APPENDIX C

SYSTEM 80/20 MONITOR LISTING
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HBSTRACT

THIS FROGRANW RUHS OM THE $BC 80/20 BUARD AND 1S DESIGHED TO PROVIDE
THE USER WITH A MIMIMAL MOHITOR. BY USIHG THIS PROGRAL,

THE UBSER CAH EXAMINE AanD CHANGE MEWOKY OR CPU REGISTERS, LORD

f FROGRFH (1N ABSOULUTE HEX) IHTO RaM, aHD EXECUTE IHSTRUCTIOHS
ALRENDY IH BREHORY, THE HUNMITOR ALSO0 PROYIDES THE USER UITH
ROUT!HES FOR PERFORMINC CONSOLE 1/0 AND PHPER TRPE 1/0.

PROGFRAH OKRGANTIZATION

SESEZE=SE ESESEZRASTESS

THE LISTIHG 1S ORGANIZED 1N THE FOLLOWIHG WAY., THE FIRST ROUTIHE
1S THE CUNHAHD RECOGHIZER, WHICH IS THE HIGHEST LEVEL

KOUTIHE IH THE FPROGRAM. HEXT, ARE THE ROUTINES TO INPLEMENT

THE YaRIOUS COHMRNDS, FOLLOUED BY THE INTERRUPT HAHDLERS,

AHE FIMALLY THE UTILITY ROUTIHES WHICH ACTUALLY DO THE DIRTY WORK.

UITHIN EWCH SECTION, THE ROUTIHES ARE ORGANIZED IH ALPHRBETICAL
ORDER., EY ENTRY POINT OF THE ROUTIKE.

THE £0/20 HOHITOR CAN RES[D.H TWO 8708 FROHS,
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BOTH OF WUHICH ARE REQUIRED FOR HOHITOR OPERATIONS .

THIS PROGRAN EXPECYS TO RUH IH THE FIRST 2K OF ADDRESS SPRCE
IF, FOR SUHE REASUH, THE PROGRAM 135 RE-ORG'ED. CARE SHOULE

BE THYEH TO MAKE SURE THART THE TRANSFER INSTRUCTIONS FOR RST i
“RE RDJUSTED APPROPRIRTELY.

THE PROGRAM ALSO EXPECTS THAY RufM LOCATIONS JFBCH TO 3IFEQH,
INCLUSIVE. HRE RESERYEDL FOR THE PROGRRM'S OWM USE. THESC
LOCATIDNS NMAY SE ALTERED., HOVEYER. BY CHRNGING THE EQU'ER
SYNBOL “DRTR® RS DESIRED.

~m we r e ma b me Ta s e s e e

o000 ORG OH
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MOHITOR EQUATES

A

jtH‘tl!‘attll&uutt*l-‘l!tl'il.t#ttﬁpttti!!ti*!“‘tlt!l‘ﬁ'@i‘lﬂ&uﬁﬁl‘\\vﬂ
}

i
gulB BRCHR EQU tEH ; CODE FGR BREAK CHAFARCTER (ESCAPED
03FH BRTAB EGU JFRH ; LOCATION OF START OF BRAHCH ThRELE IH ROA
tua? CHO EQU 027H ; COMMARHD IHSTRUCTION FOR USART INITIALIZATION
GneED CHCTL (340 QEDH i CONSOLE (USART) CONTROL PORT
Julc CHIR EGU OECH ; COHSOLE IHFUT FORT
CUEC cHEUT EGY OECH ; CONEOLE OQUTFUT PORT
ODED consry EQU DEDH ;5 CONHSOLE STaTUS I1HPUT PORT
uono CR Eel 00H ; CODE FOR CaRRIRGE RETURHN
4L00 DuTh EQU 16%1024 3 END OF MORITOR RAal USAGE
tu1B ESC EGU 1BH ; CODE FGR ESCAPE CHWRACTER
guoF HIHAR EQU OFH ; MASK TO SELECT LOMER HEXK CHAR FROM BYTE
Garf THYRT EQU OFFH i MaSKE TO INHYERT HALF BYTE FLRG
DIV LF EGU OnH s CODE FOR LiHE FEED
;LSGHOH EGU S ; LEHGTH OF SIGHOM MESSAGE - DEFIHED LATER
GUAE nODE EQu 04 EH ; MODE SET FOR USART IHITIALIZATION
JHSTRK  EQY s i START OF HOUITOR STACK - DEFIHED LATER
i HCHDS  EQU - ; HUMBER 0OF ¥ALIC COHHAHDS
COOF HEKLH £ey OFH ] KaSK FOR CHECKING MEMORY ARDODR DISPLAY
i 2 PRTIYO EQu 07FH J KMGSK T0 CLEAR PARITY BIT FROH CONSOLE CHAR
IF00 REGS EQU DATA-48 ; START OF REGISTER SAYE ARER
niuz REF Euy 2 I Mu5K TU TEST RECEIYER STHTUS
JRTRES  ECU bl ; €126 OF EnTRY IN RTAB THBLE
guiB TEEH EQu 16H ; CODE FOR ICWD TERMINATIHRG CHARACTER C(ESCAPE)
9061 TROY cou 1 ) MRSK TO TEST TRANSHITTER STATUS.
JUFF UPPER EQU OFFH ; GENOTES UFPER HALF OF BYTE IH ICHC

5o uUsnrRER COU DATA~-128 ; STHKRT OF USER STuCk ARER
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21904
ng2arv
2025
nas
2630
nuo8
Mok
IFED
BTH Y
0 IF
duoB
320
NuLF
J00C
Acph
NusE
0400
DRG]
U0
GiIaT
0263
0i1ss
086
]

(Y

1.2,

THEE
TTYRDV
T7YSTP
OHEHS
iNASK
MSEPRT
ICCP
JTBL
Ity
Itk2
ocul
EOIC
Tuce
CTRO
CTR1
CTE2
HSYCO
LSVCD
COMNo
Buc D0
BOL10O
CHARRR
C2H3
RETUST

’

¥i.0
12 JLY 77
EQU 04H H
EBU 27H i
EQU 25H H
cau 139 i
ERU 0 H
EQU 0D BH i
EQU 0D AH H
EQU DATA=-32 )
L&y (JTBL AlD
EQU JTBL SHR 8
ERU OBH H
E@U DZ0RK }
cau Q0FH H
EQU JUCH ]
EQU ODDH i
EgU ODEH i
ECU 0 H
EQuU ZOH i
EQU 330K J
Egy 007D i
EQu E11D |
Egu 055H i
ECU OB 6H )
EQU 040H H

PAGE 3

USHRT TRANSMITTER BUFFER ENPTY
TTY RERDER ADVANCE COMHAHND
TTY READER STOP COlMnHD
1 MILLISECGHD CUKSTANT
INTERRUFT HuSK YALUE
INT. MAaSK PURT
INT. COHTROLLER COKHAND PORT
STRRT OF JUuUnNP THBLE IH Ruft
UEOH) + 16H ; INTEERUPT CHD
; INTERRUPT COMHMHHD WORD 2
IHTERRUPT GPERATION COHNMAND
EHND OF INTERRUPT CHMD WOED
IHTERVAL TINER COMHAND PORY
COUMTER O PORT :

HORD 1

bORD 3

COYHTER 1 PORT
COUNTER 2 FPORT
noST SIG. Yelk. FOR CTR O
LEHST SI1G  ¥AL FOR CTR ©

CTR 0 TN MODE 0: SIHGLE SYEP Chd UGRD
RATE FACTOR FOR 9u00 BARUD
RATE FACTOR FOR 110D BARUD
CODE FOR BAUD RKTE RECOGRITIGH CHa®#
CTR 2 TO HODE 3 COHMRHD UGRD
COMMAHD THSTRUCTION 70 RESEY

L1

USkRY

I RE AR AN AT S RSB RSP AR AR E R R AL PR E A FI AL RN PO PG RCAD P H GG euLE I NI

- me e e e we e M

RUE

HGCR
JC
EHDHN

HHCR
JHC
ENDN

HOHITOR MACROS

0 WHERE
WHERE
0 VHERE
VHERE

i

.
i

FABEE IR R RN A EEE A ARNA TS P B A AL AN AN T A AN B AN AN AR AT PRV RSV I VR R R R AT

BRAHCH IF FUNCTION RETURHS TRUE (SUCCESS)

BRANCH IF FUHCTION RETURHS FALSE (FAILURE)

Il ey ey e e R R R L R S L R R R L

USART INITIALIZATIOH CODE

jt‘l!**.!tlt.“t‘.4"‘.‘tti*i.lrt‘C.‘ﬂ!*iitﬂ!ti’t!&t:*l4b?$iv?$$"
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THE USART IS ASSUNED TO COME UP IH THE RESEY fOGITL.e < 1®
FUHCTION IS TAKEN CARE CF BY THE HARDWARE). THE bL¥eny il
BE IHITIARLIZED IH THE SOHE WAY FOR EITHER & ¥iY¥ OR C&7
IHTERFA4CE EXCEPT FOR TYHE HUMGLER OF STOP BITS USED. THD STGP
BITS HILL BE USED YHEH THE 110 BAUD RATE HaS BEEH SELECTED
AHD OHE STOP BIT WILL BE USED OH ALL OTHER BARUD RATES.

THE FOLLOWiNG PHRHMETERS ARE USED:

HODE IHSTRUCTIGH

2 STOP BITS FOR 110 BAUD
1 STOP BIiT FOR ALL OTHER BAUD RATES

M s me s ma Re Rs e e R RE SE s %a e e ee e R s ks Se M s we W e

£ PARITY DISABLED
€ BIT CHARWCTYERS
- BAUD RATE FACTOR OF 16
CONHAND INSTRUCTIOH
ESES=SSS SESESS=SsS=EES
HO HUNT MODE
HOT(RTS) FORCED TO 0
RECEIVE EMNAEBLED
TRAHNSHIT EMACLED
J000 3JE4E LA A, HODE s
Upd2 DIEY : ouT CHCTL i OUTPUT HODE SET TO US#RT
D04 £3DHO3 T L T JHP IHUST } BRAHMCH TO COMFLETE US4RT IWMIVIALiZaTION
0307 00 »zT oo HOP i FILLER
}
R R A R R R R R s Y
1
} RESTART EHTRY POINT
L R Y R R L R I R R R R A R R LR
;
Bk
5008 F3 D1 t DISABLE INTERRUPTS OH MONITOR EHTRANCE
a009 CD4E05 Call REGSY } SAYE ALL USER REGISTERS
oGoc cles02 : JHP ADROUT

[

. S - - I T R L P R N L R R R R R R R R R R R R L R R P R R
geI% CIDAOD :
BERANCH TABLE FOR USER ACCESSIBLE ROUTIMES

)

- e
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3ifz J :

Q00F €30703 ~>3090 JHP
Jui2 C3IF402 JHP
0015 C37205 JHP
2018 C30905 JHP

}

’

CPYRT
001B 28432920 1:]
Q04F 3139373¢
3023 20494ES54
DG2P 454C2043
902 4FS5250

)

F

;

;

)

]

SOHSG:
002E 213706 Lyt
0031 0619 MY I

MSGL:
0033 4E HOY
0034 C0LO?03 CALL
0037 23 INX
D028 05 DCR
039 €22200 JhZ

co
cI
RI
PO

‘{(C) 1976

H.SGHOH
B,LSGHON

cl"

co

PAGE 5

5 COMSOLE 0UT : &k 2

i COHSOLE IN PR e b e R ¢ L 4B
3 RERDER 1IN e ek 2 53 ) o
} PUHCH oOUT :

ST A RE I F AT IR SR E R R AR R R AN B P R B A SR F I AR R LK AN D A IS FA LT RO DRSS ERD B RS AT N

INTEL CORP’

EEEAF AR R FA RE N kR I AT AN IR R R A R AN AN R R RV IRV IRV H I A DO NIV L EHUA ARG G OBRD KRS

ZA BRI EE R P E N E AP EFF T LT R PR AP L PRI RV LD G P O A DO LA VIS DGR DRL

PRINT SIGHOH HESSAGE

EREABPEEFIRFE LI A BTN AR B AR AR R AN AP SR F R P RONO R YRS VAR RS F RN

)} GET ADDRESS OF SICHOH MESSACE
i COUHNTER FOR CHARACTERS I[N HE3SAGE
FETCH HEXT CHAR TO C REG
SEHD [T TO THE COHSOLE
FOINT TO HEXT CHAPKCTER
DECREMENT BYTE COUHNTER
PETURH FOR HEXT CHARACTER

- ma a ma

i
’
R A A RS L E A R A R R A Rl R R A A R A A R R P R A R R R R R R R E R R R A R A R N L R
i

FUNCTION:

THPUTSt NOHE

GETCH

COMNAND RECOGHIZIHG ROUTIHE

(AT E TR E R R 2 A R L R R AN R R R N R R R R N R R R R R N R P R S T R R )
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i OUTPUTS: HONE
3 CaLLS: GETCH,ECHO.,ERROR
;) DESTROYS: R,B,C,H.,L,F/F'S
;3 DESCRIPTIUH: GETCM RECEIVES AN INPUT CLHARACTER riiu THI L0
; AND ATTEWPTS TO LOCATE THIS CHARACTER [ 7S €
H CHHRACTER THBLE. IF SUCCESSFUL., THE ROUTIMHE
H COPRESPONHDING TO THIS CHWRACYER IS SELECTED FRON
} f THELE OF COUHAHD ROUTIHE ADORESSES., wHD O !
H IS TRAHSFERRED TO THIS RCUTIHE. If THE
} DOES HOT MATCH MANY ENTRIES, COMTROL % ¢
! THE ERROR HAUDLER.
GETCHN:
003C 31003F LA1L SP.HSTAK : ALURYS YAHT TO RESET Siack #vr "]
; /STARTING YalLUE SO ROUTVILEIS R
JOIF OEZE NvI c.,*.! 3 PROMPT CHARWKCTER TO © :
Judl C02103 CaLL ECHO i SEND PROMPT CHARACTER Vo usi2 *oov
“034 CD4B03 CALL GETCH } GET COMHAHD CHARRACTER T2
nese C02103 CALL ECHo I ECHO CHARRACTEPR TOQ USER
004a 79 HOV | A, C 3} PUT COMMRHD CHARPACTER IHYOQ 07 0 o0k
648 010900 LXI B.HCHDS ; C COHTAINS LOGP AHD IHDEX S
JJ4E 216400 LXI H,.CTAHB ; HL POINTS INTO COMhweHD TRELS
GTCOS:
2031 BE ChHP M ;i CONPARE TWABLE ENTRY RHD CHARS -
Ju52 CASOO00 Jz GTC10 } BEAHCH IF EQURL - CONNAKD R ERE
Ness 22 IHR H 3 ELSE, INCRENENT THBELE POIHTES
3058 CO DCR ¢ } DECREMENT LOOF COUHT
argT C25100 JHZ GTCOS 3 BRAHCH IF HOT AT TRBLE ERD
HuSh ©33403 JRP ERROR 3 ELSE, COHMelDd CHAPKRCTER 1S Iuiita
GTCLO:
2050 215006 LRI H,CADR 1) IF GOOD CONMAKD. LOAD ADDRESS OF Y&oLE
} /0F COHMAHD ROUTIHE ADORECSSES
02e0 09 DAD B i RDD WHAT IS LEFT OF LOOP COUNT
Duel 09 DRD B } HDD AGHIH - ERCH ENTRY IH CADR IS 2 BYTES LOHG
L2 7E MOV a N } GET LSP OF ALCRESS OF TABLE ENTRY TO A
3063 23 IR} H } POINT TO HERT EYTE IH TABLE
NLLs €6 : nov H. H } GET HSP OF wD(-RESS OF TAHBLE EHTRY TO H
GuesS 6F HOY L.h i PUT LSP OF ADLRESS OF TemBLE ENTRY INTO L
00ve ES PCHL } NEAXT IHSTRUCTIOH CONES FROM COKWMAHND ROUTIKHE

SEAEBECACABEASE R P AE B IR ER S I AR SR AR AR EN BT H R R AR AR R A RAT Y AN AN R R RN END

COMMaNRD IHMPLEMEHTING ROUTIHES

FEAGFRIE PP R AN AT F U S AR R AR AR AT R AR AR R SR AT R A E AN PSS SR A AR N AT RS BT d &

e me wa M s we we s ms he

-
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9067
J069
Q6sC
U0ab

NOGE
Ja7e

Q074
i B
2079
007H
no7o

0039

9033

008e
1089
nudn
oose

0030
Qudo

c093

cb1203
COAFD2

0E2D
i{p2103
TE
chev04
chCio2
bH3IFO3

chbCeos

De3IFO02
23

o
E6OF

C272400
C3C¢EDD

CO4F03

vV 1.2, 12 JLY 77

FUHCTIOH: CCHD

IHPUTS: MOHE

OUTPUTS: HOHE

CALLS: ECHO,HHOUT,HILO.,GETCH,CROUT,GETHH

CESTROYS: A.B,C,D,E,H.L,F/F'S

DESCRIPTION) DCHD IMPLEMENTS THE DISPLAY HEMORY (D) CONHAKD

[ T e

Cno:
LA c.,2 ; GET TWO HUMBERS FROM INPUT STREGH
CaLL GETHH
PCP o) ; EMNDING ADDFRESS 70 DE
FOP H : STHRTIHG ADLRESS 10 HL
DCHOS:
CARLL CROUT j ECHO CARRIACE RETURN/LINE FEED
CulLL ADRD ) DISPLAY ADDRESS
DCH10: !

VI c.* *
CHLL ECHO ; USE BLANKE RS SEPARARTOR
Hoy AN } GET COHTENTS OF HEXT MEWORY LOCATIEH
CulLL HnouT ) DISPLAY CONTEHTS
CaLL BREAK i SEE IF USER UsNTS 0UT

+ TRUE ERIT ; IF S0. BRANCH TO ERIT

+ JC 0033FH
CALL HILO ) SEE IF ADDRESS OF DISPLAYED LGCATIGH If

; /GREATER THANH OR ECUAL 70 ENDIHG ADDRESS

+ TRUE EXIT ; ERIT IF HO HORE TO DISPLAY

+ JC 0033FH
IRX H ; IF MORE TO GO, POINT TO HEXT L3C TG DISPLAY
nov A, L ;3 GET LOW ORDER BITS OF HEU ADDRESS
AHI HEWULH ; SEE IF LAST HEX DIGIT OF ADDRESS DEHNOTES

3 /START OF HEU LIME

Jh2 DCH10 i HO - NOT AT EHD OF LIHE
JHP DCHOS i YES = START HEW LIHE UITH ADLRESS

SR AEFE MR ERE NS AR TR AG AP E A F R AR AU AR MR B U I D RSB S AW B SRV IO aEU RIS

1

1

]

}

3 FUHCTIOH: GCHD

5 INPUTS: HOMNE

] OUTPUTS: HOME

} CALLS: ERROR, GETHX.RSTTF

; DESTROYS: fA.8,C.D.E,H,L,F/F’S

5 DESCRIFTION: GCHD IMPLEMENTS THE BEGIN EXECUTIOH (G) COHMAHND.
‘
G

CHD:
CALL GETHX ; GET ADDRESS (IF PRESEHT)-FROH IKPUT STREAM
+ FALSE GCHOS H BR{%U IF HO HUHMBER BRESHAT

i .
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9036 D26300 + JHC 000RBH
N33 7A NOV A.D ; ELSE., GET TERMENATOR
63w FEOD CcP1 CR } SEE IF CARRTAGE RETURH
03¢ C23A03 JHZ ERROR ; ERROR IF HOT PROPERLY TERHIHAYED
0D3F Z21DB3F LXI H,PSAYE ) UANT HUKBER TO REFLACE SAYE PGH COUHTER
02 71 HOY H.C
0043 23 INY H
D0Aa+ 70 Mov .8
dChnS CIHEODD. JHP GCHLIO
GCHOS:
1onB 7A Hov A, D ; IF HO STARTING ADDRESS. UMRKE SURE YF??
G0A9 FEOD CP1I CR 3 /CHRRIAGE RETURKH TERMINATED COHAaY)
20dB C23TH03 JH2 ERROR } ERROP IF HOT
GCH10:
QuaE WHF XFR 1 ; RESET SIHGLE STEP FLAG FOR GG ZHO
U0nF C3BIO0S JHP RETTF ; RESTORE REGISTERS @HD BEGIH EXZcCHTION

'lU-ll-tt:rt-t‘nt'l--lclttatst#ttttttttt#lllitit#;tqutan.&&ua\a:rann'x#c-‘ac

L

i

3 FUNCTIOH: ICHD

i IHPUTS: HONE

i OUTPUTS: MORE

3 C4LLS: ERPOUR,ECHD,GCETCH,VALOL,YALDG.CHVEBH,STHLF.GETHK, CROUT

) DESTROYS: R.B.,C,D,E,H,L,F/F’'S$

; DESCRIPTION: ICHMD IMPLEMENTS THE INSERT CODE IHTO KHEKGRY (!> TOHNAHD.
I

CHD1
Q0B2 0EO1 KWy I c.1
0ig4 CD8303 CalLL GETHHM ; GET SIKGLE HUMBER FROH IHPUT STREzai
ones 3JCFF MY 1 R, UPPER
00EB9 320C3F sThn TEHP ;) TEMP WILL HOLD THE UPPER/LOVER HALF BYTE FLAG
MEC D1 PGP D 1 ADDRESS OF START TO DE
IChOS:
NOBL CD4603 caLL GETCH J GET A CHARACTYER FRONM IHPUT STREAHN
NOoCO0 CD2103 CaLL ECHO i ECHO IT
Qucl 79 MOV A, C } PUT CHARACTER BACK IHTO A
QUCs FEL1B CPI TERH t SEE IF CHARACTER IS A TERMIHATIHNG CHARACTER
uncE CaF200 42 Icnz2s ; IF S0, ALL DOHE EHTERING CHARACTERS
UOCY LD240w CALL YALOL 3 ELSE, SEE IF VvaLID DELIMITER
+ TRUE ICHOS 3 IF SO SIMPLY IGHORE THIS CHHRACTER
00CC DHEDOO <+ JC NOOBLH
GOCF CDU%06 CaLL VYalDG } ELSE, CHECK TO SEE IF VALID HEX DIGIT
+ FALSE ICHZO ; IF BOT, BRAHCH TO HAHDLE ERROR COHDITIOHN

Gub2 D2ECOQ  + JHC Q00ECH
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00D5
J608
Q059
a60C
JO0F
OED
NOE3

00E4
Jice
BHUED

BOEC
QUEF

HUF2
A5FS

anyg
JCFA
JGFD
2FE
OUFF

Jgico
0:i01
DRN 1]
0.033
D104
g:05
0106
0107
0103
0:ae
gion
2100
01 0E
010F

COFED2
4F
CPERDS
3nDC3F
BY
C2E400
13

EEFF

320C3F |

C3E000

CODFOS
C33403

CbDFOS
C33F03

cED2
CLe303
Cl

El

D1

ES
62
B
TE
60
£3

v 1.2, 12 JLY 77
CALL CHYBHN } COHVERT DIGIT TO BIHARY
HOY C.n } MOYE RESULT 70 C
CaLL STHLF ; STORE IN APPROPRIATE RALF VORD
LU A TEWP ; GET HALF BYTE FLAG
0fH A i SET F/F'S
JH2Z ICNHtO ; BRANCH IF FLAG SET FOR UPPER
IHR D y IF LOUER, INC ARDDRESS OF BYTE 7O STORE IH
ICHL0:
2RI INVRTY } TOGGLE STATE OF FLAG
STh TENP ; PUT HEVW YALLE OF FLAG BaALHK
JMP ICNOS ; PROCESS MEXT DIGIT
ICH201
CaLL STHFO 5 TLLEGAL CHARACTER
JHP ERPROR ; MAKE SURE ENHTIRE BYTE FILLEID THEH EZRINF
ICH25: .
CalLl STHFO ; HERE FOR ESCAPE CHARACTER ~- [NPLY {x DOHE
JHP EXIT
;ct-ltttlumttts!a*ttt‘t'tttatlt-ltnt"itl't’l*-ta*tttauﬁuaauuaaﬁvﬁxvcﬂ
}
i
} FUHCTIOH: MCHD
; INFUTS: HONE
; OQUTPUTS: HOHE
3 CALLS: GETCH,HILO,GETHH
3 DESTROYS: A.,B.C,D,E.H,L,F/F’S
; DESCRIPTION: MCMD IHPLEMEMTS THE MOVE DATA IH HEHORY (M> COHHAHD.
}
HCHD
vl c.,3
CaLL GETHH i GET 3 HUMBERS FRONM IHPUT STREAH
POP B ; DESTIHATIOHN ADDRESS 10 BC
FOP H i EHODING AODDRESS TO HL
POP D ) STARTINHG HUOLRESS TO DE
MCHOS:
PUSH H ! SAVE EHDIKG ADDRESS
HoY H.D
HOY L. E J SOURCE ADDRESS TO HL
HOoY A n 5 GET SOURCE BYTE
HOV H. B
Hoy L.C ; DESTINATIOH ADDRESS TO HL
HOV M. R } MOYE BYTE TO DESTIHARTION
IHXY B i IHCREMEHWT DESTIHATIOMN ADDRESS
Hoy A B
OFA C ) TEST FOR DESTIHATIOH ADDRESS OVERFLOU
42 GETCH ; IF S0, CAM TERWUIHATE CONMAHD
INX D 5 THCRENMEHT SOURCE ADDRESS
POP H } ELSE., GET BRCK EHDIHG ADDRESS
CALL HILO H

SEE‘ ENDING ADDROI=SOUNCE £45%
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3029 HOHITOR,

7112

diis

cil8
Ul1E
011D

11-9

0129
0123
0t 2e
02?7
0129

Jt2C
:2F
0131
01324
0135
0126
U RN
RS
2130
0ran
Ul

p23C00

C30001

cpt1zo3
JEFF
C3B309

Cp4603
cb2103
79
FEOD
£23a03

COHAROS
FEIH

czzCol .

AF
57
copo02
CH3C00
5F
tbbo02
€7
cobeo02

T ome e e we W e Rr e e e ke e

M me me e me e o e e e e e e W

R

FALSE GETCH ;} IF HOT, COMHAHD IS DOHE

JHC QDD3CH
JHP HCHOS } HOYE ANOTHER BYTE
e L T e R R R R R A Rl
FUNCTIOH NCHD
IHPUTS: HOKE
OUTPUTS: HOHE
CALLS: CROUT
DESTROYS: &
CESCRIPTION! HCHD IMPLEMEHTS TRE SIHGLE STEP (H) CORHAHE
chD: CaRLL CROULY ) ECHO CR/LF
ry 1 A,O0FFH ; SET SINGLE STEP FLAG
JNP RSTIF ) RESTORE REGISTERS AND EXECUTE MTHI Iusi,

AP NS EPESE SRS VTS ST AT FE AN F S P RS R E R AR R R KB PN AR IO OGOV AT N NGO AN BN ARD

FUHCTIOH RCHO

IHFUTS: HNOHE

OUTPUTS: HOHE

CALLS: GETCH,ECHO,CO,RICH,BYTE

CESTROYS: #.,B,C,D.E.H,L.F/F’S

DESCRIPTIOH: RCHD IMPLEMENTS THE READ HEXADECINAL TRPE {23

CONHAND.

Chb:

CalLL GETCH !} GET CARRIARGE RETURH CHARACTER

CalLl ECHO i ECHO IT

Hov A, C ) MOVWE IT TO A REGISTER

ce1l CR i SEE IF CARRIAGE RETURH

JHZ ERROR 5 ERROR IF HOT PROPERLY TERMINATED
CHOS

callL RICH READ CHARACTER FROM THPE

’
CPI At 5 ) SEE I[F RECORD MNH&RK
dHz RCHOS 5 TRY AGAIN IF NOT HARK
ARA A 1 ZERO A REGISTER
HOV D.A ;) INITIALIZE D FOR KOLDIHG THE CHECKSUM
CALL BYTE 3 READ TWO CHARACTERS FROM TAPE
JZ GETCH ; IF ZERD RECORD LEHGTH, ALL DONE
HOV E.R ; OTHERUWISE. PUT THE RECORD LEHGTH IN E
CulLL BYTE } GET M5B OF LOAD ADOGRESS
Hovy H, A } HOYE TO H
ChLL BYTE ) GET LSB OF LOARD ADDRESS
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313/20 HONITOR.,

G4
U145
0148

0iad
d14C
014D
214E
01 4F
01352
0:53
0158

0158
01 5€E
015F

0t
ot1el
UiE3d
Niek
0les

IBEAS
0rEC
dief
o171
0174

0177

eF
copooz2
4B

copeoz
70
22
ip
C24901
coboeo2
C23403
c22co01

CO4FO3
€S
El

]
FE20
Cantll
FE2C
c22C00
TE
cpazo4
QE20
cb2103
CL4FD3

p27001
71

23
€3s001

¥

1.2, 12 4Ly 77
NOV L:R J HOVE TO L %
caLl BYTE 3 GET PECORD TYPE
Hov C.,E ; MOVE RERORD LEMGTH TO C°
RCH1O:
caLlL BYTE ; READ DATR FROM TAPE
MOV H. A ; PUT DATA IHTOQ HMEHORY
IHY - H ; THCREMEHT HL FOR HEHXT LOCATION
DCR E ) DECREMENT RECORD LEHGTH
JHz RCHLIOD ; LOOP UHTIL DOHE
CuLL BYTE : READ CHECKSUM FROMW THPE
JH2 ERROR ; CHECKSUM ERROR IF HOT ZERT
JHP RCHOS 5 GET AHOTHER RECORD
)
)
1
;tlttt’l!#tﬁ!tt.'tlitt‘-ttttt tt'!’l!!ﬁi‘i*l‘t#1130ﬂli*tvtﬁ&ult?»"\}él'-‘zﬁfin@!.'l
;
; FUKCTIOHM: SCHD
3 IHPUTS: HOHE
; OUTPUTS: HOHE
; CHLLS: GETHX,GETCH,HHOUT,ECHOQ
} LESTROYS: #.B.C.D,E,H.L.FZF'S :
s CESCRIPTION: SCHD IMPLEMENTS THE SUBSTITUTE IHTO HEWORY (€Y CONNAND.
SCHDL:
CaLL GETHX : GET A HUMBER, IF PRESENT., FRON INPUT
PUSH B
POP H : GET HUMBER TO HL - DENOTES NEXORY LOCATION
SCHOS:
HOV f,D i GET TERHIHATOPR
cel LA 3 SEE IF SPRCE
g2 SCHLD ; YES - COHNTIHUE PROCESSIHG
CFPI Ayt y ELSE, SEE IF COHMHA
JHZ GETCH 3 HO - TERMIHATE CONMHAHD
SCHID:
novy AN 5 GET COMTENTS OF SPECIFIED LOCATION TO A
cALL HHOUT 3 DISPLAY CONTEHTS OH COHSOLE
H¢ 1 £. =t
CALL ECHO i USE DASH FOR SEPARATOR
CaLL GETHY ; GET HEW VALUE FOR MEMORY LOCATIOW, IF ANY
FHLSE SCHLS ; IF HO YALUE PRESEHT., BRAHCH
JHC 00L7BH
HOV H.¢C ; ELSE, STORE LOUER 8 BITS OF HUMBER ENTERED
SCH15¢
IRK H 1 INCREMENY ADDRESS OF NEMORY LOCATION TO VIEW
JHP SCHOS
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8’20 HKOHITOR,

“"
4

0181l
0185
B1&?
J128

0189
01 8Bh
J18C
0180
0:EE
1190
2191
01172
n:93
DR E)
0195
7196
i)
0196

013k
G13F

D1wi
01AZ
01RS
0thRé
0147
C14a9
0lAB
N1 KE
0L wF
0162
0163

Ul BE

0189

°8
LHOEOL
2E10
L2rt101

(4]
Cetlt

87
CACEO1
oS

5F
1600
NEZA
cbooos
7B
cpcond
COcood
i
CoCco04

7E

]t"l0t#1lt“t“‘.l“""‘t'i‘*.li‘##!i‘#“#“‘tﬁﬂtﬁ$$¢9¢ﬁﬂuﬁuﬁ¢¢0

H
i FUHCTIOH uCHD
3 IHPUTS: HOHE
) OUTPUTS: HORE
; C&LLS: GETHM.,LE4D,PO,PBYTE,PADR,PEOL.,PEOF
; DESTROYS: A.BLC.D.E.H.L.F/F’'S
] DESCRIPTIOH: WCMD IMPLEMEHTS THE WRITE HEXADECIMAL TRVE w3
] COMMAHND.
3
NCHD!
MV I c,2
» CALL GETHH i GET 2 HUMBERS FRONM [HPUT STEE=™
~ CALL LEnD - 3 PUHCH €0 HULL CHnRﬁCTER$ FOR Y295 LOHTER
FOP ] ;i ENDING ADCDRESS TO DE
POF H i STARTIHG ADCLRESS TO HL
UCHOS:
"oV AL ; MOVE L TO A
RO I 16 J THCREMENT THE LSB OF STARTING 223Rg£88 2v
nov C.A ; MOVE RESULTY TO C
HOVY A H } HOYE H TO A
ACT 0 ; ADD CAPRY IH FROH PREVIOUS OPERATION
HOVY B,R ; SAYE RESULT 1k B
nov A E ; HOW HOYE LS8 OF EHDING RDODRESS 75 f
SUB c ; SUBTRACT LSB OF STARTING ALIRE-:
Koy C.A ;i SAVE IH C
HOVW A, D ; HOW GET MSB OF EHDING RCEDRESS Id &
SBB B ; SUBTRACT MSB OF STARTIHG APDRESS
o JL e UWCHLO J BPRAHCH IF THE RECORD LEHGTH IS5 HOT 16
fvl . R 16 ; OTHERUISE SET & TO RECORD LEKNGTH OF 146
e JHPZ =t UCHLS } HOW BRANCH TO PUHCH THE RECORD
ycnio:
HOV A, C ; THIS IS THE LARST RECORD
ADI ird ; 60 SET A TO REMAINING DATHA LEHGTH
WCHLS!
OrRA A y CHECK FOR RECORD LENGTH OF Z2ERO
Jl}&ﬁ' ycH2s y IF IT 1S, ALL ODOHE
PUSH b ) DTHERUWISE., SAVYE EHNDIHG ADDRESS
Hov E.A J PUT RECORD LEHGTH IH E
MY 1 0,0 3 INITIALIZE O FOR HOLDING CHECKSUMN
MVl LR
— CALL PO } PUMCH RECORD HARK CHARACTER
MOV A.E } PUT RECORD LEHCTH IN A
‘CALL PEBYTE ; PUNCH RECORD LEHGTH
‘CHLL PADR ; PUHCH STARTIMG ADDRESS
HRA & 5 ZERD A
" Chall PBYTE } PUHCH RECORD TYPE
UCH20:

Hov AN } GET DaTh TO BE PUNCHED FROM HEMORY

18
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N1b6A
0Lsh
0:BE
J18F
0:c2
01C3
DiC+4
01€7
0:L8
01C8

01CE
2ibt

3

0:D4
07
OLDA
g:l2
210D
JiEo
01E3

DiES
0:E?
01EA
GiEER
GLEC
01 EE
NiF1
C1F2

GIFS
0LF8
GiFR
gLFD
0L1FF

CDCO04
23
]
c2p90t
AF
22
cocoo4
3]
COFEOQS
t3e9501

CDEQODA
C33F03

Cp4go3
cb2103
79
FEOD
ZEeNnt
CGta705
c33Cco

NEZ0
Cb2103
79

3RLCSF
FE20
Chozo2
FE2C
c23c00

320C3F

v 1.2, 12 JLY ?7

» CALL PEYTE ! PUHNCH IT
THX H } INCREMENT MENORY ADDRESS
: DCR E ; DECRENERT LENGTH COUHT
Ao JHZE1 ST BEH20 5 LOOP UNTIL ALL DATA PUHCHED
%R & a
SUB D ) PUHCH CHECKSUN
cAaLL PBYTE
POP D ; RESTORE ENDING ADDRESS
CHLL PEOL ; PUNCH CARRIAGE RETURM AHD LIMZ FESD
. TLUJRP . ¢ UCHKOS
wCcH251
CHLL FEOF } PUNCH EKD OF FILE REEOR®
JHP EXIT ; ALL DOME
4“‘*-‘&‘l'l‘!‘.‘-'l‘t*“t.i‘*“*‘l‘ﬂ#‘l*'ﬂ"!¢‘\7ilﬂl|n:1I-Pt-ﬂurl’:ﬁ“:'x.'l'!:hﬂﬂ

FUNCTIOH: XCHD

IHPUTS: HOMWE

CUTPUTS: HOHE

CALLS: GETCH,ECHO,REGDS,GETCH.ERROR,RGARLR  HMOUY, CREUY . GETHS
CESTROYS: w.B.C,D,E.H,L,F/F'S

GESCRIPTION: XCND IMPLEMENTS THE REGISTER EXAWINE AND C2aMGE (327

e N Nr e s e s W hi e

H COMNAND.
XCnD:
ChLL GETCH 3 GET REGISTER IDENTIFIER
CuilL ECHO JECHD IT
nov A, C
CPI CR
JH2 KCHOS ; BRAMCH IF HOT CARRIAGE RETURN
CHLL RCGCDS ; ELSE., DISPLAY REGISTER COHTEHTS
Jup GETCH ; THEH TERMIHATE COHMAHD
XCHOS
HOV C.,h ) GET REGISTER IDEHTIFIER T0 €
Call RCADR : CONVERT IDENTIFIER IHTO RTAB TABLE ARDDR
PUEH B
POP H J PUT POIHTER TO REGISTER EHNTRY INTO HL
vl c.,’ !
CALL ECHO ) ECHO SPACE TO USER
novy A, C
STh TEHP } PUT SPACE INTO TEMP AS DELIMITER
XCH10:
Loa TENP ; GET TERMIHATOR
cPl £ + SEE IF A BLHHK
Je ACH1S J YES - GO CHECK POINTER IHTO TABLE
CPI ‘at ; NO - SEE IF COHMHA
JHZ GETCH J HO - NMUST BE CARRIAGE RETURM YO END COHHAND

XCHLIS! . .

4 1
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80720 HOHITOR,

N202
12503
s
0207
gcoe
DR ]
D208
vz 0C
gzor
N20E
UZOF
Jelid
ooil
§212
) J6 B
Glie
ALY
07338
Nzie
021C
N0

L= = N
L SO )
0 b o
LR N = )

o
b3

=]
o

0228
azac
022F
0230

PRCH
0232
02335
02le

g22¢
uz230
023C
0220

0240
041
244
0235
0z36

DE2D
cb2103
CDO4FOD3

D24002

74
32DC3F
Fi
El
87
Ca3z7o2
70
2B

71

110200
ElL
19
C3F501

A
320C3F
b
D1
c33s02

[0

1.2,

ACn20:

HCh25:

XCH271

XCH30:

12 JLY ?7

HOV
ORA
42
PUSH
HOV
MVI
IHX
Hoy
PUSH
PUSH
PGP
PUSH
Hov
caLL
poP
PUSH
OF#
42
bCcX
nov
CALL

VI
catlL
CALL
FALSE
JHC

oy
sTA
POP
POP
o0RA
9z

MOVY
DCH

noy

L41
POP
DAD
JHP

HOV
STR
POP
FOP
JHP

v HO - up2y oo © SUHYHD
PRGE 14
A, H
fl ) SET F/F'S
EXIT ! BRANCH IF AT END OF TAELE
H 3 PUT POINTER ON STACK
E.H
D.REGS SHR & ) FETCH RDDRESS OF SAYE LOCATION FROW
H } /THBLE
B. 1 ; FETCH LENGTH FLAG FROW TABLE
D i SAVYE ADDRESS OF SAVE LOCATION
]
H ) HMOYE ®DDRESS TO HL
B 3 SAYE LEHGTH FLAG
AN j GET 8 BITS OF REGISTER Fhmid 8%l . 7¢u7lian
HHOUT i DISPLAY IT
PSV i GET BACK LEHGTH FLAS
PSU i SAYE IT AGAIN
] } SET F/F'S
¥CHN20 1 IF 8 BIT REGISTER, HOTHIK: =777 77 21204y
H ; ELSE, FOR 16 BIT REGISTER. =¢. .. TR & 5178
ﬁ)“
HHOUT ) DISPLAY THEH
C‘J,i
ECHO i USE DASH AS SEPARATOR
GETHX ; SEE 1F THERC IS A VALUE TO0 Pu7 IRVD REHISTER
XCH30 } HO - GO CHECK FOR HEXT REH[GYET
00240H
ﬂ)D
TERP 1 ELSE, SAVE THE TERMINATOR FO& Kad
PSV ; GET BACK LEHGTH FLAG
H i PUT ADDRESS OF SAVE LOCATION IRTZ HU
A ) SET F/F’S
XCH25 1 1F 8 BIT REGISTER, BRAHNCH
M, B J SAVE UPPER & BITS
H 3 POINT TO SAYE LOCATIOH FOR LOUER 8 BITS
H,C ) STORE ALL OF 8 BIT OR LOWER 1/2 OF 16 BIT REG
D,RTABS } SIZE OF EHTRY IH RTAB TABLE
H } POINTER I[HTO REGISTER TABLE RTAB
D } ADD ENTRY SIZE TO POIHTER
XCH10 3 DO HEXT REGISTER
A, D i} GET TERMIHNATOR
TENP i SHYE TH HENORY
D | CLEAR STACK OF LENGTH FLAG AND ADDRESS
b } /OF SAVE LOCATIOH
KCH27? 3 GO INCREMENT REGISTER TABLE POINTER



91-2

fSIS 8080 HACRO ASSEMBLER, Vi.0 PAGE 15

80,20 HONITOR.

0249
024C
0Z4E
02351
0253
01906
02se
NE9Ah
0asc
0o SE
0Ze0
0zLl
0264
DZES
G2eb
02EY
ClERn
0ZiD
GZeF
g2v72
0l?73
g27e
D27n
n27c¢

cbig0s
0E49
cbz103
0E3D
cp2103
JEOB
bIDR
DEDA
060E
0e00
tF
DAE902
uC

D30k
£zzco0

¥ 1.2, 12 JLY 77
i
I e R R A R L AL A LR L R R R AR b dd
i
i
H INTERRUPT SERVICE ROUTIMNES
RS R AN R F SRR R RS AR R ARG A RN SR N AR AR F SR AT AR MRS RO AR AR SRR AN IR R AT RS
i
]
JAEAE A NS AN SR SRS R SRR E RN AR B AT AN SRR P AT RACRE UL AR A AT IVANOLOCARINI RN
; FUHCTIOH IHTIH
i IHPUTS: HOHE
; OUTPUTS: HONE
; CALLS: REGSY.ECHO.,HMOUT.REGDS
; DESTROYS: A,B.C
; GESCRIPTION: IHTIH HANDLES ALL INTERRUPTS HGT HAWDLED H tRER,
H IT PRINTS THE IHTERRUPT HUHWBER., KEX: ' M8 3. AND
H RECISTER VALUES.
i
IHTIH:
CaLL REGSV } SAYE ALL USERS REGISTERY
Hv1 c,'1’
ChLL ECHO ; OUTPUT IHTERRUPT HMESSACE ’*I=8’°
HYl Cilmt
CuLL ECHO
Myl A,0CW3 1 READ INTERRUPT 'Iil SERVICE’® REGIUSTER
ouT 1Ccp
IH Icce
Myl B.8 ; SET UP TO FIND IHNTERRUPT HUHBER
HY I c.0
FINTH: RAR ) ROTATE TO CHECK INTERRUPT 'IS’ BIT
JC FRDI 3 EZ4IT IF & FOUMND
INR C
DCR B i TRY AGAIH
JHZ FIHTH
FHDI: MoV A, C HOYE FOR OUTPUT COHVERSION

caLL HAOUT PRINT INTERRUPT #

L
i
LAR! c,” } USE SPACE AS DELIMITER
CaLL ECHO 3 PRINT IT
CaLL HATLH } OUTPUT HEAT INSTRUCTIOH
ChLL REGDS 3 OUTPUT REGISTERS
HY I A,ECQIC 1 EHD OF IWTERRUPT
ouT ICCFP
JHP GETCH ; GO GET USER COMMARD
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‘lt‘i.'al‘l!‘t‘tttitl‘t##ilIIIt“tt.h!‘ﬁ““'t#¢$w*7ﬂﬂbuﬂ?“”ﬁ&l.‘!.i*“‘l

H
) :

; FUHCTIOH STEPIH

1 ITHPUTS: HOHE

3 OUTPUTS: HONE

3 CALLS: REGSY.REGDS.HKTIH

3 DESTROYS: ALF/F’S

} DESCRIPTIOM: STEPIN OUTPUTS DATA AFTER SINGLE STEP TIHER I#YEREUPT
3
S

TEPIH

027F CL4B80S ChLL REGSY 5 SAYE ALL REGISTERS GH E&:%7

a2z 3£20 My I ALEBIC : EHD OF IHTERRUPT

0cs34 D30A ouT 1CCFP
0z86 3JALSIF LEA PSAYE+1 ; TEST FOR SIHGLE SYEP f¢Tl 2REIFERINY
NeBd h AHA ]

295 ClARED2 JHZ STPOK 3 PC HIGH=0 FOR BRERXPGIU

8230 3nLESF Loa FSAYE

02910 FEGF cel O0FH ; PC LOMKF FOR BRERKPCIHWY mid i
ee) LErED2 JhC STPOK ; CONTIHUE IF HO USER BHEZSREZIHT
0225 26DRIF LHLD SSAYE i GET USER STARCK POINHTER

g2e8 S5E HOV E. M } RESTORE ADDRESS OF USER BREAKPOINY
D39 23 IR H

3236 Se Hov D, H

0238 22 IKR H

023 22DATF SHLD SSAYE i UPDATE USER STACK POINTEER

n_2F EB WCHG ; GET BREAKPOINT ARODRESSE ¥NT2

Nznld 22083F SHLD PSRAVE i UPDATE USER P COUHTER

U2a3 C2zE02 JHP ADROUT ;5 PRIHT BREAVPOIHT EHTRY

0248 COi709 STPOK: ChLL REGDS ; ODUTPUT REGISTERS

2R CDIRODH4 CAaLL HXTIH ; OQUTPUT 2 BYTES FOR MHEXT IKSTRUCTICH
VenqC C33CO00 JHP GETCH

"ktt‘lll!ttt‘ltt'ittl‘.l..ﬂ‘!tF'*l.l*tt#i***‘i‘t*‘i'l‘lt‘t"tﬁ...

UTILITY ROUTIHES

P e T T TR T T TR R T R T TR P R R R R R A A R R R L L

FUNCTIOH ALRD
THPUTS: HL - ADDRESS T0 BE DISPLAYED

i
1
’
i
i
1
i
)
I e e e e R R R R R R R RS R A L AR L R E L Ll b
i
}
i
}
}
1
; OUTPUTS: HOHE
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) CALLS: HMOUT

i DESTRODYS: R

} GESCRIPTION: ADRD OUTPUTS TO THE CONSOLE THE ADDRESS

H CONTAINED IN THE H.L REGISTERS.

H

ADRD:
g2Rf 7C Hov A. H t DISPLAY FIRST HALF OF ADDRESS
0280 CD8?704 CALL HHOUT
0:03 70 MOV A, L } DISPLAY SECOND HALF OF anbRESS
02B4 CDBY?04 cCaLL HROUT
027 €9 RET ; RETURH TO CALLIHG ROuTIxE

i

,|It...attt.tt!!ltttttit!tl#l'ttltaqt.t-tatr_tui-n:-nnt‘.-ﬂ GEPTAnEREALRand

J

) FUHCTION ADROUT

; INPUTS: USER REGISTERS OMH THE STACK
3 QUTPUTS: HOTHIHG

3 CALLS: ECHO,ADRD

) DESTROYS: A,E,C.D.E,H,L.F/F'S
; DESCRIPTION: ADROUT OUTPUTS THE USER P COURTER T2 ¥hi LLREDLE
} RFTER AN RST 1 I1HSTRUCTION.

1

A

DROUT:
0288 0E23° Ny I C; ‘@
U2BA CD2103 CALL ECHO ;3 OUTPUT ‘8~
0280 2RDBIF LHLD PSAVE ; LOAD USER P COUNHTER
02C0 CDRFO2 caLlL ALRD ; DISPLnY ADDRESS
02¢3 C33F03 JHP EXIT ) GET NEU COHHAHND

J

j’-ﬁl!..“‘UlI.itlit-ﬁ.'it"lﬁ-l.tktﬂtttl!lt*t!‘!t?“li?ﬂﬂﬁ’.‘ﬁlﬂu-’%i‘ﬁiﬁﬁk

’
i
; FUHCTION: BREAK

; IHPUTS! HNOHE

} OUTPUTS: C&RRY - 1 IF ESCHPE CHARACTER IHPUT

H - 0 IF aHY OTHER CHARACTER OR HO CHARACTER PEHDING

j CALLS: HOTHIHG

5 DESTROYS: w.F/F’S

} GESCRIPTIOH: BREAK IS USED TO SEHSE AH ESCAPE CHARACTER FRON

) THE USER. IF HO CHARACTER 1S PENDIHG., OR IF THE

1 FENDIHG CHHRACTER IS NOT THE ESCAPE, THEH A FAILURE

H RETUEN (CARRY=0) IS TAKEH. [IH THIS CASE, THE

! PEMOING CHARACTER (IF AHY) IS LOST. [IF THE PENDIRG

H CHARACTER IS AN ESCAPE CHARACTER, BREAK TAKES A SUCCESS
i RETURH (CaRRY=1).

H
B

REAK: g . .
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02Ce DEBED i CONST } GET COMSOLE STATUS

02C8 E602 RN RBR i SEE IF CHRRACTER PENDIKG

N2CA CA4503 JZ FRET 5 HO - TAKE FRILURE RETURH

J2CD DEEC IH CHIH 3 YES - PICK UP CHARACTER

D2CF EG?F AR PRTYO } STRIP OFF PARITY EIT

0201 FE1EB cPl BRCHR } SEE IF BREWE CHARRCTER

0203 CADLOS JZ SRET j YES - SUCCESS RETURN

Nz2be C34503 JHP FRET ; HD - FAILURE RETURH - CHARACTER LOST

‘l‘lt‘-‘%l"t'tt‘.t'l'l’itl’tﬂt‘l*“!**l‘t-l*-lt:l'itt*t-liﬁr‘h#'vtkiﬂ‘l?l!‘.ﬂ:i!!’}'&

FUNCTIOHN BYTE

IHPUTS: D - CURRENT VALUE OF CHECKSUH

QUTPUTS: A - HEXAQECINAL CHARACTER

b - UPDATED YRLUE OF CHECKSUH

CALLS: RICH,CHVBN

DESZTROYS: A.B.C.D,F/F'S

GESCRIPTION: BYTE READS 2 ASCII CHARACTERS FROM THE THi0¥+F
“HD CNNVERTS THE CHARACTERS TO ONE HEXRAD:
THE A REGISTER COHTAINS THE FIHaL CHREZC
0 REGISTER COMTAINS THE UPDATED VALUE Or
THE CHECKSUMN.

T ms e s b G R s ws e s % W v e e

BYTE:
0209 €5 PUSH 8 | SAVE BC
2208 COAKOS . CALL RICH i RE4D ASCIT CHARACTER FRON T4P%
0200 4F “u0Y C.a
020E COFED2 CALL CNYEN 1 CONYERT CHARACTER TO HERADECIHL
0ZEL 07 RLC ; POSITION VALUE INTO UPPER 4 BY7S
02E2 07 RLC
02E3 07 RLC
0zE4 07 RLC _
GIES 47 HOY B, A i SAVE RESULTS IN B
9266 CDAADS CaLL RICH ; GET AHOTHER CHARACTECR FROW TAPE
02E9 4F KOV . A
02EA CDFEO2 ChLL CHYBN & CONVERT IT
02ED BO OFf 8 } OR IN THE UPPER 4 BITS
02EE 4F HOY c. A i SHVE ’
02EF 82 DD D ; IHCREMEHT CHECKSUN
02F0 57 Hov 0, A
02F1 79 KOV a,C } RESTORE HEX DATA TO A REGISTER
02F2 C1 POP B ) RESTORE BC
02F3 €Y RET -

i

H
j-utnt't&ﬁ--tttt-&=Il-ttatt'!lstt-tts#tstttttvtitﬁt¢¢‘l!tt!tttt!tttvlttt
3 :

i
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D2F4
D2F6
qxF8
O2FB
D2rp

02FE
02FF
0301
0703
0304
0206

DBED
E602
CAF402
LBEC
co

79
D630
FEOA

D607
co

Y

O %e e be me we wa me e e

e ws we

£ %e o we e e me e me me e

e ma e me me ma we e e M R S Ne

1.2, 12 JLY 77

FUHCTION: CI
IHPUTS: HOHE
OUTPUTS: & - CHRRRCTER FROM CONSOLE
CAaLLS: HOTHIKG
DESTROYS: A.F/F’S
DESCRIPTIOH: CI WAITS UNHTIL A CHARACTER HAS BEEH EHTERED AT THE
COHSCLE AHD THEH RETURHS THE CHARACTER. VIA THE A
REGISTER. TO THE CaLLING ROUTIHE. THIS ROUTIHE
. IS CG4LLED BY THE USER ¥1a A JUNP TABLE IN RAH.
I:
IH CONHST ; GET STATUS OF COHSOLE
AT RBR } CHECK FOR PECEIYER BUFFER REaDY
J2 Ccl ; ROT YET - HalT
1H CHIH ) READY S0 GET CHARACTER
RET
-:a--r'astsxnt:at;tattttttt#0!*t*lattttt*tttw*#awckanrﬂu;cﬂntutnaa
FUHCTIOH: CHVBHN
IHPUTS: C - ASCII CHARACTER '0’=~-'9’ OR ’A'-'F’
QUTPUTS: A - 0O TO F HEX
CaLLsS: HOTHIHNG
VESTROYS: &.F/F'S
DESCEIPTION: CHVBAl COHVERTS THE ASCII REPRESEHTATVICH GF A HEX
CHARAGTER INTO 1TS COFRESPONDIHG BINARY VALYE. CHVEH
DOES HOT CHECK THE VALIDITY OF ITS% FEOMT,
HYBH:
MOV A, C
SUI g i SUBTRACT CODE FOR 0’ FROM ARRGUMENT
CPI 10 ; WAHT TO TEST FOR RESULT OF 0 70 ¢
RH ; IF S0, THEMN ALL DOHE
su1 7 } ELSE, RESULT BETWEEN 17 AHWD 23 DECIMAL
RET } S0 RETURM AFTER SUBTRACTIHG BIRS OF 7

T e P AT TR RIS NI R R R A RS R A R R R L AEFAFREDEF AR AR RS T AF RS AR R IR R AR TR AT &

FUNCTIOH: CO

IHPUTS! € - CHARACTER TO OUTPUT TO COHSOLE

QUTPUTS: C - CHARRACTER OUTPUT TO COHSOLE

CALLS: HOTHING

LESTROYS: #.F/F'S

DESCRIPTION: CO YAITS UNTIL THE CONSOLE 1S READY TO ACCEPT A CHARACTER
AND THEH SENDS THE IHPUT ARGUHMEHT TO THE COHSOLE.

1 g
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4307
0330y
3308
03 0E
030F
DR B

0312
03t4

12=D

0217

0318
2319

n31e
331C
D31F
0320

DBED
EeOl
Car0703

G3EC
c3

QEOD
co2103
€9

C35
0668

0s
€21803

9
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co:
14 COHST ; GET STATUS OF CONSOLE
ANI TRDY i SEE IF TRAHSHMITTER READY
42 co ; N0 - VAIT
HOY . C : ELSE. MOVE CHARACTER Y& A REGISTER FOR GUTPUT
auT CHOUT ; SEND TO COHNSOLE
RET

a-:-ts-toa—t.‘;asunn;-t*‘;ttt»ttla:ktaatta:'Jntat'ttitti&:‘Bé.x"'-hmx‘rr-ﬂ--:."'.-

FUHCTIOH CROUT

; INPUTS: HOHE

3 DUTPUTS: HOHE

;i CALLS: ECHD

) DESTROYS: A.B,C.F/F’'S

s DESCRIPTION: CROUT SEHNDS A CARRIAGE RETURH (AND HEHTE & 28
) FEED) TO THE COHSOLE.

C

ROUT:

NV I C.CR
CALL ECHO ; OUTPUT CARRIARGE RETURKH TN USEX TERKINAL
RET

AN RF R TSR RS R E R RS AN SRR RA S AP SRR KE RN R R R T R AR R F I AR E AP LA N TN T E DS TIN

i

i

1

; FUHCTION DELAY

;i IHNPUTS: HOKE

i GUTPUTS: HONE

; CaLLS: HOTHIHG

3 DESTROYS: F/F'S

; DESCRIPTINH: DELAY FROVIDES A PROGRAMMED DELAY OF 1 NILLISECOND
i
b

ELAY: ‘

PUSH B : SAVE BC REGISTERS

Y1 B.ONEMS : LOAD 1 MILLISECOHD CONSTANT
DELL:

DCR ‘8 } DECREMENT COUNTER

JH2 DEL1 } JUMP IF HOT DOHE

POP B ) RESTORE B8C RECISTERS

RET } KETURN TO CALLING ROUTIHE

1
i
;.ttnttwatlttit#¥t*tttltttttivtt!t*.#a#!itl#*i**#t’*t‘#t‘tit't!l*-“
;
H
1

FUHCTIOH: ECHO
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0221
0322
y324
n32s
0328

032n
0320
J32F
0330
0333
6335

0333
0339

0334
023C

033F
0342

1
3E1IE
:%:]
C22A03
0L 24

cpovo3
JEQD
9g
c23803
0EQA
cporo3

48
9

OE23
cb2103

cop1203
€33C00

v

- w

IT) ~s S e e e e

E

E

~—

e e me
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INPUTS: € - CHARACTER TO ECHO TO TERHINAL

DUTFUTS: C - CHARACTER ECHOED TO TERNINAL

caLLS: CO

PESTRGYS: h.B.F/F'S

DESCRIPTION! ECHO TAKES A SIHGLE CHARACTER AS INPUT AND. via
THE HONITOR, SEHDS THAT CHARACTER TO THE USER
TEPNINAL. A CARRIGGE RETURN [S ECHOED AS A CARRIAGE
RETURN LIHE FEED. AMD AN ESCRPE CHARWCTER IS ECHOED AS $.

CHO:
Hov B.C i SAVE ARGUMENT
HY I R, ESC
CHP B ) SEE IF ECHOING AM ESCAFE CTHARPCTER
JHZ ERLHOS 5 HD - BRAHCH
LA c,'s’ ) YES - ECHO AS $

CHOS:
CaLL co ; DO OUTPUT THROUGH MONITOE
Byl H.CR
CHP B ; SEE IF CHRRACTER ECHOED WAS n CaRRI{AGE RETURN
JHZ ECH10 ; HO - HO HEED TO TAKE SPECIAL ACTION
Myl C.,LF ) YES - WAHT TO ECHO LIHE FEED, 700
ChALL co

CH1D:
MOV c.B } RESTORE ARGUNENT
RET

‘l*.t‘!x!!‘.ﬁ!‘dt*‘..'*'tiil"!ﬂ:!ii-ﬁll“‘tl‘i#=I‘8ﬁﬂl*ﬂ2*’.‘-‘-‘$$&#U'¥¥'ﬂ1ﬂ‘.ﬁ$$‘$-'¥

FUHCTION: ERROR

INPUTS: HOHE

QUTFUTS: HONE

CALLS) ECHO.CROUT,GETCH

DESTROYS: k.,B.C.F/F’S

DESCRIPT1OH: ERROR PRIHTS THE ERROR CHARACTER (CURRENTLY A HUMBER SIGH)
OH THE COHSOLE, FOLLOUED BY A CARRIAGE RETURH-LINE FEED.
AMD THEN RETURHS CONTRGL TO THE COMMAHD RECOGHIZER.

RROR:
LB C.'#’
caLlL ECHO 3 SEHD % TO COHSOLE
RIT:
caLL CROOT ) SKIP TO BEGIHHIHG OF HEXT LIKE

JHP GETCH ; TRY AGAIH FOR AHOTHER COMMAHND

TIisE et FET ST E R} ttIt*!tll!ltt’*ttitatl:kmiittita’bt.t‘ta.iﬁ‘iltt‘t‘.tlt!‘

d &
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03435
D346
0347

0348
ni4e
niip
034E

37
2F
c9

COF402
E67F
4F

co

Y

) e e e NE R s b e W W

- e e R el R s s R M s e % s E s s
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FUHCTIOHK: FREY

INPUTS: HOHE
DUTPUTS: CHRRY ~ ALVWAYS O
CHLLS: HOTHIHG
DESTROYS: CaARRY
DESCRIPTIOH! FRET IS JUMPED TO BY AHY ROUTINE THAT VISHES TO
INDICATE FAITLURE OM RETURM. FRET SETS THE CARRY
FALSE, DEHOTIHNG FAILURE., AND THEHWH RETURHS 72 THE
2 CAlLLER OF THE ROUTINE THVOKING FRET.
RET:
STC ) FIRST SET CARRY TRULE
che ; THEH CONPLEMENT IT TO HexF 7V FHLBE
RET ; RETURH APPROPRIATELY

SR E A RS EIF TN AN IR N AR IR RIS AR I F AP R I IRV AL ECLNIRNC A IAN IO AURINE

FUHCTIOH: GETCH

IHPUTS: HOHE

DUTPUTS: C - MEXT CHARACTER IN INPUT STREAH

caLLs: CI

DESTROYS: A.C.F/F'S

DESCRIPTIOH: GETCH RETURNS THE HEXT CHARACTER IH THE (HPUT STREAN
TG THE CALLIHG PROGRAH.

ETCH:
Call CI ) GET CHARACTER FROH TERHIHAL
CL B PRTYO } TURH OFF PuRITY BIT IN CASE SEY BY CONSOLE
MOV C.A ; PUT VALUE IH C REGISTER FEGR RETURN
RET

AEEE AR R AR IS REF AN RS AL ORI IR FU BN BB R A B RS R AR EF R RS G PR R B L AR SR R AN S SRS

FUHNCTIOH: GETHX
IHPUTS: HONE
gUTPUTS! BC - 16 BIT IHTEGER
D - CHARACTER WHICH TERMINATED THE IHTEGER
CARRY - 1 IF FIRST CHARACTER NOT DELIMITER
-~ 0 IF FIRST CHARACTER IS DELIHITER
CALLS: GETCH.ECHO,YALDL,VALDG,CNYBH,ERPOR
DESTROYS: A.B,C,D,E.F/F’'S
DESCRIPTIDN: GETHX ACCEPTS A STRING OF HEX DIGITS FROM THE INPUT
STREAN AMD RETURNS THEIR VALUE AS A 16 BIT BIHARY
IHMTEGER. IF MORE THAH 4 HEX DIGITS ARE ENTERED.
OMLY THE LAST 4 ARE USED. THE HUMBER TERMIHATES UHEH
A VALID DELIMITER IS EHCOUNTERED. THE DELIHITER IS
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N34F
0350
0353

035s
N353
03138

335E

0361
0Je2
033
31e4d
03a5
A3ne
0367
036h

j3eD
1370

0373
0378
nizg
0379
g378
2378
037¢
Q37E
027F
0380

ES
210000
{EDD

£D4803
cp2103
£02408

D26D03

5t
ES
C1
El
7B
B?
cz2pcos
CA4S03

C00%06
U23R03

COFEOD2

1.0
77
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ALSO RETURNED AS AN OUTPUT OF THE FUHCTION. ILLEGAL
CHARACTERS (NOT HEX DIGITS OR DELIMITERS) CARUSE AN
ERROR IMDICATION. IF THE FIRST (YALID) CHARACTER
EMCOUNTERED IN THE INPUT STREAN 1S HOT A DELIMITER,
GETHX MILL RETURH WITH THE CARRY BIT SET TO 1.
OTHERUISE,
0F BC ARE UNLEFINED.

ETHX
PUSH H
LXI H. 0
MY E.O
GHX05:
cCAaLL GETCH
CaLlL ECHO
CaLL VAaLDL
+ FALSE GHR10
+ JHE 0036DH
MOV D.C
PUSH H
POP B
POP H
MoV A E
OFR A
JHZ SPET
42 FRET
GHE10:
caLl YALDG
+ FaLSE ERROR
+ JHC 0033RH
CAaLL CHYBH
MY 1 E.OFFH
DaD H
DAD H
DAD H
DHD H
HV 1 B, 0O
HOY C,A
DAD B
JHP GHA405

FUHCTIOHN:

GETHH

— -

e ma e e

P . . L T

- e e

THE CARRY BIT IS SET TO O AND THE COMTENTS

SAVE HL
IRITIALIZE RESULT
IRITIALIZE DIGIT FLAG T FALSE

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

YES - ALL DONE, BUT MWl Y5 2TTURN DELINITER
NOVE RESULT TO BC

RESTORE HL

GET FLAG

SET F/F'S

IFf FLAG HOKH-0, A HUMBER HAS BEER FOUND
ELSE., DELINITER WAS FIRST CHARACLTIELR

IF NOT DELIHITER, SEE IF 9DILiT
ERROR IF HOT A VALID DIGLT., ZITRER

COHVERT DIGIT TO ITS BIHARY YALGE
SET DIGIT FLAG HOH-G

«2

&4

*§

*16

CLEAR UPPER 8 BITS OF BC PAIR
BIHARY VALUE OF CHARRCTER IHTO C
ADD THIS VYRLUE TO PARTIAL RESULT
GET MEXT CHARRCTER

INPUTS! C - COUNY OF HUMBERS TO FIHD IH INPUT STREAH
QUTPUTS: TOP OF STACK -~ HU‘RS FOUHD IH REVERSE ORDER (LAST OH TDP.

.
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0F STACK)

CALLS! GETHX,HILO.ERROR

DESTROYS: A,B,C,D,E.H.L.F/F’'S

DESCRIPTION: GETHM FINDS A& SPECIFIED COUNT OF Nufe@i f. RE7ETEs
AND 3, IHCLUSIVE, [IN THE INPUT
STREAM AND RETURNS THEIR VALUES QOH THE STﬂEK 1F 2
OR MORE HUMBERS ARE REQUESTED, THEH THE FIRST NMUST BE
LESS THRH OR EQUAL TO THE SECOHD, DR THE FIRST aND
SECOND HUHBERS WILL BE SET EQUAL. THE LG&T MUEBER
REQUESTED HUST BE TERMINATED BY A CRRRIAGE RILTURER
0R AN ERROR IKDICATIOH VILL RESULY

CF e %o e ot e e ke wa Re e e e

ETHH:
0383 2ED3 HVI L.3 ) PUT HARIMUH ARGUHMENT CguMy 330 4
0385 79 nov R, C i GET THE ACTUAL ARGUHENT CJCUHET
0386 E603 AN 3 J FORCE TO MaXIHUM OF 3
0338 C8 RZ ; IF D, DOH’T BOTHER TCQ DO eRYTIRIING
0289 87 Hov H. A 1 ELSE, PUT ACTUAL COUKY INTQ ¥
GHHOS:
038A CD4FO3 cCaLL GETHX ] GET A HUHMBER FROM IHPUT STREZn®
+ FuLSE ERROR ] ERROR IF HOT THERE - 70G FEW HUHBERS
03280 D23A03 + JHC 0033AH
3390 CS PUSH B ] ELSE, SaVE HUMBER QN STACK
0391 2D DCR L } DECREHENT MaXIHUN ARCGUMENRT LCTUNT
0372 25 DCR H } DECREMENT ACTURL ARGUHENTY J2ubT
0393 CAS%FD3 Jz GHN10 } BRAHCH IF HO MORE NUHKBERE HaRTED
0336 78 MoV A, D } ELSE, GET HUMBER TERHIBARYIR 70 A
0397 FEOD cP1I CR ) SEE IF CARRIAGE RETURH
N399 Ca3AH03 Jz ERROR ; ERROR IF S0 - TOO FEW HUMBERS
G39C C38AR03 JHP GHHOS ; ELSE., PROCESS HEXT HUHBER
GHH10
029F 7R LD A, D } WHEHW COUHT 0., CHECK LAST TERHINATOR
0380 FEOD CF1 CR
02h2 C23A03 JHZ ERROR J ERROR IF HOT CARRIAGE RETURN
03Aa5 OLFFFF LK1 B.OFFFFH 5 HL GETS LARGEST HUMBER
02ag 7D HOV AL I GET UHAT’S LEFT OF MAXIHUN HRG COUHT
03R9 B? OkA R ; CHECK FOR O
0Zni CAB203 Jz GHH20 } IF YES., 3 HUHMBERS WERE IHPUT
GHHM15: ¢ vy PR e A
03aD €5 PUSH B } IF HOT, FILL REMARIHING ARGUMENTS WITH OFFFFH
02aE 20 DCR L ! !
03JaF C2aDO3 JH2Z GHNLS
GHH20D:
03ig2 €1 POP B } GET THE 3 ARGUMENTS 0UT
Q383 b1l POP D
03E4 E1l POP H
3185 COCEBO3 CHLL HILO } SEE IF FIRST >= SECOHND
+ FHLSE GHH2S 1 ND - BRAMCH

038 D2BDO3 + JHC 003BDH
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N3BE S4 Hoy 0. H _
038C 5D . MOV E.L } YES - MAKE SECOND EQUAL TO THE FIRST = '
GHH25:
0360 E2 ATHL j PUT FIRST OH STACK - GET RETURN ADDR
03BE D5 PUSH D 3 PUT SECOHD OH STACK
0JBF C35 PUSH B 3 PUT THIRD OH STACK
03CO ES PUSH H } PUT RETHRH ADDRESS ON SThCK
GHH30: -
03ct 3D DCR A ; DECREMEMNT RESIDUARL COUEY
g3c2 F3 ] 5 IF HEGATIVE, FROPER RESULTS ©OXN S78CK
D3IC3 EL FOP H } ELSE., GET RETURH ADDR
03C4 E3 XTHL ; REPLACE TOP RESULT WITH RETGEY alLE
G35 C€3C103 JHP GHM3O 3 TRY AGAIN
H
}
;1ttor.¢rtt-:t:tttnttta$ntﬂvotats:a:oaattttt&unasneusLﬂsn&-$4sm$90
: }
}
} FUHNCTIOH: HILO
i IHPUTS: DE - 16 BIT INTEGER
H HL - 16 BIT IHTEGER
3 DUTPUTS: CARRY = 0 IF HL{LE
H - { IF HL>=DE
j CALLS: HMOTHIHG
i DESTROYS: A.F/F'S
; DESCRIPTION: HILO COMPAPRES THE 2 16 BIT INTEGERS I& HL AHD DE. THE
H IMTEGERS fnRE TREATED AS UNSIGHED HUMEERS., THE CARRY
H BIT 1S SET ACCORDING TO THE RESULY GF TYHE COUPARISON.
HILOD:
J3Ce C5 PUSH B ; SHVE BC
03C9 47 HOV 8, R ; SAYE A REGISTER
23ChA 23 IHX H i THCREKENT HL EY 1
03ca ?C Hoy AH } WUANT Y0 TEST FOR O RESui! AFTER
d2EC BS ara L ; /THCREMEHTIHG
02C0 2B pCX H i RESTORE HL
03ce 37 STC i SET CARRY
OG3LF CAD?703 J2 HILOS ; IF S0, CARRY IS SET PRCPERLY
2302 7D KoV a.L ; IF HOT., MOYE L TO A
030b3 93 SUB 3 SUBTRRCT E
0Z04 7C Hov A H ; WOYE H TO A
0305 9A SEB D } SUBTRACT D UITH BORROUW
0306 3F Che ; COMPLIMEHT CARRRY FOR CORRECT CARRY BIT VALUE
HILOS3:
0267 T8 KoV A. B 3 RESTORE A
L:oe Ct POP B } RESTORE BC
aze9 €9 RET 3 ERIT
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230A
ozbc
03DE
0IEL
03E4
BIE?
03EY
D3EB
DIED
OJEF
DIFY
03F4
03Fe6
D2F3
N3F9
03F8
63F€C
GIFE
0401
U-04
0405
N407
0409
044C
0400
040E
n4a1t
0414
0416
0413

0419

2418
DERYY
9420
G421
0423

3E27
DIED
21903F
22043F
31003F
IE20
D3GF
IEB6
D3DF
ns08
216700
3£37-
DIED
70
D3DE.
7C
DILE
11E603
cCpi1e03
18
LBED
£602
21404
78

B2
C20104
C3EFO3
DEEC
€6 7F
AF
OBED
£670. .,
C22904
79
FESS
€22904

¥ 1.2,
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FURC

[HPUTS:
CUTFUTS:
CRLLS:

TIOH IHUST

DESTROYS:

RUST

BRSEL:
BRSO3

BRSO06 !

BRSO?:

BRS081

i

1

i

]

)

]

}

) DESCRIPTION:!
H .
}

]

}

I

HV1I
ouT
LX1
SHLD
Lx1
H¥ 1
our
HV I
ouTv
Ky I

LKI

Y I
ouT
Hov
ouT
HOV
ouTt
LRI
CALL
bCX
IH
ARl
Juz
nov
ORA
JHZ
JHP

AN T
HOY
IhH

aN I
Jhz
HOV
cPl
JHZ

HOHE
HOTHIHG

HOTHIHG
“lH'LISP

THUST OUTPUTS TO THE USART THE COMMAND ai=:
AHD THITIALIZES THE STACK POIHTER.

ALSD THE IHTERYAL TIMER AHD THE INTIREACT
COHTROLLER ARE INITIALIZED.

A.CHD

CHCTL J OUTPUT COHMAND VORD 7O GSHRT
H:HSTHK-64 ; LO&D POIHTER T2 STACK
SSAYE ;3 INITIALIZE USER STHCK POIHGER
SP,HSTHK 3 THITIALIZE MOWHITOR syagy
A,COMO0 1} IHITIALIZE SIHGLE STEP TVIHER NuBE
THCP

A,C2M3 ; INITIALIZE COUMTER #2 FOR BRUD R&TE
THCP } OUTPUT COMHAND WORD TO INTERvVAL TIAER
B. 08D ; LOAD '# OF RATES' COUHTER

H,B9600 J LOAD HIGHEST BAUD RATE FRCTOR

R, 37H 5 RESET USART STATUS ERRARS 4L~
CMCTL 5 SET *“DTR* s
AL ; LEAST SIGHIFICANT BORD FIR £TRZ
CTR2 } OUTPUT VORD TO CTR 2

A H 5 MOST SIGHIFICQHT WORD FOR CTRZ

CTR2 : OBTPUT WORD YO CTR2 - ° @
D.1000 ; SETUP % SECOHND TIHEOUT

PELAY i 1 HMS DELAY

D } DECREHENT TIMER

CONST ;3 INPUT USART STATUS

RBR ! CHECK FOR RECEIYER BUFFER REaADY
ERS08 ; HNDT YET - WALT 1 HS AHD CHECK AGAIH
A, E } TESY FOR ZERO-

D ; AFTER DECREMENTING

BRSOD7 } COHNYINUE YO CHECK STATUS FOR 1 SEC
BRSEL | AFTER 1 SEC REINITIALIZE BAUD RATE SEARCH
CHINH ] RERDY SO GET CHARACTER

7FH ) MASK OFF PARITY BIT

C.A } SAYE CHAR.

CHCTL 3 GET USHRT STATUS

30N ; HnSK ERROR BITS

BRS10 3 IF ERROR . GET MEXT CHAR.

A, C 3 CHAR TO mCC,

CHAKR 3 COMPARE FOR CORRECT CHAR.

BRS10 3 IF BAD CHAR. GET MEXT OHE
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0426 £35604 JHP IICR
0429 0E7E BRS10: NVI c,120
0428 CD1803  BRS15: ChLL DELAY
062E 0D DCR c
042F C22BD4 sH2 BRS1S
0432 DSEC IN CHIN
0434 05 DCR B
0435 78 KOV a8
0436 FEOIL CPI 131
0438 Ch4404 32 BRS20
0438 FEGO CPI1 00
03D CAEFO3 32 BRSEL
040 29 DAD H
0441 C3F403 JHP BRSOS
0444 3JE40 BRS201! HY 1 a,RSTUST
0946 DIED ouT CHCTL
0448 3ECE HVI f, CHODE
Di4h DIED ouT CHCTL
094C 3E35 Ky 1 A 35H
044€ D3IED ouT CHCTL
0550 216202 LAl H.BO110
0453 C3FE03 JHP BRSO6
]
]

043¢ 3EFE IICRT  MVI a, 1CH1
0458 D3DA ouT iccp
0454 3EIF KV 1 A, 1CU2
045C D30E ouT 15CP+1
045€ 2E00 BVl A, INASK
0460 D3DB ouT HSKPT
0462 219006 LX1 K, JPTB
0465 11E03F LK I D,JTBL
0463 N61F nv1 B.31D
nssh 7E MTBL: MOV '
0468 12 STAX )
0dec 23 IHX H
0460 13 X D
J46E 0S DCR B
}3&6F C2ehn04 JHZ nTBL
0472 21203F LX1 H, USARER
0475 22DA3F SHLD sSave

C32€00 JHP SONSG

0478

]
’
i
]
J
i
)
i

FUNCTIOH LEARD
INPUTS: HOHRE
QUTPUTS: HONE

OR B0H)

1

— e e e

PAGE 27

GO TO INTERRUPY INITIALIZATION
SETUP 120 NS TIMER

1 NS DELAY

DECREHENT TIMER

JUMP 1F TINER HOT EXPIRED
CLEAR USART IHPUT BUFFER
DECREMENT RRTE COUHTER

HOVE RATE CTR TO 4CC.

1S RATE CTR =1? '
GO TO 110 BAUD SELECT IF LSB =%
1S RATE CTR =02

IF ZERO ., STARTY OVER
HALVE THE BAUD RATE
TRY AGAIH

3 USART RESET VaLUE

RESET USART TO0 ACCEPT REU HODE [H&T.
TUD STOP BITS KODE IHSYRUCTISN
LOAD HEW MODE I[HSTRUETION

RESET USART STATUS ERRURS ANG-

TURN OFF DTR

LOAD 110 BARUD RATE FACTOE

TRY AGAIN

INITIALIZE INTERRUPT CONTRGLLEE
CUTPUT COMMAND WORD &l

QUTPUT COMMAND WORD ®2
IHTERRUPT HASK VALUE

QUTPUT HASK WORD TG COWTROLLER
LOAD STHRT OF PROK JUNP Ta¥LEL
LOAD START OF RAN JUHP TAGLE
LENGTH OF THBLE IH °B"

HOVE PROM JUNP TABLE T3 RRH

5 IHITIALIZE USER STACK POIHTER

GO TO PRINT SIGHOH MESSAGE

ERSEE AR F A AN A A E RS AR E RS SR SN S AN R R AR RS H AR PR RSN DI R A ER T SRR SR RS
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0478

047D
N47F
0482
04383
DEF:A

0487
nige
G489
043H
0488
naec
049 EF
0492
0493
049
0499

063C

DE0D
€006305

C27004
co

FS
OF
QF

OF

DT AT
cop2103

£00005
€02103
c9

v 1.2, 12 JLY 7?7

3 CALLS: PO
; DESTROYS: B,C
3 DESCRIPTIOM!
}
LEAD:
MY I
LEOS:
MYI.
caLLl
DCR
JNZ
RET
H
H R AR EIR LT ERNY
} .
3 FUHCTION: NMO
) THPUTS: R - 8
J DUTPUTS: HOHE
;3 CALLS: ECHO.P
; DESTROYS: .8
} DESCRIPTIODH:
; .
H
H
3
HHOUT
PUSH
RRC
REKC
RRC
RKC
catL
CALL
POP
caLL
CaLL
RET

)

)

IEIEERELEL S A D L

FUHCTIOH HYTI
IHPUTS: HOHE
CUTPUTS: HOHE
CaLLSt ECHOLH

N s M Me e wa

Tl bk 'I' 'I.

PACE 28

JFAF*S
LEAD OUTPUTS 60 HULL CHARACTERS T# FnFif Y4FE T4 9108 A
LEADER.

B:60 ; LORD B WITH A COUNHT OF 60
c,0

PD ; PUHCH HULL CHARACTER

B i DECREMENT COUNT

LEDS )} PO IT AGAIN IF NOT DOXHE

g
[

t AR ER SR LY R **.Qt!i‘!*'ﬁf'.l“.*tlﬁ AUHG A B ADE RSN I AN IR I FRIT X

ur
B8IT IHTEGER

RVAL
JCLE/F'S .
HMOUT: CONYERTS THE & BIT., UHSIGHED INTEGER IH THE

a PEGISTER INTO 2 ASCIT CHARACTERS. THE ASCI§ CHARACTERS
ARE THE OHES REPRESENTING THE 8 BITS. THESE 7uD.
CHARMCTERS ARE SENT TO THE COHSOLE RT THE CURRENT PRINT
POSITION OF THE COMNSOLE. ' EE L

PV } 'SRAVE ARGUMEHT

.} GET UPPER 4 BITS TO LOW 4 ‘BIT POSITIONS
PRVAL  JCGONYERT LOUER 4 BITS TO ASCII

ECHO ySEHD TO TERHIMAL .
PSU i3 GET.BACK ARGUHENT
PRYAL Cy e
ECHO

B T T T L L e R R R R R L]
N

HOUT.CROUT
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) DESTROYS: a,F/F*S,C.0.H,L
) osscalp1ruu= NXTIN PRINTS 3 BYTES OF nexr INSTRUCYIOH ON THE COMSOLE
}
. HRTIN:

049f OE4E LA CatH? } OUTPUT ’'HI='

043¢ ch2103 CHLL ECHO

D49F 0E&Y Ny I (VPRCh i

Daal CD2103 ChLL ECHO !

D444 DEID MV I c,'="’ ! '

04ue CL2103 ChLL ECHO

D449 1602 MV I D.3 } OUTPUT 3 BYTES

04uB 26DBZF LHLD PSAYE ; GET LAST PC

Q4hE 7 HXTBT: HOV a, M

g0suF CLB704 CulL HHOUT )} OUTPUT BYTE

93B2 DEZ0 LU c.’ * } USE SPACE FOR DELIKITER

0484 CD2103 CrLL ECHO

0587 15 DCR D ) DECREMENT COUHT

0598 23 INY H j} IHRCREMENT PC RDDRESZ

0589 C2nCO4 Jhz HATBT J} DO HEXT BYTE

B+BC £01203 CHLL CROUT

n3EBF €9 RET ; RETURN
'
;
;utO!-ls»tswctttt.*ttit‘tt*ttt‘i-s‘t##t.t#titnb*v&ti‘aaatﬁtivvﬁtﬁt
]
}
3 FUHCTIOH PHDR
; IMPUTS: HL - ADDRESS 70 BE PUNCHED
} OUTPUTS: HONE By
;3 CALLS: PBYTE
; DESTROYS: @
; DESCRIPTION! PADR PUNCHES ON THE TELETYPEURITER THE A2JTRESS
3 COHTAINED IH THE H,L REGISTERS.
PADR!

04co 7C MoYv Ao H ) PUHCH FIRST HALF OF ADORESS

04C1 CDC904 CALL PBYTE

04C4 7D MOV AsL } PUNCH SECOMND HALF OF ADDRESS

04CS CDLCO04 caLL PBYTE

04C8 €9 RET jJ RETURN TO CALLIHG KOUTIRE

)
]
1
J
;
l
H

.l‘..#!ll't‘.l't!'l‘t“lt*l‘.t‘ti‘!Ot“*t.!l‘.!-t‘*‘ilﬁi"!l“‘t.

PBYTE
A - CHARACTER TO BE PUNCHED
D ~ CURREHT VALUE- OF CHECKSUH
DUTPUTS: D - UPDATED VR_L'OEF.‘ CHECKSUH

FUHCTIOH
THPUTS:
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-a

1€£-2

i1l P soo- TolED AR Pk CHE L] S .

o= Dnpdbinl wr'ﬂ‘{E 513 w?tF.n (DR

TS S S TR

1515 8080 MACRO ASSEMBLER, V1.0 PAGE 20

30720 HONITOR.,

DETW:]
04Ch
04cCB
NsCC
ndaco
gacE
0aDi
0404
0403
74086
0409
ganc
DEN Y
049BE
g4 DF

04E0
04E2
04ES
04E6
O4E?
0sER
D4ED

05F0 -

04F2
JaFS
N Fe
0sF7?
UdFA

ODEJA
cbooos
AF

57
CDC904
210000
cDCOo04
JED!

CUCo04

13
92
cbC9o04
Cb7e04

¥ 1.2, 12°4LY 77

1 CALLS: PRVY&L.PO

) DESTROYS! w,F/F'S

7 DESCRIPTIOH: PBYTE COMVERTS THE HEXADECIMAL ¥xiUX iw Tdi FROIGTE
1 INTO THO ASCII CHARACTERS AND 7Y £8 THESE CHRRACTERS
3

P

e

OH PHPER TAPE. THE CHECKSUN CONTRINED IH .D IS UPDATED.

BYTE:
PUSH PSV ; SAVE ALF/F'S
RRC ) PDSITIOH UPPER 4 BITS IHTO LOWER 4 BiVE
RRC
RRC
RRC
ChLL PRVAL 1 CCNYERY UPPER 4 BITS JUSY ROVYRTED T2 ASCIl
caLL. PO . 3 PUNCH CHARACTER
POP PS¥W } RESTORE AR.F/F'S
PUSH PSH i SHYE A AGALH
caLL PRVAL ) CONYERT LOVER 4 BITS TO ASCII CHARACYRR
_ckLL . PO, 3 PUNCH CHARACTER e
POP PSW } RESTORE A
auD ) ; ADD VALUE TO CHECKSUH
novy D.A ; UPDATE D REGISTER UITH HEN CHECKSUN
RET ; RETURN TO CALLING ROUTINE

tt-nt‘talttsot-oq&ttmt’tttttttqt#tintat*i:ttti%tn&sﬂszﬁttiﬁﬂ&@w&aat

1

}

;

]

: FUHCTIOHW PEOF y s 2 Won¥ ey §
; IRPUTS: HOHE ;

; OUTPUTS: HONE i fug e

i CRLLS: PO, FB?YE;P&DR.LEQD A4
; DESTROYS: A.C.D,H.L,F/F'S

} DESCRIPTON: PEDF PUNCHES THE END OF FILE RECORD CONHSISTIHG OF A RECORD
3 HARK, A& LOAD ADDRESS OF 0, THE RECORD TYPE. AND THE

I

1

P

RECORD CHECKSUH.

EOF1
LR C,'t ’
ChLL PO : PUNCH RECORD HARK
AR & A ) ZERO CHECKSUH
KOV - DsA . 5 SAVE: IN:- P REGISTER i« ro o
caLL PBYTE ) PUNCH RECORD LENGTH
LRI H, 0 ) LOAD HL WITH ZERC ADDRESS
caLL PADR 3 PUNCH 17
HYI . Al y LOAD # WITH RECORD TYPE
C&LL .. PBYTE  ; PUNCH IT = .
%A A ; ZERO A
sue D } CONPUTE CHECKSUM
chLL PBYTE 4 PUHCH IT
CHLL LEAD } PUNCH TRAILER



DOES NOT OHECK ITHE VALIDITY OF ITS INPUT ARGUMNENT.
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30.'20 HONITOR, ¥ 1.2, 12 JLY 77 . AN - L
3 : = g s
04FC C9 RET ‘
. - H
2 : . i _ 5
]ttnto-it‘lttasu:t-f_tu-tt*tt"lltia-itt-tiltt#t.ttati'txitt‘#_ltt*ott:-!t_.t. 3
3 .
& ) i
} FUNCTIOH PEOL .
o 3 INPUTS:® HONE
4 ; OUTPUTS: .HOHE
; 3 CALLS: PO
;3 DESTROYS: C _ o
o] } DESCKIPYI1OH: PEOL PUNCHES A CARRIAGE RETURH AND: LIHE FEED.OKTO
i PAPER TAPE. s Lo -
}
} g PEOL:
D4FE O0EOD MV C.CR c ¥ i Py
6590 COD9GS CALL PO ; PUHCH CARRIAGE RETURH CHARACTER
) 6503 OEDA MV I C.LF ' - : i
2535 CD090S caLL PO ; PUNCH LINE FEED CHARACTER
0508 €9 RET
) )
a ;-t'tt3-#1:*.ifttlt*tt‘#tlttSt!itlttttttttttmﬂltattan*#tqctt&#&ﬁ#t
3 4 ;
] 3
3 FUHCTIOH PO
X ;i IRPUTS: € - CHARACTER TO BE PUMHCHED
} OUTPUTS: HOHNE
3 CALLS: CO
9 ; DESTROYS: HOTHIMG
; DESCRIPTIOH: PO PUHCHES THE CHARACTER SUPPLIED IMN THE C REGISTER TO
) 3 THE USER TELETYPEWRITER.
PO:
0509 CLO7O3 CALL co ; CALL CONSOLE OUT TO PE3""R% CHARACYER OUTPUT
3 050C €9 RET
J
J
é }ttttitt#lltlttlatttttt‘l"tltlttuittitnt‘t‘ttts‘tttu‘tt‘.ttl.-tttlitt‘
i
3 ; FUHCTION: PRVAL
3 INPUTS!I A - INTEGER, RANGE 0 TO F
!} DUTPUTS! A - ASCIT CHARACTER
2 } CALLS: HOTHING
5 DESTROYS: MOTHIHWG :
) DESCRIPTIOH!: PRYAL COHYERTS A HUMBER IH THE RANGE 0 TOD F HEX YO
o ) THE CORRESPONDIMG.-#SCII CHARACTER, 0-9,A-F. PRVAL
J
J
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0590
NS0OF
ns1t

512

514
05143
0516

0517

0514
0518
N51C
0510
0520
0523

0524
0527
0529
0s2c
05z0
0S5 2E
43730

0531 .

ns3z
0535
' 0536
nB33I7
0% 3R
6538
53¢

216006
4E
79
B?
€22405

cp1203
co

cb2103
QE2D
cb2103
23

Cu3F0s
16
1A
cp8704

¥

1.2,

PRYAL:

12 JLY

AKHI
n1
DAA
acI
DAR
BOV
RET

PAEE NOL GIERGK LS ANTIRULIL NLOF13 Tenag epegerus
1.0 PAGE 32
Te
HCHAR 3 MASK OUT UPPER 4 BITE ~ %aKT § [EN CHAR
90H i SET UP A SO THAT A-F 0&ULE & CRRRY
;} ADJUST COHTENTS OF & EEGIESTRER
40H ;3 ADD IM CARRY AHD ADJUST UPPER 4 BiTS
; ADJUST CONTEHTS OF A REGISTER AGAIN
C.n ; MOYE ASCT1 CHARACTER TO C
3 ALL DOHE

L i

]*‘"‘lttt‘it.tttl.'."t.itiitt‘i*"tt*\lGt.*i‘thﬁsﬂ:-‘-?*'kﬁt**t-!ﬂ!‘;ﬁ'jtﬁill

FUHNC
IHPU
ouTP

CALLS:

DEST

EGDS:

REGOS:

REC10:

REG151

TIOH: .

TS: HO
UTS‘ H

ROYS:

4
i
H
H
}
i
i
5 DESCRIPTIOH:
J
}
)
)
]
R

LK T
KOV
MOV
ORH
dHZ

.anL
RET

“eaLL,

.HU!
caLy
INX

My 1
IHY
LUAK
chaLL
HOV

. DRA

veX
LUAR
cALL

oY

REGDS
HE
ONE

H.RTuB LOAD HL HITH aooiess OF STnPT DF TABLE
c.H" ) GET PRINT SYHBOL BF RECISWtP
A, C
R ; TEST FOR 0 - END OF TABLE
REGIO "3 IF MOT END. BRAMHCH
CROUT ' 7' ELSEY"CARRIAGE RETURNH/LIME.FEED-X0. EHD
] /DISPLAY '

" ECHO ; ECHO CHARACTER

. C‘lu!

" ecHo } OUTPUT EGUALS SIGM, I1.E. A=
H : POINT TO STARY OF SAYE LOCATION ADDRESS

EoN J GET LSP OF SHVE LOCATIOH ADDRESS TO E
D.RETS SHR' B '* 1  PUT HSP OF SAVE LOC -ADDRESS .INTO O
H ) POIHT TO LEHGTH FLAG
D } GET CONTEHTS OF SAVE ADDRESS
KHouT ; DISPLAY OH CONSOLE
AN } GET LENGTH FLAG

.. A } SET SIGH F/F

REGIS i IF O, REGISTER IS 8 BITS
D { ELSE, 16 'BIT REGISTER S0 WORE TO DISPLAY
) ; GET LOWER § BITS
HHOUT : DISPLAY THEH

L3 % MmO i

ECHO, HHOUT, ERROR,'CROUT -

A,8,C,D.E,H,L.F/F’S
REGDS DISPLAYS THE CONTENTS OF THE REGISTER SavE
LOCATIOHNS,

"DISPLAY IS DRIVEN FROM A TABLE, RTAB., NHICH COHTAINS
THE REGISTER’S PRINT SYMBOL. SAYE LOCATION ADDRESS,
AHND LEHGTH (8 OR 16 BITS).

IH FORMATTED FORH, ON THE C2HSOLE. THE

N s { [edr ¢ '
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05 3F
0541
NG44
0545

0548
0548
ps4c
0540
0550
0551
N334
05535
0558
3559
NS5A
0550
0S5E
N55F
3560

i

0E20

€b2103
23 .
C31ROS

22D63F
El
E3
22D83F
F3
210400
39
220R3F

v

I S e

]
}
)
}
}
;.
S
H
)
3
3
3
R

i A R L a e v B Lgoarh .

B TR e T |

1.2, 12 JLY 77

L

KV 1 C.t ! LI

chLL, ECHO | ; DUTPUT BLANK CHARACTER
INX H ) POINT TO START OF NEXT TABLE ENTRY
JHP REGOS ; DO HEXT REGISTER

By # L . s
e L R L L T e e e L R R LR R S R L
v ' LA 4 .
y AT T e et 1 b
FUNCTIOH REGSY
THPUTS: HWOHE
OUTPUTS® MOHE
CAHLLS!Y NOHE
DESTROYS: H,SP
DESCRIPTION: REGSY SAYES THE USER REGISTERS OH FHTEREUET:

EGSY: .
SHLD LSRYE - ; SAYE HL REGISTERS e
PP - H ! GET CALLING RDDRESE
XTHL" ; EXCHAHGE CRLLER ADODR. ®IVE IHY, FC
SHLD PSAYVE ; ASSUME THIS 1S YRE LASY PEIG COUNTER
PUSH PSV i SAYE ALF/F'S
L%l H. 4 ;i SET HL TO 4 TO $AVE S7eC PUINTER CORRECTLY
LRD SF ; "GET STACK POINTER YALUE - . v
SHLD SSAYE ; SHYE USERS STACK PCOINTER
POP PSY 5 RESTORE A.F/F'S
POP H i CALLERS RETURH POIHT
Ll SP.ASAYE+1 ‘' '} HEW VYALUE FOR STACK POINTER
PUSH PSY ) SHVYE' THE REST OF THE REGISVERS
PUSH B ' ag by s, s
PUSH 1]
PCHL i RETURH

u--tt*.i--s-at-ttut-t-t*tt:sltttswtttta-suansaatru:watsawtntﬂﬂ*tt

FUHCTIOH: RGADR

INPUTS: C - CHARACTER DENOTIHG REGISTER

QUTPUTS!: BC ~ RODRESS OF EHTRY IH RTARB CORRESPONDING TO REGISTER

CALLS: ERROR

DESTROYS: A,B,C,D.E,H,L,F/F'S

DESCRIPTIOH: RGADR TAKES A SIHGLE CHARACTER AS INPUT. THIS CHARACTER
DEHOTES A RECISTER. PRGHDR SERRCKES THE TABLE RTAB
FOR A MATCH OH THE IHPUT ARGUMEHT. IF OHE OCCURS,
RGHDR RETURHS THE ADDRESS OF THE #DDRESS OF THE
SAYE LOCATIOH CORRESPONDING TO THE REGISTER. THIS
ADDRESS POINTS IHTO RTHB. EF HO HATCH OCCURS, THEN
THE REGISTER IDEHTIFIER IS ILLEGAL AND COHTROL IS

PARSSED TO TH‘RRDR ROUTIHE. .

u .
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;
RGADR:
0561 216006 : L¥I - H.RTAB : HL GETS ADDRESS OF Yuiil STARY
1554 110300 . LYl D.RTABS § DE GET SI1ZE OF A TASLE SHIRY
RGAOS: . - R
0567 TE HOY AN J GET REGISTER IDENTIFIER
usee B? OR& A ; CHECK FOR TABLE EHD CIDENTIFIER IS O
0569 CH3A03 4z ERROR ; IF AT EHD OF TABLE. ARGUMERT IS ILLEGAL
9546C B9 CHP. ¢ ; ELSE., COMPARE TABLE EHTRY AH& -ARGUHENT.,
0560 CHAT40S 42 RGALN 3 IF EQUAL., VE'YE FOUHD WKHAT WE'RE LOGKING FOR
0570 19 DAD D ; ELSE., THCREWENT TABLE POINTER TG HEXT ENIRY
0571 C£36705 JHP RGADS 1 TRY AGAILH
: RGA1D:
0574. 23 INX H i IF A BATCH. IMCREHENT TRBLE PORIHTER TO
NS75 44 HOV: B, H 5 7SAYE LGCATIOH' ADDRESS+ o vy
357€ 4D HOV C,LY "V TRETURM THIS VALUE Bow b
05?7 €9 RET ' L R T
. - } ' L LI ek S T R,
5 & . U o 00T,
j.-‘!tr'Illtl;#zttr"a'l‘ll'*!il‘itlm'#ﬂ‘!‘ll!’i‘*ag_ﬁtt!'ﬁ!ﬂt‘-0'.'-:1!“!"!*-Iilﬁt
) ' . i i T : ! T SRR L1 S
I .'-. # - . . . .
3 FUHCTIOK RI g ST e I T
; LHPUTS: MOHE it i NS (O
_ ; DUTFUTS: A - 2ERO, CARRY: -'1 IFt END OF FILE
i i “Tf - CHARACTER, CWRRY: -+ @ IF YRLID CHARACTER
J CALLS: DELAY
; DESTROVS: R.F/F'S
; DESCKIPTION: RIVREADS A CHARACTER €ROH. THEX TTY TAPE READER.
e t
ns578 €5 S _PUSH = B ; SAYE BC
RIOSI. e
U579 DBED o YH © “CHETL  ; READ IH USHRT STATUS
9578 EGO4 anl T4BE ; CHECK FOR TRAHSHITTER BUFFER ENPTY
2570 €705 4z RIOS ; TRY AGAIH IF HOT EMPTY
3530 3E27 CEYT T RVITYADY Tt CADVANCE CTHE TARPE -+ vt ieaci ihacnacay
6582 DIED ouT CHCTL  ; OUTPUT THE ADVANCE COHMAND
0384 0628 By B, 40 ) INITIALIZE TIHER FOR 40 HS
5 o RID?: ... Gl PRk R el L o
536 .C01803 cALL  'bELAY s DELAY FFOR 1 HILLISECOND=F . @ e
0539 .05 : BCR 8 ) "DECRENENT TIRER- 2"
058A C28605 JHz RIO? ) JUMP IF TIMER HOT EXPIRED
0580 3E25 HV i A,TTYSTP 5 STOP THE REHDER ADVAKNCE
. 038F D3ED . QUT . CHCTL OUTPUT STOP COHHAND
0591 06FA o s ne HYI.T7 8,280 3 INITIALIZE TIMER FOR 250 HS.
RITGT WM
2593 DBED {H COMST  ; IHPUT READER STATUS
0595 E€02 ANl RBR 3 CHECK FOR RECEIVER BUFFER READY
7597 €C20505 Jhz RILS ) YES - DATA IS READY

4 '

P N T li!lﬂ:{‘,h‘ PO .
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253 CD1€03 s .CALL . DELAY. ... DELAY 1 HS i R 2
4590 OS DCR 8 ; DECREMEHNT TIHER
3 059E C€29205 2 RI1D } JUHP IF TIHER HOT EXPIRED
1541 w&F AR A 5 ZERO .A . . s u ez
asazx 37 STLC .3 SET .CARRY .INDICATING TIREQUT ERROR
) 35a3 cl POP B ) RESTORE BC
0Sud4 C9 RET ; RETURH TO CHLLIHG ROUTIHE
RI1S: S G 8 . g o 0 ;
i NS4S DBEC In CHIN . . [INPUT DATA CHARRCTER ' . .
5kT B7 -0kA A, .3, .CLE#F CAHRRY ' i
G5a8 C! 3 POP . . 8 } RESTORE BC
2 0549 ©9 -y RET 3 RETURN TO CALLING ROUTIHE
H
H .
;}3 ,'.tllltl!s--itt_lﬁlt-llli!ittt.#‘ttlt.tittt-tttﬂ*i*tﬁltﬁ*’l#:ldlf!‘ﬂﬁ##ﬂ
H
)}
] 3 FUHCTIOH RICH .
3 IKPUTS: HOHE
; DUTPUTS: f - ZERC, CARRY - 1 IF EHD OF FILE _
o i A - CHARARCTER, CARRY - 0 IF VALID CHARACTYER
} CALLS: RI . .
; DESTROYS: w.F/F!S )
3 ; DESCRIPTION: RICH TESTS FOR A TIHEOUT ERROR COQHOLTIOH,
o i X : :
_ & . . RICH: . . 5.5 oW 5
PYR- 0SAR CD7E0S coLL . RI ; READ A CHARACTER FROM TAPE
05ab DAIAIZ JdC LEPROR, ; JUNP IF READER TIMEOUT ERROR
0580 ELTF HH T .PRTYO } REMOVE PARITY BIT
9 0562 €9 RET _+. i RETURH TO.CALLING ROUTINE
i » H Gk
. i :
"Eﬁ j‘.’!tttt-tltl!n-stttttIi-tlu!lttu:ﬁ!nt:iull-htv!tvtt**ﬂt#ﬂ*ﬁldﬂl**tﬁv
1
) i
] ; FURCTIOH: RSTTF
5 INPUTS: HOHE
. ; DUTPUTS: HOME S e s o
) 3 CALLS: HOTHING o o
; BESTROYS: 4,8.C.D.E,H,L.F/F’S
; DESCRIPTIOH! RSTTF RESTORES ALL CPU REGISTER, FLIP/FLOPS, STHCK
O ; POINTER AHD PRGGRAM COUNTER FROM THEIR RESPECTIVE
3 SRYE LOCATIONS IN MEHORY. THE ROUTINE THEH TRAHSFERS
i COHTROL TO THE LOCATIOH SPECIFIED BY THE PROGRAH
& 3 COUMTER (I.E. THE RESTORED VALUE). THE ROUTIHE
i EXITS WITH THE IHTERRUPTS EHABLED.
'
e RSTTF:
0583 F3 DI )} DISABLE INTERRUPYS UHILE RESTORING THIRGS
0564 FS PUSH pPs¥ ; SAYE A REGISTER

III.'IIIIIII-.._;
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2595 3E30 Hvl AsCOHD 5 RESET SINGLE STEP TIHER
0S87 D3DF ouT THCce
G589 F1 POP PSUY ) RESTORE. A, REGISTER
05BR 31DO3F L¥1 SP,HSTAK ; SET MDMITOR #Tacx PIIRYED V4 ST4RT
i /0F STACK 3
0580 D1 POP D ; START ALSO END OF REGISTER SAVE AREAN
USBE Ci POP B
05BF 26DA3F LHLD SSAYE } RESTORE USER STACKX POIMTER
ouC2 FO SFHL
0503 2HD43F LHLD FSAVE J} GET ALF/ZF'S
us5ch ES PUSRK H ; SAVE THEH
0587 av alia A ; CHECK FUR SINGLE STEP
0SC8 CaD20S Jz RSTDH { HO, DOME
G=0B 3E20 Nyl A,LSYCO ;. YES, LOAD TIMER. ..
DSCO LILC out CTRO .
05CF 3E£00 Ry 1 A, HSYCO
8501 D2BC ouT CTROD . S
a4D3 Fi RSTDR: FPOP PSU 3} RESTORE A.F/F‘S§
UuG4 2ADE3F LHLD PSAVE
8BS0 ES FUSH. . H 5 PUT USER RETURN RDDRESS O USTIF STACK
S08 ZADG3IF LHLD LSRVE ; RESTORE HL REGISTEPRS L
cL08 FB Ei ' ; ENARBLE IHTERRUPTS HOU
vsLC €9 RET . J JUMP TO RESTORED PC LOGCATIOM
}¥UI.$0‘-’U'$O.H!!.*“"‘lill‘*81#70l-‘lt‘*tt!t'iHll')!lﬂtivflvt'b*-a\-ﬂ#\\l‘u@'&‘i&ldf.‘*
'
; FUNCTION: SRET
5 IHPUTSt NOHE
; DUTPUTS: CHRRY = f
3 CALLS! HOTHING
:» DESTROYS: CHERY :
;. DESCKIFYIUN: SKET IS JUNPED TO BY ROUTIHES WISHING TO RETURM SUCCESS.
3 SRET SETS THE.CARRY TRUE AHD THEH RETURNS TO THE
3 CALLER OF THE KOUTIHE IHYOKING SRET.
. SRET: iai , .
nEo0 37 §T1C ; SET. CARRY, TRUE ., .. .. |
BSUE C9

Al : a!l.le ¥ EESLELLE

KET g 5 RETURN APPROPRIATELY
i _ X . o ,
H 1 i E Ty 2
}“"-!‘-t"!‘!“"‘!t‘i‘".'-"ﬂ’._,#l'_'-_-.‘"!tt.t"“‘.‘#..!*tli"*!l..
]

FUHCTIOH: STHFO

IHPUTS: DE ;- 16 BIT ADDRESS OF .BYTE YO BE STORED INTO
OUTPUTS: HOMHE

CRLLS: HOTHIHC

CESTPOYS: A.B,C.H.L.F/F'S

O S
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9SLF 3HDC3F
0SE2 B7
0SE3 CO
N5£4 1
05F6 CLEROS
ASES CY

8¢=0

DSEA 05
D45ER E1
GSEC 79
JSLD EGLOF
GSEF &F
U5F0 InCCIF
ISF3 B?
JEF 4
0sF? 7C
USF3 E&FO
J%FR B1
OLFEB 77
O9SFC C9

A5FD TE
A5FE EwOF

L0047
Du01 79
Qw02 OF

C2FL03

v 1.2,

Lbw

ORW

RHZ.

LRS!

CaLlL

RET -
i

vi.0
127 JLy’ 77

3 DESCRIPTION:
o S TONT. 1S SET TO.LOWER.-

COTHERWISE,

PAGE 37
STHFD CHECKS) THE. HALF BYTE FLAG IN TEHP T0 SEE IF
IF S0, STHFO STQRES A 0 TO

Pab0UT THE LOWER HALF UF THE ADDRESSED BYTE
THE ROUTIHE TRKES HO ACTIOH.

TEMP . - GET HALF BYTE FLAG
A 3 SET F/F'S o

; IF SET TO UPPER, DON’T DO AMYTHING
C,0°. ; ELSE. UANT TO STORE THE VaLUE 0
STHLE 3 oDO:IT . . il . . . 0 TEF

;:-1~stts-nt-1=xingtrtti-tva:ata-wutttz-ta‘tvaom¢¢¢vtiuvtveaaonnat

FUHCTIOH:

SuHLF

GIT VALUE TO BE STORED TN HALF BYTE

IRPUTS - € -

“DE - 16 BIT ADDRESS OF BYTE T0 BE STORED IHTO
OUTPUTS: HOKNE
CALLS: HOTHIHG

PESURLPTIUN:

}
i
i'
1
i
i
J
3 DESTROYS:
'
3
J
,I
}
i
S

THLF:
PDP

AN
MOV
LOR
OER
JH2Z
nov
ARl
DFA
nov
RET
STHOS !
MO Y
R
Moy
Hov
REC

PUSH

AB,CLHLLF/FS

STHLF TAKES THE 4 BLT vaLUE 'IN C AHD STORES 17 1W
HALF OF THE BYTE ADDRESSED BY REGISTERS DE. THE .
HALF EYTE USED C(EITHER UPPER OR LOVER) IS DEMOTED
BY THE VALUE OF THE FLRG IH TEKP. STHLF RSSUMES
THAT,.THIS FLAG HAS BEEH PREVIOUSLY SET
(NOMINALLY 6Y 1CHD),

]

H ) MOVYE ADDRESS OF BYTE IHTO &AL
4. C : GET VALUE

OFH ; FORCE TO 4 B1T LEKGTH SR R .-
C.R ;i PUT VALUE BACK

TENP ; CET HALF EYTE FLAG

A ; CHECK FOR LUMER HALF

STHOS J BEAHCH IF HOT

R, M ; ELSE, GET BYTE

OFOH ) CLEAR LOWER 4 BITS

c : OR IN VALUE

n. A ; PUT BYTE BaCK

AN 1 IF UPFER HALF, GET BYTE

OFH } CLEAR UFPER 4 EITS

B, A ; SAYE BYTE 1IN B

4, C J GET VALUE
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3:./20 HOHITOR.

NE03 OF
Unis OF
2u05 OF
Nufe EO
ey 77
oL Gd £9

6509 79
2e0d FE3O
e DU Fa4503
wr OF FE39:
July FalLOS
Nold CADLOS
Gel? FE&IL
Juely FA4%03
JulC FEST
0L1E F2a503
2621 LE3LLGS

Ne24 79

Y

]
i
;
)
H
i
i
H
)
i
H
’
i
v

& e v

e e ma s maoks e e e Wa s e e

1.2, 12 LY 7?7

RRC

RRC .

RRC : ; ALIGH TO UPPER 4 BITS -
ORW 9 ; OP IH ORIGUMAL LOVER 4 BITS
nov M. R i PUT NEU CONFIGURATIOH B&CH
RET '

A .
..slc\ttttt.-a:aaxottt‘;an.at*mtt'?tttti‘lvtt*t:ti!taatteatstutt

FUNCTION! YALDG
JRPUTS: C - ASCII CHARACTER
QUTPUTS: CARRY - 1 IF, CHARACTER FEPRESENTS VALID HEX DIGET
= D OTHERWISE

CALLS! HOTHING
DESTROYS: ALF/R'S : . T
CESURIPTION: VALDG RETURNS SUCCESS IF ITS IHPUT ARGUNENT -1S

i Al ASCII CHARACTER REPRESENTING & VALID HEX o'rxr

<0-9,A-F), AHD FAILURE OVTHERUISE.

'
oot

HLDG !
Moy A C i ; L
cPl ‘0’ 3 TEST CHARACTER AGAINST "0
JH FRET ; IF ASC1Y COLE LESS, CANHHOT BE VALID DIGIT
CPI 1ge ; ELSE., SEE IFf IN RANGE ‘0’-*9°
JH SRET ; CODE BETUEEN ‘0° aHD -9’
42 - .SPET : CODE EQURL '9’
cpl e ; HOT R DIGIT - TRY FOR A LETTER - i
4N FRET ; HO - CODE EBETUEEH *9° AND ‘R’

- CP1I "G

JF FRET ; N0 - CODE GREARTER THaH 'F’
JHP SRET 3 OFAY - CODE.IS ‘R’ TO 'F’. IHCLUSIVE

tqstooit%aasaoatuatsaao-taJtnqqiuntt-t5qt&ss-ttttttsnxa-aattntﬁvatkttt

FUHCTION:! VﬂLDL _ L

INPUTS: € CHkRﬂCTER ;i :
OUTPUTS! cnagv - 1 1F luPUT nacunsnr daLlo DELIHTER Tl
' . - a OTHERUISE )

CALLS: HOTHIHG

DESTROYS: w.F/F'S

bE‘LR!PTlDHI VHLDL RETURHS SUCCESS IF ITS INPUT ARGUMENT IS A VALID

’ . - -DELIMITER CHGPACTER (SPHCE, COMMA, CARRIAGE RETURN) AND

FAILURE OTHERUISE.

ALDL:
HOV A C
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FE2C
CapLos
FEDD
CADDOS
FE20
CRUDDS
£33503

0e 25
Ne27
Un 2R
0n 20
Un2F
& Qe ll
D034

Ju 37
0638
e 3F
0¢ 43
057
IO
DI o
2 d319

WA TERED]
2F321029
AU4F4EA?
544F5220
20205620
J1ZE3200
b3

*y

i
0v=2

0000
1601
DYoL
SE01
FEno
8260
93040
w00
2001
TFOL

0650
Dus2
DE54

b e 56

N S8

045K

Q6350
i SE
A

Us 62

Need 57
Ne6d 52
o6 44
eu? 47
DLy 49
Newny 40
Newn 852
Juub 58
Nes£l 4E

B

A T Rt 2

v

. 'chI. e -

4z
CF1
Ja
cFl
42
JHP

e

L e %= e e we o e

GHOH:
111]

LSGHOH
]
CubR:

‘EQu

$-SGHOH

| R L .i'!.
H i Pl garts, 0 Jdaan ot e Y
! CPHGE 392 i e
Rt el e ECKY FOR COMHA - v v vn e el
SRET
CR ; CHECK FOR CARRIAGE RETURMH
SRET
L ; CHECK .FOR-SPAGE .
SRET
FRET ~¢* ) “ERKROR “IF HOHE OF THE ABOYE

Pt T s Tl e e E R R RN R T R L A A R R R R A L A R

“HOHITOR TABLES

l‘l.‘lt#"“"li."“t.#.‘l!t#tl‘l:ltt!i1!4*'*.66'#9#1.0!‘*“*“"

;i SIGHOH HESSAGE

CR,LF,’80/720 HOHITOR v 1.2, CR:LF

LENGTH OF SIGHON HESSAGE

; TABLE OF ADCRESSES OF COMHAND ROUTIHNES
] 3 DUNHY
HCHD ' - L
ACHD
SCHD
HCHD
ICHD
GCHD ’ ’ ; T et
pCHp = 2 . g

. RCHD

WCHD

5 TABLE OF VALID COHMMAND CHARAWCTERS
Iu!

:IR;“

e
o i
S o
n'
1g
i'xf
!"J




e

1D

¢l

J.

2009

gl -

PR o
Nunf
oen3

D70

0L

072,

9073
Jeld
deTs
0T
0L77?
e 3
2579
05 TA
e 7B
DL IC
[ D

J¢PE
QGIF
Je 30
DIVESH
Neaz
253
nLas
Juas
du8a
=37
Dedd
3239
1 3R
V.08
DR N
0sEh
0L 2E

JeBF

515 8080 MACRO ASSENBLER, V1.0
29 NGHITOR.

s i
L]
PAaGE 40
v 1.2, t2 LY 77

HCEDS  ERU §-CTAB : MHUMBER OF VALID COHHAHDS

!’ ’

RTRB: ; TABLE OF REGISTER IHFORRATIOH
bE ‘R’ 5 REGISTER IUVENTIFIER
DE ASAYE AND OFFH ; ACDRESS OF REGISTER SAVE LGCATION
bE ] ; LEHGTH FL4G - 0=8 BITS, 1=16 BITS

RTwBS  EQU €-RTHB ) SIZE OF AN ENTRY IH THIS TABLE
be ., ‘B’
Le BSAYFE AHD OFFH
LE ]
De e
LE CSHYE AND OFFH
be ) ——
0e i > :
[11:] DPSAYE AND OFFH
pe @i 2 v o*
ae L 4
13 ESAVE AND OFFH
be 0
De i
DeE FSAYE AND OFFH
b 0
(1} ‘H T i =
Le HSAVE AND OFFH
DB (]
LE b

? 0B "LSAYE AMD OFFH- - - stoicn o . e

DE 0
be ‘H’
DE HEAVE AHND OFFH-
Le 1
be IP!
DE '~ PSAVE+1" AND. OFFH - - - Wi we A
GE 1
111 ‘s’
LE SSAYE+1 AHD OFFH:
e 1
ve’ 0 ) FEHD- OF TABLE MARKERS
08, [

[y

)

o i R s t R 1 |

i-tal.tt"‘lttlttttttﬁttttlittti'ttt!\t*htltt.ttt!&i#tllit#ili‘tt'

R

INTERRUFT COHTROLLER

- e %e e e N

‘THE FOLLOWINHG JUMP TWBLE [§ TG'BE USED WITH THE

. THE COWTROLLER HAS BEEH INITIALIZED

TO CaLL THIS TADLE VHEH
THIS TABLE 1§ HMOYED TO RaH DURING MONITOR IMITIALIZATION.

AN INTERRUPT 18 ACKHOULEDGED.
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; THE JUNP SHOULD BE TO AM INTERRUPY SERVICE ROUTIHE.
] . . H i &
0690 C34902 JFTB: . JHP  IHTIN ; JUMP TO SERVICE ROUTINE FOR LEVEL 0
0593 00 : " HOP ; FILLER :
0c34 ©34902 © o JHP INTIH .} --- FOR LEVEL 1
UL 9?00 " HOP ; FILLER
Dv38 C37FO2 JHP STEPIN ; =--- FOR LEVEL 2
y gy 00 ' - . WOP - " 3 FILLER -,
e 9L €34902 ) Jnp IHTIR 3 ~=-- FOR LEVEL 2
DL 00 NOP " i FILLER
3 BEal £34902 JHP - " INTIH 1 --- FOR LEVEL 4
0543 00 - NOP - 5 FILLER .
VLAY €34902 “JHP - INTIM 3 =-- FOR LEVEL-S
) JeRT 00 © HoP } FILLER '
vcdg C34902 . © JHP INTIN 3 --- FOR LEVEL 6
- 0:&b 0D Ty HOP ;) FILLER g
3 et €34902 JHp IHTIN ) =--- FOR LEVEL 7
o 2 H * . 5
& 3
'_) 3 }l.'t_t}‘.tt'O"lt-'lttlit_tit‘t‘-tt_-tt‘ll.tlttt0"-’!I‘tttb'&ﬂ&#ﬂ"t‘..d&#!&t*
) 3F00 ORG REGS ) ORG TO REGISTER SAVE - STACK GUES [H HERE
. 3FDO © - HSTAK EQu s i START OF HMOMITOR STACK
3 3FDO 00 " ESRYE: LD 0 : E REGISTER SAVE:  LOCATIOH
3rpt 00 DSAYE: DB O ;D REGISTER SAVE LOCATION
3ire2 00 CSHYED DB 0 J C REGISTER: SAYE LOCRTION
2 3IF03 00 BSKYE! DB 0 ;' B REGISTER SAVE-LOCATIOH
Ir04 00 - FSAVE: DB 0 3 FLAGS SAVE LOCATION
D05 00 ASKYE: DB 0 5 A REGISTER SAVE LOCATIOH
J 3fbu 00 LShYE: DB 0 ; L REGISTER SAYE LOCATIOH
3F0? 00 HSAVE: DB ] ; H REGISTER SAYE LOCATION
: . 3FD8 0000 PSHYEL DU 0 ; PGH COMHTER SHVE LOCAHTION
J 3IrDA 6000 SSHYE: DU 0 : USER STHCK POINTER SAVE LOCKTION
Irpe 00’ TEHWP: ° DB 0 3 TEMPGRARY MOWITOR CELL
i ;
i ; ’
04300 . EHp
3
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- AL

ACRD

B3i00
BR3GE
Hre15
BIAVE

Cade

CHCTL

o0

CROUT

e

bCHio

D3avE

EdfC
EXLY
FRET
L Rh

GETHA
Gl 0
520

HEHNR: -

lccre

LOHZS,

[iCR

[d¥eT

N ¢

LsvCa

A:al
A7aL

HUaIUT
JHEMS

PINL

P3aVvE

RN

REGLS

RaA20

RiQ?

RETIH
RTAES

SURD

33RYC
STHLF

Tdchk
| R
¥aLp
Jdin.

H
G

[
El

024F
auo?
U3Fe
a42p
IFD3
D650
QOED
Q307
n312
aane
Duv4
3IFbL

0u20

033F
3345
2093
03832
n39Ff

0zct.

000F
JODR
QUF2
0s5¢
O0FF
0478
2920
30N33

O<6h -

487
DACE
O4FE
3Fbe
G120
ns5t17
0574
0584
N503
o032
nise

JFpA .

0SEA
00DF
0025
0p09
0:ha1
(/3

DETT

ADROU
BPCHR
BRSO?
BRS20
BYTE
CHHRR
CHIH
COHST
CShVE
CTFk2
pCHD
ECHOS
ERFOR
FaLSE
FSRYE
GETCH
GH¥0S5
GHN1S
Gu
HILODS
ICHOS
ICHD
IHAHSE
JPTB
LF
HCHOS
HSKPT
HCHD
HXTBT
PHDR
Pd
RER
REGOS
REGS
RGHDR
RI1O
RSTTF
"SCHOS
SGHOM
STEPI
STPOK
TEDY
TXBE
VaLdL
LCH20
XCH10
scna2e

02BE
0018
0401
0444
o209
co05S
Q0EC
J0ED
3FD2
GULE
00&7
0324
0334
F785
IFD4
034¢

*0355%

[ecg:10

0008

0307
00BL
QUB2
hIvE ]
3690

0004 -

0100
00DE
011¢€

Q4AE 77
04C0 -

0509
goo2

0514

3FDO
0561
0593
a5e3

0160
0637
027F -
02A6
0001

0004
0e24
0189
U1FS
0z3¢

HSAVE
EREAX
EESOB
BRSEL
COHD
cI
cHOUT
CPYRT
CTAaB
tATA
LEL1
ECH10
ESAVE
FINTH
GCHOS
GETCH
GHX10
GHI{20
GTCOS

RILO

{CH10
icvi
INTIN
JTHL
LSHYE
HCHD
HUSThK
HEHDS
HETIN
PCYTE
PRIYOD
RCHGS
REG1O
REGSY
RI".
RIS
RSTUS
scHia
SONSG
STHOS
TENP
TRUE
UPPER
UCHOS
ucnzs
XCHLS

ZCHIO0

3FDS
02Cée
0414
03EF
0030
02F4
00EC
0018
0664
4000
031
n3le

3FbO°
0260

00n8
003cC
0leD
6382

0051

03ce

00E4 -
00F€-

0249
JFEOD
JF06
00FB
3FDO
0009
UEEE!
04cC9
0U7F
g1z2c
0524
0548
0578
0SAS5
0040
01¢e
002
05F D"

3F0C

F7a2

0OFF

0189
01CE
az202

0240

PAGE 42

BO110
BRSQY_
BRS10
BRTAB
C2H3
CHD
CHVBH
CR
CTRO
DCHOS
DELAY
ECHO
ESC
FHpI
GiMig
GETHX
GHHOS
© GHH2S:
GTC10

© HSAVE

ITH20
1cu2
INOST
LEGS .
LSGHO
HODE
HSYCO
HEWLH
0C¥3

. PEOF
PRYAL
RCMLO
REG1S
ROAOS
RIODS
RICH
RTHB
SCHIS
SRET
STHFO
TERH
TTYAD
USARE
BCH10
ueno
%Cnao
%CHD

02¢3
03F4

0429 -

03FA
00Be
0027
02ZFE
00GD
0o0c
006E
0318
03214
0otB -
02¢9
OORE-
D3aF°
0Z6A
DA
0050
IFL7
GGEC

-003F. -

030A
0570
0019
004E
0000
000F
goos
04E0
0500
0149
NS2F
05e7?
0579
05RA
0ceD
0178
050D
O0S0F
uo1B
0027
3FE0
019E
0L7F
Nedd

G104

rE L
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