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SOFTWARE AGREEMENT 

This ~ , oftware is copywrited and the property of MITS, Inc., 

6328 Linn Avenue, N.E., Albuquerque, New Mexico, and has 

been supplied by MITS to you. This software is furnished 

subject to the following restrictions: it shall not be 

reproduced or copied without express written permission of 

MITS, Inc. 

To do any of the above without approval by MITS, Inc. will 

make you liable and open for MITS, Inc. to take legal 

action against you. 

This agreement shall be considered accepted and binding upon 

your receipt of this and any software. 

MlrS/ 6328 Linn, NE., Albuquerque, N.M. 87108, 505/ 265-7553 or 262-1951 
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MIlS PRO~AMM1NG SYSTtM 1 
(i<EV 2,,2) ~ 

TAB~t OF LONTtNTS 

GL.QSSAHY 

SYSTe.M MON~TUR 

MONITOR CUMMANDS 
PROGRAM MUNITOR CAL.L.S 

ASSEMB~E~ UPtRATIONS 
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II, Sy ltM ~UNlfO 

r~E SYSTtM MUNllO HA~ C ~A.SI~ fUNCTIONS US1~G FtATU~ES 
Uf lHt MONITUR DtVItt INUE ENO!Nl l/U CAN 8E QUAE, PROGRAMS IN 

6SQl.UIE. ,"OkM CAN l}~ LOAOE.D UR UtLETt.Dt AND AB~O~UTE OR SOURCE 
flL~S CAN HE. S~AHCHEO ~OH UN ANY UEVIC ~ ALL MO 110H CUMMAND ARE 
ARt ~EAD UN ~'M80~lC DtVICt CT~. 

1. EX~~~'t A PROGRAM lHAl HAS SEE.N ~EAD IN 
I HEM () N 11 (j R S 1 G ill A L S Ttl AJ ~L-...j~4UOJUt-l--L.loL~-------
A COMMANU BY PHINflNG a - SLANKS 
(JUliS T I UN MAHK 

? 0 r . 

2~ EXtCUTION TIM~ 0 11QNS 

IN 

~. FIL.t. 
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• UELETES A PHOGHAM NAME • 
-- ---

• lH A60V~ CUMMA U • 
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PROGRAM M~N1TUH C ~LS 

TH FOLLOWj~ StCTIUN UtCHI~ES HOW A UStR wHllr~N PRUGRAM CAN 
USt F AfUHES Of THE MONITOH fa FREt HJM Uf THE NtED 10 WRITE 1/0 
rtA~~ f..ACH pt<OG~AM H~ WRI ItS ___ 

bt~URt AN CALL fO lHt MUNI 10H 1 PHE~OHMtU THE B&C REGISTER PAIR 
MUST LUNIAIN HE ADURt5S Q~ A MONIlOR CUNr~OL bLUC~~ A MUNIToR CONTROL 
~LUC~ IS USEu (0 S tclfY THE OPtHAIIUN TU bE PtNfOHMED, b M8ULIC 
W.t:.lli 'U.L-llS .. +C - W Eo M 0 N 11 Ok [.] CAl J..-E fl fH EXEC II 1 I N G A. .-4'40.-\,,---
REGlSltRS ARt H~Sl t8 6t FUR~ HE1URN1NG 10 THE CALLING PROGRAM, . 
AND THt MONl 1DH CUNTR L ULUCK lS - LtFI UNCHANbEu, 

.. 

2. 

HoPf(l: OU 
Ob 
OW 
uw 
pw 

d" 
SlAT 

ILOAD a&e WlTH AODR Of THE 
,MONIIUR CONTkOb BLOCK 
;CAL HE MONIT R . 

OF' THE 
;MAXIMUM NUMa~R Of CHARAC1ERS no B~ RI:.AD IN 
;AOUR~SS Of _STATUS WORD ~ 

A.fT R fHE RtAU HAS BEtN COMPLETED THE STATUS WORD 
CONtAINS Trlt NUMb~R O~ BYlES kEAO IN_ 

WHJ.ft;, . LX! a,wRPKT ;~OAD 8&C ~lTH AOURESS OF THE 
'MONlfD~ CONTROL BLOCK __ ~~ ____ ~ _____ ,CA~L THE MONITUij 

WRPK l : I)b 
D~ ow 
Ow 
OW 

22Q 10P~RATION CODE OR WRlrE 
05t~Uf 1 ~oG~~~t ~o~t¥e~ ~O~~Ul £) -a~·~~~---~J7.N~U~M~a~~~f SYTES 10 WRIT~fb~u~T----
SIAl ;ADURtSS OF STATUS WOHD 

~ ----------,1r!+F~~~;...m~~~~~~ -''-'-'-'''--'-'~.m..!!!Lfi ~ v QUlPu 

3" 0"'1.:.1'1 
L.,X 

R~r 

4. CLUSf;. 
I,. x I 

CLSPKT: Db 
t,lb 

5, EkRUR 

ERRPKI; Uti 

62Q 
lie 

ORESS OF UtE __ 
LOCK 

10 
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Of 
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'1. 

8. 
- - - -

----

PA~~ P UbHA M N AM~ 
l-Xl 

R~T 

PAS Kr: Dli 

U, ASPKl ;~UAU b&C WI1H AUDRESS Of lHt 
- ;MONIIOk CUNT~OL 8LOCK 

& 1CALL THt MONITOR 

blQ 

THE BYT~S Or NAME AND INTO THE 
P 1 " 

F ·HI D ~ S C 11 ... 1 L., f:. 
LXI ~ ,f~P KT ;L..OAU B~C wITH ADU ~SS 0 THE 

'MONIIO~ CONTROL bLOCK 
• 

F ~T: ;UPtRATLON COvE OR A FINO FILE 
1S YMBULLC O~VICf:. TO SEARCH ON 
HI Lf. -

THI CALL CAu~es T~t MONlrOk JU SEARCH fOR lHE NAMfU 
PRObRAM ON TH PHYSICAL DEVItt THE SYMBU lC Ot V1C ~ NAME 

l'p TH~ MONITOI'<. 

M 

NOTt - 0 OLTAL ~YTtS O~ blACK HAvt BEEN ALLOCATEU FOR 
USER PRUGH AM U8t If MORt STACK SPACE IS NEEDED __ 
LxI P lNSTRU~llON WILL a~ NE~OtD IN YOUR PROGRA TO SET 
UP Irs OWN SlACK , 

-----------------------------------------------
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111, ASSt M ~LtR UPEkAflUN 

lN1RODUCTIUN . . 

-
• 

He:: SAME SOURCt • 
Bf L.O/lOEU 

~~~~~~~~~*=~~~~~~~~~~~~~~~~~~~~~ 1 . 
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• 
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P OGf<AMS. 
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OUHCt PkU ~AM IN~UJ~UUTPUT 

SUURCE PbLlGRAMS MH;. INPUT fROM A MONITOt<eUEUH.~=~~~~~ ___ _ 
~AL~ ~ "INP" ND A~L S~L CltU UUIPUT lb fO DI:.VICE "LST" INPUT 
~A~ at SELtCILLl FROM A SUUHCe ~lL~ THAl WA~ LHtAlfU y tHE EOITO~~ 
THE FiLES CA ~t ASStM~LtO IN ANt SEWUtN~E StLlCTto, 

t.1 D 
'HI:: --

FILE OPt..IJIJE 

EXAMPLE: ILE TWI) INPUT ~ILt "TWa" FRUM CA5SET1E 

I:.NU OPCUOI;. 

EUA 0 UOt: 

Hl ASSEM~L. R WILL ~E1U~N CONrRoL TO lHt MQNITOR WHEN AN 
Uf A S -MdL((EUA) PSEUDU~UPCQUE IS tN~OUNIEkED 
MONIrOR ~K'NTS A fRUMPI 10 INOICATI:. IT 15 IN eONTRUL , . ---- =------~-----

MI:.MO~Y ALLOCATION 

----------
ORR & ORO OPCOOt5 

lHI:. WAY THAT MtMORY lS 
AND TO uSt:lua~ 

AP~ENOIX U ILLUS1RATtS 

bY AND 
t II .. ---

TH~ fROb AM AQOR SAND SJOkAGE SPACE PUIN ERS ARE INITIALIZED 
10 AOOkESS 0 u~ t 5 THt ~R~SI:.M'l:.tP Q~TION) IS SELECTED FOR . 
A5S~MBLEH NfkY lH~ URb UPtUD~ A~TtNS ~DTH ADDRESSES TO lHE 
OPE AND OE FOR rROGRA EXECU1ION AND MUST BE EN1EREO 
6f~ORf ANY or ~R INSfRUCflUN. IF THt PHUGHAM ,5 TO aE ASSEM LEO 
~OR Ofr~LINE LUADING(ll UStS SPAC.~ · OCCUP1EU ~y THE MONITUR - OR 
ASSeMBLER) ih~ "THE OK O~CUOt MUST rU~~Ow TH~ URG TO SP~CIFY 

14. -
SPEC! ltD BY THE OHG OPEkANO FUR ' ON~~lNE AS tM ~Y BE IN HIGH 
tNUUbtl MtMORY 0 LEAVE RUOM rO~ PROGkAM SYM~U~ lA6~E GENtRAT10N 
lHt ASSEMbLE~ UUILOs lHt SVMUOL lA6~t UPWAkD rOWARD PROGRAM SToAAG~ 
SEE APPEND I x 8 MH1UlfY ALLOCA I X ON OUR 1 NG ASSEMBCY II 
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• u~ OPC Ove 

ThE • 

• 
Ow 0 COl) - • __ ~. ~~~~~~~~~-u~~~~~~~L-~~~~~~~~~~~~~~'16~Y) 

llb a COllE 

~~~~~~~~=¥~y~~~~~~'~~H~f~~o~e~o~pc~ ~~~k~-
t UN~ BYTE Of STo~l E ~XCEPT 
UR~O AS ONt AscII CHARACJER 

BY A SPAC OR COMMA OE~lMITER. 

I H~ OEFJ,[ ll. CHARACff!K I-'SUEuO I-' lS UsED fa DfFINE L.lfERAL. CONSTANTS 
Of I)E ~ t:.RMINAI:L t l EN(,lH ALL CHAkACTr.k '· AS-' ¥E. TJ'iElB I'lIG~i 
ORutH bIT MA~~~O 10 Zf!~O, bur lHt ~AST CHA~A 1~ HA IT SET TO ONE 
THt LAS ' CHAKACT EH CAN THEN bE FUUNO - SY EARCHING FOR A CHARACTER • 
~11~ 11S HIGH URDER bIT UN, 

E(.lIU UPCUI)t -------

b (, UPCUOc;. 

NOl ALABE-l,) IS O~FIN rJ 
ANU. THE EQU opcout:. CANNOT 
NAM~, R~ ER TO THE 

Sf OPCOOE IN TM 
--,-",,,----,,,HI C; N A \I A L. U E 

Ht:OPE}fANO Of TH~ JjE~ U COUE IN A PRUGI'<AM SETS nf~ t:st:.GIN 
EXtCUTION ADt) . tSs, . OU1PUl BY - T ! ASStMBLtR CURING AN AesO~UTE ~UMPA 
IF lHE BEG O~CU O E IS NOT FU NO A srA~T AUDREss Of 0 WILL BE ASSUMEu , 

I'" rl M N • - (J M S-1..OA.QlJ2.e 

RUN OPCODt. 
IlGJiA M NAl'lf 

~~~~~N~~To --~t ENTERtO 
IS THEN a~ANCHEO TO, 
ASSf.Mfll,,. Y • 

IV . AS~EM6~tR P~OGHAMMIN~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• AsstMBLY ~~ O GRAMS INC~UUE SYMBO~~C NAMe.S CONSTANTS OPCOOES 

ANU COMMENTS IN SE~UtNl1A~ STATtMENT5 THAT AR~ CUNVERTt6 BY THt 
AS~CMBt R TO P~UOU~E tXECU1A~~~ MACH1Nt NST~ucTIONS tACH NE 

RORAM STAIEME r OF SOURCE CODE MUST 
'DV R~ TH~ ACCtPTAeL STkU~TURt OF THt PNO~HAM IF lHtY AR~ NUT 
ASS Me~y UR txtCwllON tRHO~S WILL OCCUR . THIS EeTlON WlL.~ OEFINE 

BSERvEO , • 



• 

• 
• 
• 
• 
• STRING OR ~lT~Ra~ CUNsTANTS AkE OEflNfO BY tNkL.O¥ING e~~ iHARACTERS - IN I. SYMBOLS. 1 E I FlaUC CANNO I B OEIF INfO IN A &IR NG C T NT 
• Cl.E. US I'THIs - IS A ME.SSAGt." IS A I;ONVt;.NIENf WAY TO STORI::. A I 

MtSSAGt FOR UUTPUT DURING PRUGRAM EXtCUT1DNJ 

u , 
" .. 
z 

~ . 
u 
o 
o 
~ .. 
~ . 

• 
• 
• 
• 
• 
• 

• 
• 

WARNING** **** ONLY ONE CHAHACleR SHOU~D ~E USED IF A 
OP~RAND IS RtQUI~EDCltft MVI - AL"A6C" - ILL stURt 4 BYTES). 

- - 5 A tMtNT DTRUtTURt 
. Y 

STATtMtNfS MAY INCLUDE ANY OF THE FOLL.OWING 

SHOUl" 

OF 

• 
• 
• 
• 
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MU~TIPLt ,NSTRUCTIONS CAN APP~AN UN THt .AMt LINe Of bOUHCE 
COUt IHIS F~AIUNE CAN ~ ustD TO MINIMIZE lHE NU~~ER OF CHARACTERS 
ON ~~SUURCE 1APE AND IN SOME CAStS IMPROVES TH~ PRUGRAM HIADABILITY, 
'I~t. PUSH tiL PO~ D . -. 

---- ....... ,,..RI...C..,tHq~ , Ii' A R) 

THE O~LlM1TERS. (SPAC~ UR COMMA)CAN B~ ust ANYWHERE IN THe LINE 
TO IMPHOYE RtAuAeILI1'~ 

lHE CHOlet Of DPcoDt(5) TO USE TO ACHlEVE A SPECIfIC RESULT IS 
GENERALbY 6ASEU ON THE GtNtRALLYAc,tPrED CRIT~RIA THAT A PROGRAM 
SHU~I D _SE A MiNIMAL AMOUNf Uf SPACE " AND SHOULD tXECUIE AS RAPIO~Y 

• 
• 
• 
• 
• 
• AS POSSIBLE. OrTEN ONE CON~IOERAfXON IS SAC~lF1CEO IN fAVOR OF 

TMt OTHER aUI CERTAIN PRACTICES SHOU~O A~WAYS ~E AVDIDED IN PAVOR 
Qf AN01HEH WHILH P~ODUCES THt SAME Rt$ULT AI tSB COST IN TIME O~ 
SIoeAGt;. THE tOLl OwING PKAtT~C~S ARE Rh..J· .......... ' :u: . ........., .......... ~. __________ _ 

1, AvaIU CALL SUBRUU1INE 
Nt: I -

f • 

JMP SUBROlJ1 I Nt. 
THE JMP SlATEMENT WILL RETURN TO THt SAME PLACE WITHOUT NEED FOR 

THt R~' lHUS SAVING ONE ~YTE O~ ~ROGHAM STORAG~. 

2 . AVOIl) t.:Pl 0 
WHICH R~QUIRlS TWO ~VTES OF STORAGE . . 

Hit 
CMANGlNG 

EXE~UTE~ IN LtSS TIME. 

• 
• 
• 
• 
• 
• 

IF A S~R1ES OF MVI 2~eY1E lNSTRU~TIONS ARE USEO fO~LOWEO 8V A • 
fHE SAME ADDRESS,LtS5 STORAGt ~AN BE · 

FOt< 

t.RIO(: 

LX ij b REPLAC1NG 1Ht JUMPS AVING TWO BY ES 

EXAMfJLI:.; • 

M A "AI! 
J P I'( 
MV l AI,."6" 
-1f1P t;~H' 

Y MI . lURl. . . . . A", 
CHARACTtR 10 BEUT~UT AND WILL SKl~ 0 ~ THE. REST ~y 

1 AS LXl btXXXX WHtRt XXXX IS THE TWO",SYTE MV 
CONT~Nrs uf ~c W LL CHANGE THER R!GISTER PA R , 
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• EXAMPL£ f'kO(.;I-\AM 

A SAMf'Ll PROGRAM ANO ASS~Mti~V A~~ G!V~N rOILLUSTRA1E THE O~E~AT!O • 
U~ T E ASSEMB~E~ AND USt UF THt MONlTUH CAL~S FOR OUTPUI, 

Hit. AMPL.E ROGRAM ~ILI,. !JUMP UU I ANY ~f.CT1QN Of Mt:.MORY IN OCTAI---

~~~~~GyA~ E~R t~R l~~ £: X ~~Pt~Ut.R 17~!) U~~f~ H~~ P~Gg~l~lou~~A~a~ ~~t. V~S~R~~§~~L. • 
• 1 

OUMP: 

tWLN: • 
10 BEOIJMPEO • 

• 
• 
• pas 1 f.1 

RAR 
RAR 
RAR • 
OR 
MOil 
INX • MUV 
RA 
ANl 
ORI • M 
IN 
~!OV 
RAR • V 

A L 
MVl 

NXTNLJM: PUSH • 
• 

;RE~ R G ' t. S 
; JUMP TU "our INt TO - f lNl H uP IF UONE • 
;!f ANOTHtR TU COME SI;:.PtRATe THtM SY 5 ~LANKS 

- ~ 

• 
FIT ON L.INE 

l..t-fDN: ACH NUMBeR THAT WOULD ~ . 
.1\ 

______ -4~----~~----';-rD~En~~R-t.M~~~N~1~N~U~M~B~R~5~T~HAT COULD FIT IN ~l~N=E~ ____ __ 
,~OOP UN'I~ CINE FILCt~~ 

a,OUT ;~EI ODRtS5 UF MO ITuR CUNTROL. BLOCK 
b f~~tG~NU¥6 7~~EMONll0R -&~~~~JM-----0~~~-;,~~~~~s~~~~-~~~. --------------------

;~ru I;:. 11 IN !HI;. UU1Pur BUFfER 
;INCRtMt:.NT lHt OUTPUl BUFfER POINTER 

• 
• 
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O~R C ;DE~h~MtNl lHt NUMB H Of B~ANKS TO STURE 
JNZ BL ;LOUP UNTIL A~L StOHEU 
RET "NE1UHN TU CALLtR -

L.AST3: PUSH PSW ;~AVt:. . ~nl;. TO ' CONVERT 
--------~R~A~~~----------~~~~==~~~~~~~~~--~~~~~--~~N 

f~AL.. 

ou 1 : 

ANl 

. w 
OS 
OJ;; 
QI:' 
ORG 
BEG 

ND 

7 aUl LUW O~OER THRt~ BITS 

LOW ORO R P05IfION 

;51 UR~~lN SU A . 
,5E!S AUDH~SS Ot fLAC~ 

.SEMB~fO 
PHOG AM 

-
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• SYMtiO~ lABLE • 
• • 
• • 
• • 
• ~-

• • 
• 

• • -I I • 
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020216 k.:l22 STAX 
020,U7 114 MOV , 

001 
006> 
003 

000 
371 
377 
000 
032 
101 

W 
017 
060 

• 
• 

1~4 o 7 • 120 
0.4-
000 
371 • 31 '7 
0-

~~~ • !15 
065 
000 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
* 
• 
• 
• 

I • 
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~ • :. 
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• 

• 
-

• 
- I A . T1lH --

~frO~E RU~NINb THE EUlrUH L A~L ~OGICA~ 1/0 OEVICES U 0 BY IT SHOUl 
~E UP~N THtY ARE LIS tD ~E~uw ALONb WITH MUOt INFURMATION NEEO~D fOR 
P R UP f: R P F BA UO=-'-N'-lJ.-_______ --""< ___ _ • 

NAb - • 
• 

aE SPECU lEO • 
AI L. CATED AS A BUffER • 

1= HJ, !Ul.t. Q B 60 CAllJW 
~..---:!~*,~~ 'HIM 1 HE EorTO~ 

tW"F~R STARTS • 
LUADING THE EDITOR • 

• 1° N A' "IV f ENDING em 
IS ON AUOIO CASSEITc UR PAPER lAPE~ THE 
LUADED ~Y TYPlNG OEYIC~ 
~~Hf:.N TH!:. E 110R 

• R D~R 

IT PHINTto wHENEVER THt tOl OR IS R AUV fOR A COMMANO). 
HAS ~E N LOADEU INTO YUUw MACHINt , IT CAN SE EXECUTED 

RR1AI,;,E RtTU - __ 

'It 

If YuU ~OULO LIKE TO CONTINut 
ARtA WM~N YOU LAST EXIT 0 IHt 
tXA t. 

• 
• 

STAHT INPUT 1.S Nol PRINH:.O IN lHlS CASE ANO THe. BUFFf:.f.t IS NOT REINlilAI,.IZEIlli. 
THIS FEATURE l~ t:,sp ClALLY U~E UL WHtN AtiSt:.M~LING UIRECTLY FROM THE ~ 

JJJ ll.QRS EtR" 

• ----------- --------------- - ----

• 
• 
• ,-
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• Ebllru~ c.,;OMMANUS 

I [kINI:. NUMtH:.Rl INSI;Rl COMMANU • 
THE INS~RT CUMMANP CAUStS THE EDITOR 10 ~NTER THe iNseRT MODE . 

Jil:. LINE SPE'Cn"IED AfTLR ALI L.INtS To aE ENH t:D.--..eIAVf' B ·EN !yu.o.. A 
CON1NDL Z TO R~TUR~ 10 THE CuRMAND L.I:.Vth at TH~ tDITOR~ If NO LIN NUMBER 
15 , 'YPt:.{) Al..l. l.IN S ARt:: INSt:RTEU tjEFQRE THE flR~r I..INE. • 

RANl,iE. 

R RANGt.DEL.ETr.fJ THE· I.INt:St:.~&AJREC~~~~~O ANa ENTERS THE I EBJ_I-- -LM ...... O ...... U._ --- • 
P £ tot ANGl! 1 PM! I N1 COMMAND 

PRlNT~ AbL ~INES W!!HIN THE RAN~E OR AL.L LINES IN THE eUF~ER • 
• 
• 
• 

F'OI..I.,UW 0 BY A • 
• 

LUAD fl~E COMMAND • 
• 

• J\NIJ THc CURRt:.tn • 
~ - " ) 

• 
• 
• 

• -I 

ACTER~ 

• 
• 
• 

, e 



- -
• I .. IN~tRTS ALL CHARAtTtR8 TY~EU AFTER THE I INTO THE LINt AT THE 

~ u R E Wf CUR R ~ NT P L. A (. 1:. r NTH ~ t. 1 N 1; ! . A L. L. C H A R A ~ T f. R S ARE E CliO E. 0 A N I) • 
IYPIN~ AN ESCAPE WI~L GtT YOU BACK TO THE ALT~R MODE, 
R - D~~~TES fHE NtXT N CHARAC1ERS IN TH~ ~INE AND ENTERS 1M 
INSf.R! MODE. "- - • 

• IN THE 01.0 • 

• • 
• • 
• • 
• CAL.L..El~ FOR BY AN INSTI<UCTION, THE rOLL-OWING SYN1 AX • 

CATION • • 
• Ufo .l Nt NUMI:H::RS AR~ NOW REC(JGN 1 ZED BY THE ED I TOR, tHESe: • 

• t + OR ~ NUMP~R l 
*£ .. NUM6ER J 

THE t-/I"IH LINE IN THE tiUfFE~......-<7""-_________ _ 
RtLAT1V~ ABOUl TAt CUHR~NT ~NIEN·THC B. umcw, ~ Rf.L.A T 1 Vt AbOW r THe. L.AS'T' \..1 Nt: .... r r ",,1'\ • 

Vi 
~ 
z 
~,--~~~~-----------------------------------------------------------

~ . 
u 
o 
o 
• 

• 
• 
• 
• 
• 
• 

• 
-

THt P10 COMMAND, LINE 20 wuu~p BE 
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• 
• 
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• 
• I-
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IjYTE 1. 

tJYTE::t ~~ 

~YTt, 1 

Byft. r: 
eYTE:, 3 

"V'(t. 4 

AftlENDIX A 

A~SOLU1E LOAD TAfE FDRMAT 

UEGIN/NAME RtCURD 

170 UClA!.. 

0"'177777 

PROGRAM ,,",OAO 

74 OC1AJ.. 

"' .. 377 OLTAI.. 

I..,S, BPE 
M S 
DAi'l 

6YT£:, 
bnE~ 

AtCORJ) 

aEGIN SYNC 
BEGIN t.XECUTION ADDRESS 

PROGRAM NAME FOR MONITUR TASK 

I,..QAO SYNC eYTE 
NO. OF' l..OAO BVTES(N) 

I..UAD AOQRt;SS 

" .. 

* rH~ CHECKSUM 1& GENtRATEO HY ADU1NG W/O CARRY ALI.. 6VTt.S 
EXCEPT THE t~RST lWD~ 

32 DCTA~ PAPER/AUDIO CASSETTE EOF 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• I-
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• AP b.NUrX B 

ASSEM~~Y MtMURY MAP • 
tjOUNOAIUES • 

------~~~~~~~------------------~~~~~~RuV ------------------

MON~TUt< 
r. A.8L~~ & 
HANDi...E..t<S 

RESTA~r 
TRAPS 

1 ) 

FIRST WURD OF PRDG~AM STORAGE • 
SYMBObS ARE ADDED TO HlbHER MEMURY .. 

F1RST WURV OF ASS~MBkER RAM STORAGE. 

• 
• 
• 

NECOMENDED MtMOHY ~AYOUT WITH fDITOR AND ASSEMBkER • 
M t. M (.) R y tH. u C K S 

EUITOR bUFFER 
AREA 
USt:.R Akt:.A 

SVM OL 

£:.olTOK 

t~ON 

tiOUNQA/HES 

T01t""O~Itt-m'J R Y 

F!RST WORD OF SUFFER 

FIRST waRD OF ASStMBLER 
C'f350Q) 

EDITOR sTARTS AT 5700Q 

• 
• 
• 
• 
• 
• 
• .-
• 
• 
• ,-
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• 
• 
• 
• 
• 
• 
• u. 

z 
Vi" 
" z 

~ . 
u 
o 
o 
< ... 
~ . 

• 
• 
• 
• 
• 
• 

• 

APfJfNI.>l X C 

~HROR CU tS ARE THE FIR~T TWO CHARACTtRS UN THE LINE FO~LOWING 
- OCCIHiANrt:. OF ,IINI ERROR " 1 Ht CHAR~CH R:;; RFI"LACe . 1. HF 1 NPUT C!iARA-C-T-~' .oJ--

THAT ARE NORMA~LV ECHvlD ON A TTY UR - CUMPTtR ltRMlNAL~ 

0# 

S# 

0# 

N# 

6# 

N# 

ASStMBLtR ~RRORS 

H.L,.EbAj., OPERAND 
UNDE~£NED BYTE, YM60L 
STRINP NOT AL Ow~D 

ONR UR ORG MUST ~E DtFINtD VALUE 
OV.· R LOW 

. PACE NO) l AHGE f '. 

SYMI;UI. r A8LJ:. OVEkFL.OW 
PROGRkM STORAG~ SHUULD BEGIN AT HIGH~R MEMORY ADDRESS 

SYMBUI,. UNOcflNtO 
DOUBLE UEFJNED SYMBOL 
NO NA~lt:. Dff I NED 

NO Qkl~IN SPEC!FlEU 
MONITOR eRRORS 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• LIe u E V Ie E------II:iA1 __ 0-.E.llc..L..-. 

,----~~~~-:k-a-_Y:_l~~~_"4}tL".._I~~,.a....**_~() UNDER M 0 r-rf1~(ffi-UT I L. I TYPR""O"""""R A::-::M S • 

V# 

s# 
A 

U# 

P# 

M# 

L# 

• IN A MONITOR CONTROL BLOCK 

CLEAR THE NAME Uf A PROGRAM THAT INtNT 

. M II. E 
USE !h~ CL TO RtMOVt THE PROGRAM NAME FROM THe PTL. 
Mt~O~Y M~bf~NCIIUN ~ MtMOR Y NOT WORKIN~ OR NONEX,STANT 
AF ER SH . I G Nl0 Mt::r10RY' TAE srOREo .. t:SYT!:; 1)10 NO COMPARE 
E.XACH. r WITH THE VAl..tJE S 1 ORELl II nus I S CHECK WHEN THE MONI TOR 
LOAUb A PROGRAM. - - . . 

LOAD ERROR. A CHECKSUM ERROR OCCURED WHILE LeADING A 
fJROGI'<AM" . 

• 
• 
• 
• 
• 

• 
• 
• -, I '. 
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TY - • 
[8 "'" • 

MONl'fUR" • 
ADDING HANDLEKS TO lHt MONITOR • 
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- APPI::. NU.tX 

• 

• 
• 1) TURN 1~~ A~lAIR ON ~ 

RA 

• 3) 

• 
• SWITCHES ....... ----

MIDoL.E 

• 
POWN UP 

• DOWN UP 
UP DOW N 
U~ D' N 

• 
• 
• AI.) UREI:)f) / DATA 

0k10 1 

• 
• 
• 

• 

NUMB R 
----~t,!It o .. 

3 
4 

PAPER TAPE 

BE 

-
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
* • 
• 
• I-



r-----------------------------------------------------------------------
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J; 
~ z 

• 
• 

• 
• 

~ . 
u 
o 
c 
• ~ 
~ . 

• 
• 
• 

IHE r O ~ ~ U w l NG ~1 SYT 8 UOIS1 AP LOAOEk 1 UR U~ERS ~OAOING FROM PA ER 
TAPt ANu U& Nb A ~fV ~ Sf LA~ 1/0 BUAHU " ON WHICH THt UPDAT~ CHANGiNG 
THE ~ Ab ~lTS~5 NuT BttN "AUE UPDA1t 

_ li AS t i u.s f. . .D..t:JL.i-----------------

V'1!.1v.l/ 
~ ~'J1/ 

-- - ---.-~~'--~~------------------~~~-----

-------~~-~~~---------------------------

tiE t- ()J l". ~'/ 
U III LA ' 

~PJ4!I/ 
~H!l l 
~~ ~/ 
V)\IJ .3/ 
1!.10 4/ 
~L1 5 
Vi lli / 
0'11 1/ 
\1 1 t1 / 
L-UJI 
~I 
v1 1 :s I 
ta 14/ 
ca 15 

-----~~/T--~~-------------------

1t117/ 
(tI ~Vl/ 

~ 2~~ 
023/ 

------- --

~~, LN lht DOWN POSITrON, 

PUl ~ 41 (THf, DA1 A FUR AUORESS 0ta0) IN SwITCH S ~ "" 7 t 

• 8) 
PUT THf OA1A fOH 1M NEXT ADORES IN ~WITCHES 0~7 

FOR A IJ Ll R -S S 0 VJ 11 H J. S 1 5"----=1:....;.7-=:,'-L..-______ _ 

• P ~P R E5~ ~ POSIT NtXI_ 

kt,P At S1 r. PS 8 - 9 UN~ II- TH~ ~N} IRE LOADER IS TOGGL.ED I .:..:.N.s..-___ _ 

• N~XT ~H~CK lHA ~OADER IS IN CORRf:.C1LY: 

11) PUT S~r!CHtS 0~15 IN lHt DOWN PUSITION! 
12) f<AISE 
13) 

• 

• 
• 
• 
• 
• 
• 
• N 

• 
• 
• 
• 
• 
• 
• 
• 
• 
~ -

• 
• 
• 

- I-



• 
14) 

15) 

1b) 

• 17) 

• 18) 

1 q) 

• 
• 
• all 

-22-) 

• 
• 

u 23) 
z 
~ 

~ 
z 

~ . 
u 
0 
0 

• 24) 
~ 

~ . 

• 25) 

• 
• 
• 
• 
• 

• 

SlillUI...U bt: UN. 

If THt COR tcr VA~Ut IS THEHE, GO TO STEP 16 
It flit VALUE IS WHONG~ GO TO !Ht NEXT SlEP , t4, 
PUT TH~ CORR~CT VAlUE IN SWIT~HtS 0~7 . 

~AISe: j)~,PUS!T I 

DEPRESS E~AMIN NtX!. 

If _vOU ~AvE NOT CHECKtD 1liE ENT1Rt dUOTSTRAP ~OADER, REPEAT ... 
1~ vou fOUND A MISTAKt, GU bAC~ TO STtP 11 AND CHECK THE 
aOOTSTRAP LOADER AGAIN , 

IF vOu ARt. 1.,.1 ,DING fRUM AUDIO CASSETTi.' , PUT THE CASSETTE IN 
THE ' R~CURDE ' . 8E SUR~ lHt TAPE IS fU~~Y RE~OUND . 

RAISE EXAMINE"! 
Ie yO~1 t1AVE CONNECTt.Q YOUIS 'TEF<M alAI... TU LREV 0 SERI AL 1 / 0 
UOARO ON WH eH Tlit UPDATE CHANGING Tlit FLAG 81TS HAS NOT 
BEEN MACE RA1SE 5Wll~H 14 -
l~ ~g~ ~~~EL¥A~1~~vf~PgE~~~coI5~5g~I~5 ' c~~~~ET~Sl15HioOA 

M CA N AN THE CASSETTE 
AND 55 UN , 

If ~ "CQ OR AN «0" lS PRIN]EP ON THE l ERMINAL AS THE TAP RE ADS 
IN, T~E ·T. APt HAS .. ~E~N M1S~EADf .ANU YCa MUS' STANT OVER AT STEP 
11 MO~E ,UHE YO~ CHtfK THE ti001S1H~P OADER AR~FU~~Y AS IT 
STtP 4~ · 

WHEN l~t TAPE FINlS"E'READIN~, THE MONITOR SHOULD START UP AND 
PRINT - TH~ NURMA~ fRUMPY ~ , 1-
If YOU ~ nE LOADING ~RUN CASS ~ , BE SURE TO REW NO HE APE 
ANU TURN TMt RE~ORO~H TO ~TUPi 
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55 ' j 

THt fOLLOWING TA6Lt 5HUWS lHE ORDfN AND LENGTH Of fI~ES 
UN THE tAS5E!Tt Of P~CKASE 1~ 

G A 
NAME 

MONITOR 

ASSUM~S THAT ALL I/O OEVIC~S ARE CONNECTtD 
BOARD If YOU HAVt A TERMINA HOOKED UP VIA 
SAVE ~HOGRAMS ' ON . UC10 CASSEl! SEE THE . 

• 

UW1NG DtS ' RI~EI lH~ A lION TAKEN FOR VAR QUS SPECIA 
tN~S A LINt. THE MONITOR RtTURNS Tu THE CALLINg 

PMOGRAM WHEN lYPEP II IS NOl COUNTED IN THE ~INE 
L ~ NGitl Rf1URN 0 A"LINE ' FtED S ALSO WIUTTEN OUT l.f' 

~f ~ t NDS A LINE. ONLY - ~ LiNI fEtD IS tCHOEO, S~E ABOVE, 
ESCAPt - ENUS A blNt~ $ IS ECHOED. StE - ABDVE~ 
OCT L 0 ~ IGNOR~D . . 

AeSDLUTE tILt NAMtS 
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P1P UUAHD MODIfICATION 

If YUU Ne~o TU MauI~Y YQUk PIU bOARD SO THAT THt CONTROL 
", __ -,P,-"O,o.uIH STATUS IS WE. SAMe AS A NUl SER1AL I/O HUAIiD~ F

PRPCf~()URt..1I 

1) CUI L-ANDS FROM H.",,(,J PIN 1 10 Ie WI L fotlN 14, , .• -
2) CONNfC A JUMPtR FHOM IC-H PIN 23 TO lC ~ PIN 14. 

~~--~~+>I-t+t:.C T A J U til P t: is FfW M reI!! G FU-N-a"';)'3--1--l1 O~-.lI~C ..... ft!"",L ---r.:-P J,-I1 NJI--,I.-c;;.-.-_____ _ 
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