSE, GET BYTE
OF OH CLERK LOUWER 4 BITS

o
-4
o
wn

e wr e e ve e

OF IN VRALUE
PUT BYTE BmCK

=
.
E =)
~

AN 3 IF UPPER HALF, GET BYTE
OF H } CLEAR UFPER 4 BITS

B, R ; SAYE BYTE IH B

a,C 3 GET VALUE
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i$iS 8050 HACRO ASSEMBLER, vi.0 PRGE 38
30720 ROMITOR. ¥ 1.2, 12 $LY 77
, i
603 OF REC
¢nils OF RREC : S
5 2.5 OF KRC : ALIGH YO UPPER 4 BITS -
D06 BO ORW 8 ; OR IN ORIGIMAL LOVER § BITS
9e07 7 nov M. A ; PUT HEW CBNFKGURHTIOH BaCEK
3 063 o9 RET
; ,
_;‘ ;-ua-utotttt!ts:*t*'t#ﬂ*tlttlt\kjtt!t*tttu##h‘ntt*t:t&taasthtwu&tti&
H
3 ; FUNCTION! ¥aLDG
i IMPUYS: T - ASCII CHARACTER
; DUTPUTS: CARRY = 1 IF, CHARRCTER FEPRESENTS VALID HEX DIGIT
] : - 0 BYHERVISE
J CALLS: HOTHIHG A : ,
; DESTROYS: A.F/F'S - o o e : :
P 3 DESURIPTION: YaLDG RETURNn SUCCESS IF 1TSS IHPUT ARGUNENT -1§
5 o ‘AN ASCI] CHARACTER REPRESENTING & VALID HEX D'GIT
) : (0-9,A-F), KHD FAILURE OTHERVISE.
YALDG !
o G309 79 Hav AsC : . , o
Doog 2L OR FE30 cel L0’ -4 .TEST CHARACTER AGAINSY '8’
A QU FA4503 JH FRET s IF ASC1Y COLE LESS, CaNHOT BE VALID DIGIT
v 3F FE39: CP1I rg ; ELSE., SEE IFf IW RANGE ‘0’-"9’
= Jul: FaODOS JH SRET ; CODE BETUEEN ‘9O° RHD -9’
614 CALLDS 32 .SPET : CODE EQUARL ’9°
Vul? FE4!L cpl fH ; KROT A DIGIT - TRY FOR A LETTER - - =
" Juety FR4503 N FRET 5 NO ~ CODE EETWEEHN °*9* AND ‘W’
LG FEST S CPI Gt
0G1E F2a503 JF FRET ; NO - CODE GRERYER THaH *F’
i 9621 L3LLOS JHP SRET } O¥AY - CODE. 1§ ‘A’ TO *F’'., IHCLUSIVE
] Co L R '
™ ;.¥*,_,g‘;,,‘,..*;,..t*¢.#*¢¢;qaq;‘ys-u;qt*ma:--t--*wtxvtttt*tttwvtwttt
) s FUHCTION: vaLDL ‘ L
; INPUTS: € CHMPHCTER o ' -
i QUTPUTS! cnngv - 1 1fF lHPUT RRGUHEHT vaLip DELIHTER IR
{2 H ‘ - 0 GTHERUISE - i
} CALLS: HOTHIHG
; DESTROYS: k.F/F'S
) 3 bE‘LRlPIlDH: YalLDL RETURHS SUCCESS IF ITS IHPUT ARGUMENT 1S A VALILD
i © - ‘GELIMITER EHGPACTER (SPACE. COMMA, CARRIAGE RETURN) AND
3 FAILURE OTHERUIGSE.
iJ ; '
VYAaLDL:
De24 79 Hov A.C
<
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1515 S80S0 MACRO ASSEMBLER, vi.0° & 'h i 77 L 9acE 39.¢ <
A0.,20 MONITOR, ¥ 1.2, 12 JLY 2?7 .
D25 FE2C TCRI TS My CHECK FOR CORHA v < v cv v il -
N327 CAbLOS Jz SRET
dn 2R FEOD CF1 ce ; CHECK FDR CARRIAGE RETURN
052C CAGLDS 3z SRET
5 2F FE20 CP1I o ; CHECTK FOR -SPACE .
5 8¢ 3t CabDAS J2 SRET
3634 034503 Jup FRET +* 3 ERROR “IF HOHE OF THE ABOVWE
H
’ I e e R S L R E R L A R L L R R gl
. ; »
) “MONITOR TABLES
r
k] H
;Jln.t-itiitUtt#tti‘*“tttﬂttt!tmtl*‘lllttll#iv#*#“@#‘ﬂw#tt&tt##ttt#ll
" . )
o ; "
SGHONW: - - : i STGHON MESSAKGE
Ju 37 06OA3¥30 DB CR.LF.*80720 MONITOR ¥ 1.2°',CR:LF
I 0638 2F3237020 :
o 563F 4p4F4E4?D '
- 0133 544F5220 o
3 0E47 20205820
Ne 3k T12E3200 ;
DesF DK
3 4219 LSCHON ‘€U '$-SCHOH J LENGTH OF SIGHOH MESSAGE
) H . B i B
. cubr: ‘ ; TRBLE OF ADLRESSES OF COMHAND ROUTIHES
& 0650 0000 oy D ; DUNHMY
D652 1601 1Y HCHD Co
0E54 D401 oY ACHD
o nese SE01 Ly SCHD
HC98 FEOO oY MCHD
265r B2GO ] ICHD
i D630 9300 Y] GLHD IR C e
A6LSE G760 vy pLUb i Ce
Ugén 2001 DY . RCHD . . i
) Gv52 TFOL oY WCHD .
} : St
CTHB: ; TABLE OF VALID COHMAND CHARACTERS
Y Nesd 57 ] W
06635 52 be TR
9566 44 Y p*
b De6T 47 vE 'y .
Onof 39 ue ‘y
Neny 40 ve n’
o DesA 52 og ‘g
DLel 58 bE rR
i DELC 4E DE "He
: 9
) .

ST
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140

{
8

?

3009

suah
Jz ek
Irta
aend

D670

04T

ns oy
B LR

73

Je 4
BeTs
3¢ Te
Qu??
LTV )
9579
oL7A
9¢ 70
D1
DIvEgy
¢ TE
CLPF
230
RIS
I 4
2653
DL
Juas
Ju 8o
937
NeR
39
UL 2R
Du08
50
gsth
0 8c
JeBF
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HCREDS EQU 5*;Tﬁ8 ; NUHBER OF VALID COMMHAHDS

lz ° )

RTAB: . 3 TRABLE OF REGISYER IHFORHATIOH
be ‘A’ ; REGISTER IUENTIFIER
bE ASAYE AND OFFH ; ADDRESS OF REGISTER SAVE LOCATIOH
be 0 3 LEHGTH FL&4G - 0=8 BITS, 1=16 BITS

RTABS EQU $-RTHB J SIZ2E OF AN EHTRY IH THIS TABLE
be . ‘B’
e BSAYE AHD OFFH
bE ]
De e
vE LSAYE AND OFFH
be bl T
06 ‘D : : g .
Dé PSAVE AND OFFH
[.Y: ] a- -
bE ‘E
[13:] ESAYE AND OFFH
pe 0
De ‘F
De FSAYE AHD OFFH
134 0
(13 THY o .
pe HSAYE AND OFFH
DB 0
be ‘L’
0E° LSAYE AND OFFH. -+ - - e e
DE 0
bE K
bEe HSAVE AND OFFH.
Le 1
Le ‘P!
be -~ - PSAVE+i"ANHD OFFH - e e e ey )
LE 1
7] g
e SSAYE+1 AHD OFFH
vE t
pe 1] 3 END- OF TABLE MARKERS
1) (R

H

-~

v R

PP e e e R T T T Y PR R L R L R A R L SR AL AL LA R L A Ll

o L

P

R

“{HE FOLLOVINC JUMP TRBLE IS TG'BE USED WITH THE

IHTERRUFT CORTROLLER.

TO CalLL THIS TABLE UHENH
THIS THOLE 1S WOVED TO RaH DURING WONLITOR IHITIARLIZATION.

THE COWTROLLER HAS BEENH INITIALIZED

Al IHTERRUPT IS ARCKHOULEDGED.
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[31I5S 8080 MACRO ASSEHPLER,
30720 HOHITOR, V 1.2,

0690
0%33

0634
HING Il

0438
0,90
Je 9L
i, 2F

Jenl

N A3
UL Ad
dueAr
JuHd
0540
Boul

3F00
_ 3FDO
3F DD
irot
302
IFD3
104
3605
I DE
3F07
3FD8
AT
3F 0L

2400

»
>

20
c34902
oo
C37F02
00
34902
o
£34902
00 -
€34902
U i)
£34902
00 i
34902

.

i

i
: - RSTAK
oo rESRVE:
oc DSAYE:
00 CShVE?
0o BSAYE:
Jy - FSAYE:
0o ASKYE:
Y LShYE:
0o HSAaVE:
6010 PSHYE:
gooo SSHYE:

80’ TENP!
3

.
’

£34902  JPIB:

12 JL

JHP
NOP
JHP
HOP
JHP
HDP
JHP
ROP
JHP
~ HOP
"JHP
©OMOP

JHP

NOP
dHp

ORG

vi.o
Y 77

IRTIH
INTIN
STEPIN
igT;ﬁ

“IATIN
THTIN
INTIN

INTIN

REGS

Eau

o

OCoCOOOoOOOOO

.
+

.

[

LR

ltt‘.“ttl“"t.t‘ti{*!‘
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; THE JUNP SHOULD BE TO AM IHTERRUPY SERVICE ROUTIHE.

-

JUNP T8 SERVICE ROUTINE FOR LEVEL 0O

“FILLER

--- FOR LEVEL 1
FILLER :
--- FOR LEVEL 2
FILLER .

~-~ FQR LEVEL 2
FILLER

--~ FOR LEVEL 4
FILLER .

--- FOR LEVEL S
FILLER ‘

--- FOR LEVEL 6
FILLER :

v
--~ FOR LEVEL ?
FEFRE NN KRS R U MR R R B E NS S IO R GUBR LA N BT HAR TN

GRG TO REGISTER SAVE =~ STACX GUES IH HERE

; START OF HOHITOR STACK
REGISTER SAYE: LOCATIOH
REGISTER SAVE LOCATIOHN
REGISTER: SAYE LOCATIOH
REGISTER SAYE-LOCATIOH
FLAGS SAVE taocaTlioN
A REGISTER SAVE LOCATION
L REGISTER SAYE LOCATIOH
H RECISTER SHY¥E LOCHTION
PGH COUHTER S&YE LOUCHTIOH
USER STHRCK POIHTER SAVE LOCATION
TENPORARY HOHITOR CELL

OO m
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ABRE
Baign
BR30e
8RS1S
3IHVE
Cadk
CHCTL
D]

CROUT

cTRY
DCH! A
DIRVE
Eo1L
EXET

FRET .

DEMEC
GETHHA
GHH: 0
B30

Hil{nR:

[cee

[oHES.

[ICH
[d¥eT
I
[RERTE s |
hERAE
A7 5L
HUIUT
JHEHS
TR
PiavE

T =
b=t
[~

FREAE B

i)
e
=

Dt

IRYE

23

02RF
o007
O3Fg
642p
2FD3
0650
JOED
3307

4512

0900
0u7e
3FGL

‘0uao

033F
1345
3092
0383
N39F

a3ct.
-000F

O0R
QuF2
345¢
QOFF
0478
920
2033

D26h

3487
22%E
JSFE
3Fbe
o6izo
0517
0574
a584
1503
19032
158

JF0A . ¢

05EA

00LF-

0925
0609
g:h1
G:Ew

DR

ADROU
BRCHR
BRS0?
BRS20
BYTE
CHA4RR
CHIN
COHST
CEhYE
CTR2
DLHD
ECHOS
ERFOR
FulSE
FSHYE
GETCH

GH¥GS -

GHM1S
Gu

"HILOS

1CHOS
ICHD
IHKLSY,
JPTB

LF

HCHOS
HSEPT
NCED"
NRTBT
PHCR
PO
RER
RECOS
REGS
RGHDR
RItD
RSTTF

“SCHOS

SCHON
STEPI
STPOK
TROY

TXBE

VaLDL
ECH20
XCH10

scnar

¥ 1.2, 12 gLy 77

02Et
001E
0401
0444
0289
£05S
Q0EC
00ED
IFD2
GULE
0067
0324
0334
£78%

‘IF04

034¢
0385

Niky:1d
Q008

9307
008l
qug2
augo
3¢90

009h -

0100
GoODE
gi11¢g

G4 pE

04Co
0509
0002

0514

3FbO
056t
0593

4583«

01€0°

0637
027F
0286
001"

00064
0e24
g18¢
U1F0
0z3¢

ASAvE
EREHY
ERSas
BRSEL
COMD
cI
CHOUT
CPYRT
CTaB
taTh
LELL
ECHIO
ESRYE
FINTH
GCHOS
GETCH
GHY1G
GHH20
GTCO05
HILO
{CH1O
icw
INTIN
JTEL
LSHYE
HCHD
S THEK
HEHDS
HETIN
PEYTE
PRTYD
RCLHGS
REG1D
REGSY
RI".
RIS
kKSTUS
SEH10
SOHSG
STHOS
TENP:
TRUE
UPPER
UCHOS
veHes
NCHLS

ACHIO

3FLS
02C¢
0414
03EF
0030
G2F 4
00EC
00:8
08¢c4
4000
03186
n3le

3FLO-
0260:

I

003cC.

0leéb

B382°
00514

03ce

00£4 "
00F€-

0249
IFEQD
3FU6
00F8
3FDLO
0009
1494
04c9
007F
g12¢
0524
0546
8578
LT R
00470
0168

002€°

OSFD

"3F0C

F?a2

QOFF

0189
01CE
0202

02490

B
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BGL10
8RSOS.
8RS10
BRYARB
C2n3
)
CHVBH
cR
CTRO
DCHOS
DELAY
ECHO

- ESC
FHDI
Coitg
GETHY
CHNOS.

- GHHZS:
cTCto
HSAVE
ILH20 -
1cY2
IHUST
LEGS.
LSGHO
HODE
HSYCO
HEWLN
0CU3

_PEOF

PRYAL
RCMID .
REG1S
REAOS
RIOS

“RICH
RTAB
SCM1LS
SRET
STHFO
TERN

S TTYAD
USARE
¥CH10
uenG
XCn29
£EnD

02€3
83F4
9329 -
03FA
008
0027
02FE
006D
0006C
006E
0318
632t
0018
0268 '
GORE- .
A39F’
0Z6A
BZED
00507 1.

L7 ..

0GEC

~003F. - -

030a -
047D -
00t9
004E
0000
000F
guos
04E0
S0U0
G149
052F
03567
0579
05 hRA
0¢eD
0178
030D
050F
0o1B
0027
3reo
019E
017F
0220

0104
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