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f~llUAl, f)A-rA INfo A FIt,' ON rUE 
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10 ~A~l(," HOO(F'I AI\\'1 f~X.T(JAt.. DATA 
ALR.E.AD'l \tJ. ~ FIt" ON Tue; S1&~J1. 
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CREDIT 
IN\lOeA1l0N 

~RtO If -Plle.no.me.1[-ro -fi le.nctmt,lJ 

W"'~ fi lenG..n\e.l '~TU~ NGw 
t=lLE To B~ Q~AT~b ot. AN 
~ll~TIN& ~IL.' 10 Be ()PbAr~b • 
.fi 'ena..M~l IS TI-IE NAkE OF 
THe; tJ~w· ~l(£ If: 'Iou Afe 
o PJ) AT fN6 AN OLb t=lLe. 

£'LAHPL~S 

~~brr .fA.ct. A~H 

fAeK. A~H 10 SAc,l{i. ASH 
(~I)tf 0\'1) f\u! 

ANt> ~Tot6' tJe,~ 
ru>Pi IN ~A(!lLi.A~H) 
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S-ro~ Oe.lGINAl­
IN JA<!Ki. SAK.. 
STOte: NEW ~P'I 
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CREDIT 

KE'I 
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I NO"EI 
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SPt~IAL~ARAe(~1l 
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Rf.PlAe~ ~ C,"AR.A~r~R.. Af 
(Wt~tJ1' w~ot Po~rrloN 

MOTE: f,,€ Q.utk)l &N1'toL~ A~b 
"0"' "" WotK ONL'I 

. WI11t e.Ubl1' ~ 
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CREDIT 
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tc 

tD 
tA(~J=r€~ )fA 
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Ptf ~tll.~N1 W~~OIl 
~1-rION. ~lPrHPLE: 

~~Pt WOULb lNS(fr 
AN A. 

ClEl£fe '"~ ~"AtAe,~1L 
flf-( r"~ ~U~Nr Po&lfIO~. 

\N~~lf '" GlouP 0(: 
~AAA(!,-r~. (STfltJ6 tiA'l 

, ~ ~~ ~6f~) I~ TUIS 
t\O[)~ to6ouf PeN () tx 
Aft€ FON~-r'ONAL.' 

bEI,~-(~ A ~rR1N6 OF 
~"AIlAe:r~tS (POSI-(lON 
~UR.~Ot. Ar 6€G,tJtJ IN6, 
l"~ fl.; Po~rrlotJ ~ufl~ot 
At' ~tJl), f'lp~ ,z.). 



CREDIT 
StRIIN MObE COHHANbS 

~"~ ~tJ Hou~ 
~~ -r'X-f l~ ~-r"Il{b 

te'Lt: text ~ 
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tLtt-~~ 
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CREDIT 
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CREDIT 

f"e S~~~N ~~tJ 6, Po~rrlotJ~b w rrn 
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iLJt I · .j -lLtL I 
-bM:. 2- tL,:t 2, -

a · tut 3 
-tutt 4- ~ 4-
w,-t S M 5 
tue b M b 
~ '1 teNt. " -ltAk g tMt y ,. 
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CREDIT 
CoHHANb HOl)E ~O""AMb' 
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I HOME I 
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"~LP {!,oHHt\~b 
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CREDIT 

f~)lf AI,1"~~'tJ6 
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I/strins/ ltnlf~ / IS fj.(f STtlM& 
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~~Ae.Ae.-r£.~ HA'I Sf, 
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CREDIT 

5 

5U(?SfrrUft SI~IN6J 
A~r{R- GO€e,y SQ 

5/sfR.,N60Lf) / STRIN6 NEW/ 
WI.(Gf£ ~rRJN&Olb is 
fME SfR.I~6 To ~~ 
R.~PL.~OCD, I\f\JD SrR(f\l6tJ€W 
IS fH€ Dil<lA If WlLL 8E. 
~PI,ACl: D to l-r~ 

5/ fAei.. SPltAf / Ju,[' £PR.A1/ 

5& I NO FA. / MotE FArl 
WIl,L Rx PL.AC( • No r:AT' 
Pr~~R. -rH~ l,1 N ~ 
eON1AlrJ ItJ& If \ ~ 
PRJNfeJ) ON rH~ 
SCRaN, ~NO -ru ~ 
USEt f.\NSw~~ rUt 
(\)U~ti · 'I G~' 



DL 
DL(-n/n) 

DL-5 
Dl30 

F 
F/string/ 

F/8ILL"I/r£ 

F/5ALI,'1/ r8 

F/SAeK./ 

CREDIT 

J)~ l,Ef~S C'(JffeNI 1,1 N l: 

W~ElE 'n' ,~rHE ~UH&~R. or: 
L1N~~ 10 ~t [)f:L.EI~1) wtr ~UItS~ 
l)~\,~~'S 5 PR.~\J IOu5 LIMes 

()~L'f~~ N ~x..1 30 ~l N ES 

W1Ll, FIND IME f",~r O(!W~AN C£ 
OF Pc ~TR..,tJ€a (J:OR.IOAtt> ot 
flACK wAtt) \ ~toH Pt€~€tJT ~ulSD~ 
PO~I-(1 otJ . 
SEAR.CW fo END O~ FIlE 10 
FINO '~'lL'" 

StPtQ..~H &ACKWA~[)~ f"o ~ltJ~ltJ6 
01= ~IL~ 1"0 ~INO 'SAll'f' 

SPrHG ~S F I SACK' (~ 



EX -

EX 

EQ 

CREDIT 

~~If ~t)r(ot. A~D ~fGPr1~ (bAlllWP 
r=l('~ (~lf"Gt. 6AK 01\ NI\M~b t=ll£) 

~tlr ~()r(ol ~Nb Qurr: No ~AcJ{UP 
=== 

1=1L.~ lS C~Ar6t> 



CHAPTER" 

An in~tMJ~tion to 

l=o~:r(tAtJ - SO 



Dlr:F"lWLf'l 10 
PEOPL£ 

No P£o&LEH 

DI' t1'A ~ 

w~" A 
H16~ L'"'' L LA~6UA6E ~ 

10 QoKt{ut.JleA1~ W IfJ.l 'He 8080 

[),~r-\ cWL.l'l 10 
eOOC) 

~f.TRAtJ J &A~te I PL-Jt1 i e.U. (A TtANS~A'IAf),--f 
L-AJJ6UA6 c;-) 

(A r~~~sL.J\~8iJ:: 
LA'I'J6 () A6.~ ) 

. ~JER.ObL'fP" \es (A IJtrru£.AL roR 
'HE saBe) 

P£OPlE ~AtJ UNl)€~~fPrNb ~I,L 
L~vG~, &UI AI\\"1lIIN6 f!:>fLOW 
HIS kJt\futAL fON6u~ IS DI~~fl'AJt.-r: 
"'~I-I LE\J~l, lAtJ6uA6~~ ~~~ 
O~~ OF fJ.(~ SHA t,L~~~ ~rGP.s 
~WA" FRo~ lJ.I~ HOHAtJ ~p~le,.., 
THAT IS. TtAN~LPrlA~le: "-0 TI-4€ 
S08O. 
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WIG" LEVEL lAtJ60A€I£S 
(A 5AHPLEfl) 

BA~IC - IN~EN1~b Ai DAR-fHOuTI-t; 
U GU1~K PROP.>lfH ~OLV)~fa. 

&lOCK Sf~O(!:rUR£b lAN6UA6E. PL/M - Gool) I=o~ €)'.€ClITI\/£ 1£\J~L.. 
Pto6RAH~ t\Ni) P£OC£S1 (!ONfROL. 

PASCAL- 1\ N~W BLOCIt S1tualuu,D 
LANe. UA~~. 
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STEPS TO 
COHPUT£R PRO&L£ H 50LVI~6 

1. DEseRI BE THE PROBL EM 
COMPLETE L ~ RND QAREr:UlL'I 
IN YOUR NAflVE TONGUE. 

z. DESCR\BE THE SOLUTION 
c'OMPLET£L~ RND QAREFULLY 
IN YOUR NATIVE TONGUE. 

3. TRANSLATE SOLUTION TO 
FORTRAN OR ANY OTHER 
SELECT[D LANGUAGE. 
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STEPS TO 
COMPUTER PROBLEM SOLVING 

TRPfNS~Af~ FoR.r~AN fO HA~H '~f: 
(!o()E U~lN6 A PR.oGIlAH ~#\~l~b 
1~E FO{{fR.Atl ~OHPII,Et. 

~RAH 
WR rr1~N ,tJ 

I=ORl~AN 

FINI~~ PR,o~e:SS(N6 HA(!.HIN~ 5. C,O()~ WlT~ LlNK. ANI) U)l!ATf 
P((OG((AHS. 

PR..OGRAH 
IN MAC..,'rve----­

(!.OD£ 
LINK ~ LOCATE 

etl£evrA~ 
~ .. Pl.06tAH 



FORflA~ 

-1'"' LA~UA&£ 

FORHULA TRAN5~~f'OM 

ORJ&I tJ~l,l~ D£~ l,oP€t> ~o A-I D Selt~rl 5iS. 

10 PR.OG/{~H (;AtL~ QOHj)UT~ 

If UM. ~INM Ibf,C!OHf. O~f OF ,H~ 
It ~TA~DA Q.f) ., lloH PU1~1( 

LAN6UA&~~ 1'~~W6HOLl-r I~~ lJJO~lD 

a-s 



PR.."'~-r\e~,,"~ At~l, ~OHPUf~ LA~~dJPrb~ ~Ll\-Uf 
fwo 1'1Db~ OF ~TA"" kGtJ .. ~: 

NOW - ~~E: ClJTA8L~ (O~) 

DC\TA D~&IPf'Otl 

ft£tUfPc~~: STP!f~H~N-rs. WH il!\-4 J Wg~N 
fR,~N~LA1~b, DleG;C-r ~ru(. 
C.OHPl)1C;R, To ~CT . 

~k: A:: & + ~ 

Ir (t.~Q.Y), fHe,fJ 
1- -= z'b 
fL~ 
1:.::, Iq 

DAfA De)Q,f.lP\\O~: £TAf~~f:NlO Wt-tl~'-' 
D~SQ.f,l ~ '~r~t (G- Df;r p\ 

fbf.lN~ PR,00..f;~~D_ 

~'k: D 1l1cGN~(ON AN~L06 (~tj,) 
R£AL Sr1i-13 ~l"rr 

I 



CD 

® 
@ 
@ 

@ 

@ 

(j) 

A ~IHPL' Pto61lAH 
COL, 1 

• 
COl, I , 

PROGRAM ONE, 

C Fl (Z5.>f PR06RA H I G \Jf:R.. WR.oT€ 

INTEGER I, J, K 

10 READ(S,*) I,d 

1<= I +~ 

WR lTE (0, *) K 

STOP 
END 
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t l£e U1A~' S1Af'H '~fS 
1HR' , SASI e (!OM~1flUe.1'.s: 

SlHPLE 

5~@\JENCE 

OF 
STAr~M~Nrs 

r-­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L ..... 

-

-

-

_. ---

..... -I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

__ I 

y= SIN (x) 

.3-S 



IF - THEN - ELSE 

-- - - - - - - - --I 

)
1 I FALSE TRUE' 

I GUt 

I SAM=32. 

I 
I 
L __ --

1'JIF~ I 
Blll=BIU+l i 

I 
I 

- - _. ..-..1 

IF(A .tTT.S)TItEN 

BILL = 81 LL +1 
t;:lS£ 

SAM =32. 
eNl\'~ 



DO LOOP 

r'-
I 
I 
I 
I 
I L.. __ 

No 

DO \0 I =: 1 . 2.0 
A::A+I 

10 COtJ1' tJUE 
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® 

PROG({A~ -(wo 
C P~OG~H 10 us~ IF-TH~N-£LS~ 

INf~~~R. X)~ I Q 

10 ~Ct~ (5, *) '" I" 
Q = x. + y 
IF (G.L-f.l.l.2.) .. ~H EN 

WItITE (fo,2J/» 
l=Qf.tH\. (/t\lU Mf>~e I,S less-n'AtJ ,l.;t.l') 

G~ 

lLI~rr~ (b,6U.) 
FoR.~A-'- tNuH~£' t~ 8~Al~ ll-lAfJ ~1') 
~NDII= 

60 \0 10 
(N[:) 

3-fJ 



PtOEtR.PcH lHe~~ 
C P~UH WU ICH USE'~ 1J.t~ Do LOOP 

IN1~~1t ~,",I 

CO {)IH~NStON )(" (5) 
10 ~I\{) (5,f) t(d/x(.l)/ X(3), )((4), X(5J 

'I::: ¢ 
@ Do c2.0 I=1,5 

20 'I=='t+X.(I) 
W~lf~ (b, *) " 
60 1'0 10 

'" 

END 



SUMMARY 

x = A+B H~ANS 

ADD A fo ~ ANt> PLAC£ 
fHk: tE SOL1' 'N )t. 

X= X+ 1 MEANS 

TAK( 11-1E (!'Off€Nf VALUE 
OF X I AOb 1.0 IT, A~I) 
PLAeE ~,sul. 2>AeK I N X. 

HoR.~ eoHPLI C Af~f) AS~IGN H~~T srAT~H~NTS: 

X(l) ~ (B * 75. ~I)* * 2 
O~ ('15.(1>1 B)2. 



SUMMRRY 
\F - T~EN'" ELSE: END1F 

,1= \1\.'1'. I). '~Er.J 
CD A~B+e-35.0 
® BSAT :: l.5.0 * FOUIl.VA 

ELSE 
@ B~ lb.05 -4-A 
® ('.SAT = SIN (t) 

® JBJ< :: B". 3 - (2. - 8) ... l 
ENt)IF= 

11= A ,~ 6~AT~£. TJ.{AtJ B, (XE~UTE 

ST"f~M€NT~ (j) ANt> @. 

It:: A IS L£S~ fHAN Ot EQUAL "10 
fb, ~t'~ur£ £fA'~M.~JI,nS ®,®' AND@. 

Nof': f~~ CotJ()lflOrJAl" 51A1~HE,tJl ~AtJ ~£ 
QOI\l~' Df,R.A Sl'l H Dec Q.OHP 1.,1 ~ A If, [) 
fHA~ J"usr A> B. 
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SUMMRRY 

1)0 20 JVAL = 1, 152, Z 

20 AR"'AY (.rVAL) -= SIN (SQRTCrVAL») 

1HlS DO ~OOP 5E'$ -(H~ VALU~ O~ 
£L~H~tJ1 ',~, 5, ea. (Up .0 151) 0 ~ 
AiR-A" fo TI-lf SIN€. O~ f~~ S&\JAR.~ 
({oor OF TU£ \/AttU' O~ ,~ \ N~€~. 
(W"~ 'IJ!) 

1 - PJ£61 NN I (\\6 vA(;u," OF j'vAL 
2. - I N(!JL~,t-1~tJ-r U~~ 1) (',3 J 5, 1, etc.) 

152. - fH~ l,~~-r \}A~U~; ttJ l~t~ (!A~~, IH£ 
lOOP WilL CtJD \41, IlI-qj ISf. fH£ N~~I 

NUH~£R WOUt-D ~ 15;. P->u-r If \~ ~\G6('~ 
1H ~tJ t 52- 1 So rr 1 ~ tJOf ~Ol\\G. 3-/S-



10 AceoHoDAf£ fH~ ADb€D 
INPur/oOTPUT Q.APAlblllr,e:s 
OF ITS pR.oeE.SSOI{S r tNT~L 

l--tAS ADD[D TWO GiT~NS10NS 

10 r:ORTR.AN-8o: INPUf AND 

Our PU I FUrJ ~r,oNS. 

CC\ll INPul (PoRfNlJHP.>fR. 'JAR.) 

QI\US£S (JoRrNUHf)fR. fo ~~ ((~Al) 

PtND THE DATA PLACfl) IN VA~ (S 1?>rrs 
ONLY) 

~ALL OUTPUT (()Of{TrJUH{bl:t{, VAR.) 
CJ{US£S ~ ~(rs o~ DAiA F((OH VAR. 
10 PJ(, ourpu. .0 PoRTNUH8~(( 

No\~: PORT~UHbfR. kusr P.::£ A CON~TA-NT 

€'X~HPLE£: 

eALL INPur ( 3, jDUH) 

tALL OUT POT (Z3, PvAl) 

3-1(, 



AN £lAHPL£ 
OF 

I~P\)f ""~~ OurPu-l 

PR.O & ~A H 1=\ \J f, 
e, -rHl~ PR.OGR.AH TuRNS -rHf ~'1~T0H 
C lNTO ~N ~~PfNS\\lt &wrrCM~ 

, N, ~bbR. -r~H PDT 

10 QtH"t, INPUT (C/J, '-~HPDr) 
c'ALL OUT POi (C/J, T€H P bT) 

GO 10 10 

G~{) 

3 .. 1'7 



o~c£ ~oo HA\l£ (lft~PrfE,D A PRD6~PrM 

(SUCH Pc~ 1 T~R.O 5) U!SIN6 IH€ TE.x.r 

GDlroR. You Aftf. NOW R£AD'I To TRAN&~T~ 

\1 1"0 HA{!,H IN€, (!,ObE. 'Iou ~ouL-D DO rr 
e,,, \-lAND o~ LET Ttl £.. HA CH' N[ DO IT 

FOR- '100. TO DO TH l~ '/Oll: 

FORTSO +i lenD-Me DE.8U6 

No-r~: J)E~U& $P~C.It:f~S 'H~-r ".. SPcGalAL S'f t1~OL 
f~~l.~ ~HOOl,D P.>f ~~Af"~l). 

3-J<? 



'loUR. 
PRDGfU\H 

T~~T 
( ONTOUCUtb) 

'fOUR 
P({O&UH 
T~LT 

(T5L01..FOR) 

FORT-80 

TU6 PtoGR.AH THE PR.ObRAH 
l,\~TINEt 

HACH INE COD,-
(,s.l. C/>1.0BJ") (-r~t ¢1. l-STJ 

Nar~: FoR1'So U5>€S 'lout ~OT AND SuPPliES 
.o6! PtNt> .LSI ~OR ,I-l£ Et"~NStONS. 

ON -rl-lf H~e.w .tJE ~O{)€ A ~b PR.o6R.AM 
l'~Tll\\ft ~llES If eUAft.S. 



-(H~ .OB! Fllt (!'R.€'AT~l.) B'l T~~ 

TRAN~l.~T'ON ~T~P )~ NOT l!.OHPt,ET6. 

rr l~(!,K~ TI--tE ~OD~ Of: THE FOR.rR.AN 

ROUflNE5 (~U(!~ AS ~IN£, t!OSItJ£. etc..) 

iHAI WtR~ IN VOKED B'I 'lOO~ 

PR.OGR.AH. -ro eR.(AiG A OOHPt,E.€ 

Plt06R.AH, W€ KU$T LINK T~E: .OBr 

~ILE WITJ-l ,HE FORTRAtJ I.,Ie,RAR.I~S. 

H~'~E 
OOO~ 

( \sl~i . O&r) 
UNTouC~€{) 

H ACI-t (tJ€ 
CoDE 

(~Lc6i.oBl") 

l.,tNK. 
PROEtRPtH 

COHPl€r€ 
HACHIWe: 
c.oDe 

(1St ¢i. tAlK) 



W~ lLt f\-tf PR.O~R..~H \5 ~ Ow (U)HPt,E"r~. 

1, ,~ f\lOr A-~~16N€D To Pc~'I PA-tll~Ut.At. 

H£HOIt" LO(!ATION. -(HE I=INAL ~T~P or: 
PROa£S~I~' )S To LoaAiE rH~ PRo&~AH. 

LO(!'A1'E ~L¢j.. LNK MAP lINES S'IHboLS P({It-JT (:t.P:) 

/ 

aOMP('Er& 
HAe&-( ,~£ 
(!'Oi)£ 

(~L f/J1. LtJK) 

R.O~~Abl~ 
PRoEa2AH 
(~L¢i.) 

H~t1.0~'i 
t,Al0UT 

(J>t'~T~b) 



10 R.uN 'louR. PR.06R-At1, VOO MG~O 
ONt" (L~FGR. TO rJ..lf FILE THAT IT 

1£ STot'D I~. 

J N OUR.. R,\J~N IN 6 E xAHPL~ T~ I~ IS: 



L 

1",( b£\)£I" OP H£tJT STE,PS 
(A rt~'''E.w) 

D~~~lB( P"-o(!J~H 

(!oM P l~ f' L" 
I 

OCSCR.I& SOl,UTIOtJ 

Q.oKPlfT£LY 

I 

PAR.f'f/O~ ~l,urlo~ ItJfo 5oFTWAIl€ 
, ..... ---

~ARI)WAft ~~OFruJAu' 

IHPl.,tH~N1 I-lAiDWAU lHPt~M.~tJf S,OF,wAfl-€ i 

PAIL, O~ ~o(..()~,oiJ PAtl' OP SO~I)TION 

D~ 6u6 I-(A~DWAfle 

I Nf€Gf{tl1~ rIAK-DWAfl.€ ......... 
AND &OFIWA~€ 

I 



CHAPTER 4 

:ICE-85 
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ICE 
IN - CIRCUIT £MULRTOR 

2. • So~n,uAfk. Dc But:, 

3. S'ISrGK ~~Llq 

4. J:INAl &'l~r~H rG~-r 
l=oR. p~o DU CoT \ of\1 

It-I 



• TWO PRINTED CIRCUIT BOARDS 

• TRACE CABLE ..-::. 

• UMBILICAL CABLE 

• SOFTWARE DRIVER 



H€HOR.'( 80S5 (!PO 
. INP,% 

OUTPuT 
P~TS 



I f\\ fH£ 6fGlrJ~ JNf:r or: I-l AR.DWARf 
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HAP +~~~~ L€tJ 41(:. JtJf~ll~C c.o~t/>¢~ 

10 ~G,CK HAP ~1Pt1US: 

H~P 

e-l 



3. (C!.otJ-nr--luQ)) 

INPU-r/OU1POT 

HAP 10 p~= GUARDE,[) 
U~ER. 
INfbL\'~C, 

wl-l£Rk tOJ\..t\::U.~ 15 Ot-l~ ott t1of..€ 

CON1'a. UOUS ~t.O(!,~s. (S Po~~1 ~LO(!~ 

~X,t\HPL~S: 

HAP 10 if> ,0 1 -= USEtt 

HAP 10 ¢J .0 1:: ItJfELl~e 

H~P r 0 (/J fo I=~J.I: 'tJ'~L\'t l!. 
HAP IO 5(OT To ~~T =- U5~tt 

MAP IO 



lee 8S e.OHHA~~S 

lJJH~R.~ Ci le,nllm( I~ TJ.t£ ~'L~ TI.(€ 

U~~R. HA~",tJ~ ~Dt IS SfoRfI) ItJ. 



50.} «,uN USfft PR.06RM1 
(:f~G bo (!OHHP<M~) 

Go [FRoM tllidAJ li:OR.f\Jf;R] 

[-n Ll bretLk end..~R. b,u.oJc. ~d.2.] 
[01\ SY~JJ 

[-rlL.L S'l~] 

LU~E:R~ ()cl~ J~ I;{~ 6~A~TltJG ADD~S~ 

ANI) ~0Jk,~6'rl~ IS 

(~AMPlQ·. 

((EAD 
W~lff~tJ 
~~fC,UTfl) 

l N PO'" 
Ou-rPOT 

Go F~DH ~~Rr l=o~£\J~R.. 
Elo ~OH. ~rl\R,T IILL .fo1AL WR,('ff~tJ 
GtD ltl.,L • ,O~AL 2.. WR,lf1~N 
Gto *fIlA. .~OIA:-C3 l.U~1<1~tJ oR.. .H~~ ~Ab 
Gto -r'l,L •• ON£ it.36 ~xk·curfD OR.. • MIN Wel'f-f£N 
GO -rILL 35 )Li~ ~(€ CUT€-D 



DISPLA'I I HODII='I H~HOR" 

WJ.(€~E: {)..d..dlt.AAt~t ,~ EITH~R.. A ~(tJGlC; 

fl(DD~~<; Oft A R.AN6~ OF ADDQ.f-S~<;S 

1=1>R. I ~s..fP<tJC£: 

B~T' . HA~ 
B'lT'- .IXUA'I 1'0 .J~eK. 
to'fT~ ?:4~ ~ If; N 5<S 1-1 

Lt.X>Rl) • HI tJ 
WORb • AfLRA\f 10 • JAC.K.. 
WO~f) q51¢~ L.E~ 3c/XI>H 

fa HOJ)I~V 

~'fTf o..d..c1A.::: VoL G \/t1.l]. · • 
'+JoRi) 0JilAk :. V u.. G v a.t ] ••• 

Wl-t,t, ~ 15 A ~I~t( A1)[)~S~ ~"'~ 
vdL I~ -rn~ ib'l Tb o~ WO~D "AlO~ ,0 BE:, ~ofEb. 

S~f' . HI ~ :=> ?JSH 
~~i' . AAR.A~ ~ 2~ 131M J I~r, 3', Zq, ZA 
WoRe • 5AM = 4A1'1 
WORD .vJARtAV = 4BZZ., AA'1'l, ~51r/>r, 3\Q 



D\SPLA'l1 HoJ){P{ f£6,SrG~ 

t~ 
lJJ..t£ff j l~ A ~'Sf€~C ~AK€ 
(I.~., t:\ I &, ~ 10, " U I l, '-Il, t>f, Pte.) 

-- leE ~ESPoNSe: 
ttG ~ 
P:¢q>I8J.t S: ~'1 rEH A: 0F H F:. </>¢>H 8= 9¢fJ. .fk.. 

1"0 KOD\l='I ~ e~G'~TeR! 

R.,'k = VoL 

W~~ff uU I~ fl-1~ VAVUf 1() 8€ 
P~Aceb ItJ TH€ l€bl~'f~ 

((A = f3 
R.P.> C: , Z. ~ '+ r 
R-pe ~ ~~l f/> 



Ie, as COHHAtJDS 

[)ISPL~'/ INPUT PoR.f QoNTErVTS 

.. POiT· ..por'H\.WW\... 

WH~flf ~~ l~ THf I tJPUT 
POR.T DEslRro 

Po~T 35 
POILT Ir/J-r 

HODI~" OU-rPUi Po~r QO~TErJ1S 

POR.T ~r-'ht.ww... = ua1.. 

WI--lE~~ uU IS Tu~ VAltU~ To ~ 
P[;~b ON I~~ OUTPU, PoR... 

PO~T c:l~H -= '"'' 
Po~i I c): I ¢ 
PO{(T 1&H = (~I'¢>Icf>I,/ 

(--7 



leE 85 ~OHHAtJbS 

DI$P("'A'I -r~ACE H~HO~'i 

1RA-C-f DISPlA'I HODE 

-rR,PcC£:: 'NST~UCT'ONS 
~iClfS 

1RACf DI~Pl,A'/ 

Pt'NT ALL 
:th 

\JJ"~e~ n = ~uHbfR- OF ~~IR.I~S ,0 Dl 5>P~f-\.Y 

PR..INT ALL 
PftlNT -I; 

OLD~-r, Nf:lA.)€S-r 

OLDfS" HoVE TO ~(R.~r ~tJTR.Y 
IN TR..ACE {bu~I=€R... 

NEUJ~, HOv~ To LI\'S-r etJTR.,v 
IN T~AC~ ~lJJ::l="€t.. 



Ie' 8S C.OHHANbS 

5b) STfP USER.. PRoGR.At1 \ 
(THE" 5TGP (!OH H ~N~) 

ST~P [F~OM a.ddAJ ~OONT iAH>-IO] [fill ~6lUl11~(}/~owl1J.! 

WH (~ a..cldA. I ~ TH.~ S TPrU l\DDil€SS 
~-to I~ A D€CIHl\l (!'OUNT OF 
IN~rf{ue(IONS 10 B£ ~X£(!'()TfD. 

~d., 1 ANI) ~d-,2, AU eON DfTIONS 

1'0 ~TOP ~l1lJlAIIO~ WH~ N TU€'/ 
Pc(l~ ~NCOUN'1"~feD. I tJ THE PR.OP,=R.. 
Lo6l(!Pc'L ~Ot1~(N P{r(~ SPGC-'F'~D 

~~p ~ttetJ~~ 

ST~P FR.ot1 . STAR.r r=o~V€1L 

ST~P ~UNI I f/J 
~I~P I=2DH 3~¢¢ aOONT 2.'1 
ST~P F«'oM •• OM£ :lf35 -f"Jt.,L e'lf£ • HA)(>55 
S1~P '(IL.(, Pl!.= •• fvJo*2>5 OR woRD .LIHlT-= 1'1iPtI> 



I(~' 8S COHHANbS 

{~E DUHP 

W~(LE" ~TE.PPING. w€ WANT To 5£E 
l,UI-fAT I~ HAPP£NING IN THE £'6'~Tt~ 
DC: Ti-lE B085 

DUHP 

~OR. GtJAbL~ DUHP, W€ CA~ .5~l£"CT 

1rt€ AR.~A:S O~ OuR.. P~06R.AH wl-l~e~ 

DUHPING WILL oceu~ WITH THE" 

FOlLOWI NEt: 

'-P0Jt,~ 
CAlL 
1UfwiP 
~11)~N 

wK~It{. ~ ,~ ~~ ftf)D{l£~~ 
«.i\N6E. I.e.., 

I <l>cf>~ H ,-0 2. q, f/> ¢ J.I 
01{ asro¢> LEN a¢¢ 

(! £XlL IN D\ CA1'~J) A. ~UHP Wlt,l, DQ.cul 
fA~~ "H~ A CA u., I N~fR..uef 10 N IS 
~ x.~ CUT~b. J'UHD ANI) ~1Ue~ fboTJ..I 
f:lJ~CrION ItJ TH~ S~K~ W~". 

(-10 



LABORATORIES 



LA 80 rATOR~ 2 

ISIS AND INn: L SUPPLIED 
FILE· MAM'PULRTION PR06R"M~ 

PURPOSE. : 'To Bec.OME. ~AM 'uA~ \A)\Oi I~rre:,­
SOPPt.IEO FILE MAt-lIPOLATIOll PRoG»2AMS. 

1. TUfl~ OM SYSTEM A~D It.>SEIlT sYSTEM OISI(er'E ,tJ Dfl.II€ fj). YflES5 ll.€Ser TO LOAD ISIS. 

rilE ~VSreM DISI(EfTE '*'S 5EIIE~AL . i=.teS OAJ ,,.. THAT 
wE WILL coPY OAJTO TUE USEIl. OISKEn'E /fAJD TJlEAl 

/tAOOlPV. SEIbItE tAJ6 CIlAJ CoPY FIt.ES OAJro TIlE USEIl. 

DISKETTE we- MIJST /NIT,ltUZE IT". N~AUY 11115 IS 

AJDr tJ6 CE.SS~Y, Bur THIS DISK EnE IS BtAAJk.. 

z. r~SE (IT (JSEIl IJ/SKErrE /IJTO ~'VE t. 
~ CAR.R'~E 

3. TYPE: IOISK :Fl: "' .. WI ,,101. yy ) (le:TU~U 

WHELE. 1rI1H/tI: ~€AJT #l(JAJm £t'e, 5EP, MAY etc.) 
tAd = cuUE"AIT PAY (i~. Z~ ~3 ftt,) 
11 ~ CIILUAIT '1£A~ (ie. 7', 80 etc ) 

If. WilEN THE "-" pl!.DMPr f{eToLNS, T1I€ IAJlTllftllll"oAJ 
IS C.OMP(£T€ 

To SeE wHAT Fll€S II(lE (lEcoUJeD ON 'THE D'S~ErrE wE 
WILL USE THE I)IIlEcrtJ~V P~~ItM DIll. 



LA80J?ATOIN 2 (COIJT/AJQE()) 

5. Type: 

OIl< J ) 
/VOTE TJlA T THeRE SEEM To 8£ AlO ~/i£S o.tJ TIlE PISK.ETr£ 
YeT -SOME ;'PA'E HAS S(;EAI oJetJ. TilE FILES MUST 8E 

.. IAJ 1I/~,I&c. ~/ SO TIlY: 

DIR I 1 J 

AliA! T"'E~E IS THE DI£ECT(j~y, MIIP, LAIJEL RN/) T; iJoGr. 

OA16 DP THE Mosr FI!.EfUENTI-Y lJS€g PbrJ.IIJ11S IS COPY. 
To use IT WE WILL coPY FI1£5 HOM THE SVSTEM OISI!.E.IIE 
ro THE USEIl. PISKE77E. 

b. TYPE.: 
COPy fILEI.Ollr TO :Fl: fILEt.i)AT ~ 

TO S~E WUAT HIIPP9JEO: 

DL~ II 

COpy cAAJ eDPY seVEellL FlI..ES IIr" l1ME IF THEY A~L HAVE 
!jO~TH/~ IAI COMMON IAJ TN61L NAMES. 

7. Til'!: 
Copy f1LE2.' TO :Fl: C}, 

NorlcE. ww OIJAJT ~EEO TNe PEST/NAT.., Pll.£ NAME IF IT 
IS TO 8e THE :}I'ME liS THE soukE. THE C DPTIOAJ 

CoPIES THE FlUS ATTIll8uTE5 lis 1JJELl, AS THE FILE. 



LeTS se-e tAM-lAT IP€ ~T. 

OIR t ~ 

CON ALSO liAS THE /l81LITY TO copy HtN ()AJe OISKE m= TO 

AAi()1HU EVE'" IF OAJLY DAlE O~'''E IS ~'AIL"8L€. lET:S 
CDfJv A FlLEJCtMf rilE SY$1EM OI$K.ErrE TO THE lJSE~ 
f)1$K.errE uS/AJ' IJAlLV f)~/"E' f/J. 

8. FoLLow CA~E FULLY ! 

~) TYPE: COPY FllE3 To FIlEA f ~ 
b) WUaJ "fAJS€iT 50tJlcE fJ/SJ(erfe" mIeSSA6E 

APPEAlS WE c.A1J TYPE THE cAUlA'£ IiE1VbJ 
SIAJa:. 1HE SYSTEM DI$Il€1TE IS IA) PLAc.€. 

c) WUEAJ .. IN5f,£T OEST/AJAr/DN /)lSf£nt "IIPPEIII!5 
IZEIHO lie" -ruE S'IsrEM /JISKE1TE II~D PlACE TII~ USEL 

OIS/CeTTE IN OIl..VE ~ TYPE cAIlIlME I!ETfJ~AJ. 

cA) W~AJ ., INS€~ SYSTEM OISt.WE" IIPPEMS ,lAtE TIlE -sY$~M DI$I(ETTE ItJ iJIlIV~ fJ. Pur THE 
IJSEIl IlISLerT€ BACK I~ P~I~E L. 

lets see IF IT IA>O~IC£I) 

OIe. 1 t 

REN AME At.l.IJaJS us TO IlE~AME. II ~/U; kN7H()1)r II(,TE~~ 
nlE FILE IN IIAJY OTHEI! IAJ~Y. 

/(€NII/fIE :f/: FJLEA To ;ft=FILE3 ~ 



500AJEIl Oil. lATEIl WE WILL WAAJT iD PELETE A PILE .. 

10. ~Y: 

To see· rilE EFFEC.T 

DIf 1 ~ 

I~ A ~/LE IS W~/rfE P~01ECTED ,1" mltY NOT BE PELETEJ) 
1Ji.. ((ENAMEl). 

10 UAJIAJIlITE P~07Ec:r A FILE. USE THE J4TT~/8 UTE CIIAN'~ 
Pfl.o tJ,IfM. 

11,. TYPe: 

A "tlB :f/:filEZ.III1A W; ~ 
NDW 1)/6 DlIleCTIJIl'f Sl/0II1J) SUOW A AJt!JAJ .. WitlrE 
PIlOTE,c:reD STATUS FoA.- TNIS FILe. 

f)IR 1l 

DELETE :Fl:FILEZ.IIRA l 



/HE Q ALtoUJS US 1'0 D"CIPE tNJ A ~/'E 8'1 Flte 
IAsil IAJlSTNfSl. A PIL~ 1$ to IlfiMA/AJ (J( NOT. KIIEP 
~o"'e ANO OCf..ETe 2. (R~MeM~~1I. TH~ ISlS ~/"j 
Itt.. P~O~t::rED!) Sire 1'NE /l.ESUI.TS WIT/.!: 

OIR. 1 ~ 



LA80.IlTtJRY 3 
CrEDIT 

PU~POS€: To f:AMIL/RRIZE. THE STUD£AJT WITH THE. C/(EPJr 
TEXT c()ITOIZ. 

1. T UIlIJ OAJ THE SXSTEM /lND Tilt; OlSlt.ErrE PIlIVES. LJSEKr TH~ 
SYSTEM OI5t:.ETTE IAJ DRIVE .tJ ANI) TilE V5EIl DI5J(ETTB IN DRIII~ 

1. . KeSET THE SYSTeM. 

You SJ./()l)LP NOW 5£E: 

ISIS V3. 'I 

2. 7D /AJVDKE TilE' TEXT E/)11O~~ TyPE: 

CREDIT filenqme) 

WU~II..£ filellQMt IS IIA1Y vA(,ID FILEAJAME OAJ 

/)~'VE 1. SUCH AS -1=1: TSt. ¢J..FOK. (CK€Dff cAAJ 

BE VSEf) To cte/JTE II FIle fJN IIAJY ~/VE BUT Ale fA}lLL 

Al,w Il Y5 86 IJ5IAki PlU1/6 i) 

Now You litE ~OIAJ4 To C~E~TE- II 16>cT Flu US/AJ6 TH£ TE:>tT 
EPIT()". IILTHOlKf4N TilE ~/l6 ·YotJ ·C~EIfTE WILt. 8£ II -rEXT FILE 

IINY PArA f)~c ~o~eRM CAAJ 8E CK.£RTEI) A~ ElJ,5ltY. 



LII8DIlATOi,Y 3 (COIUTltJUED) 

THe 5CKEi5AJ SHOULD LOO/( LIK.E: 

I5I5 CD -81l5€D T€XT EO/Toe VI.~ 

NEW fll£ )(XXx BLOCK.' L€fT· 

3. To e.~"E''' -reX.T 5IMP~~ "TyPE AS Yoo wout..O O~ A ,YPEwt'TEf. 
TA6S ARE SeT AT 8) l(o,2lJ 13'Z etc. (T"'15 C.AAl B£QfIWGEJ» 
IF A MISTAKE IS Mf\DE) POSl'T'OU THe Cu2502 UfJD6R. THE, E~lOe... 
AtJO \'/ P€ ~€, coRRECT CtiARAc:rel2 . THe, FOlL.OO)'~6 KeYs A2e 
~f)l OP€tAT\O~f\L: 

tD 

tc 

Cu~SO~ 

C.otJTR.OLS 
POSITIOU Co~SOR 

llLET€ C~f\~CT6l.. AT 
Co2SOR. PO~ITIOtJ. 

IU5€2T CHARAcrE2 AT 
Col2EvT cutsot P051TIOIJ. 

To use ripe: 

te 1'HE~ 

CH~2.I\C.TE It Desl~EI) 



LA80l..RTOIl'l 3 ({!,()AJTllJlJED) 

Vow TYPE THE FoLLOWIIJ4: 

PEfl.FECfiOAJ IIJ TECHNIcAL /lATIOIJAi,ITY Kc9()/~CS C{)MPLETe ~ 
"NDIAJLEPG6 ()IC CAVSE/5PFEC7 ReLA rlOAlS J 
PwS COIJTlOL OIlEA. ALL ol! THE I.ELEVHNT; 
VIIRIA&ES oe Cl05()2E. TNCtEfotE)'} 
{)NOe~ N()£MS OF KATIOAJIr(,ITY J 
()~6AAJ I ZA TlDAJS SECK.. TO SeAL Or" TIIEIIl J 
Cot.& TECNNDUJGI6$ F~()M EAlllld~IJIAEAJTAL I~FLIJI!AJCES. J 

REM&NJMil. ) IF You MA!('E IINY mJ,1T11K.ES USE THE t!U/2S1JI! 
C()AJrt.OL~1 tD AN/) fC. (J IS CAiiIR('E ~ertJiAJ.) 

5, To £ND THE EOIT fiN/) sToRe THIS 8LO{,~ OF- TeXT DIJ 1HB 

OIStETTE we MVSi ~o INTo tOMMAAJD ",oOE. To PO THIs 

TYPE: 

l£tOME\ 

--~ ... 
P~fec.T\O~ UJ TfCH~ICAL llATIOOALITY Il~VI££S etG. 



LABoRATDRY 3 (CONT/AJVED) 

~. To Et,r TYPE! 

E.X J 
TilE TetT Ef)/TOIl. INIL'- (JPOArE 7f1E FiLe OAJ j)IS~E1'T6 rHiN 
I~IS WILL ~$tJNlE e~Tt.OL. 

7. FD~ LlfIl.&EA ADDITIOAJS IfNP IJEt.eTlOAJS To AN EXIST/AN, FILE 

rUEK.E II~ MVEt.1I1." SCl.E6AJ mODE COMMIIAJD' A-AJD 
~MMA/JO Mo06 CtJAAMAIJDS THAT mllY 811 EMPLOVE/)" 1JIt£ 
WIlL FU~THE/l. moOl1Y rilE F/LEWE HAilE JUST CI,EFlTED 

USIAM, "THESE CDMIt1AIJDS. ~/~ST t.E-EIJTe~ TIlE EPITDIl IAJITJI; 

CR€f)/T f,len4h1t J 
WHU,E fl/eJ)Qf)1f IS TilE SAME As 8ERJ~e. 

ISIS CR.T .. Bh5E{) rEX T EP/TlJR. vt.fJ 

---~-

PEIl. fECTIOA) IIJ TeCHNIcAL RATIOAJIIUTY ~€(jXJ~ES COM/tETe l' 
~Ef)te e.tc. 



8. To E~rE/l. A ·LAI./,6 8(".0'" o,c T6XT IIJ THe TEXT USE 

fA text IA. 11.) THIS C1I6& un EAJTEt. A LINE of TEXT. 

0.) PO$/TIOAJ rHe CulSOl. IJAJDE~ THE P OF PLUS. 

b) TYPE ~A. AJt>TICG THe lEST of THE fiLE, 

"DIS'APPEA~s " 
c) }Jow TYPE: 

THE ((U/CK 8ROWAJ fOX JuMPED TOO 11/61-/ J 
IF A TY PlAJ' MlsrAI<.E IS MADE I r CIIIJ 815 CJtleqcf) 
WITH tHE /l.U80tJT AIJD ~X COJMMItAJDS. THE CIJ(lSOIf 

COtJTtoLS (JJI(J., AJor AJO~/I. INSIDE A 1 A I1JS€Il.T, 

cA) TIJ EIJO THE I#JSEIlT TYPe fA. THE ~ES, Df THE 
FlU $I-IOIJLD b:IIPPEAR. 

~. TD 2EMOIIE. A LA~&E 8LD(,/t! (J~ TEXT usE ft~. WE SHALt­

II.EMDII£ THE NEXT To LAsr LlIJ6 IAJ TillS MAAJAJ6~. 

aJ Pf).5ITIOAJ TH6 CUI$DA 1J1J/)6 /l THE () Dr £~AAJIZItTJOIJ s .. 

TYPe fZ. 

b) MOllE. 1HE CtJ~()1. tJN/)EIJ THE 1/tT THE ENO ()~ 
Tf/£ 5AM£ UIJE. 

e) TyPE A $EGDAJO It.. THE LIAJ£ SHDllLO DI SAPPEAIl. 

50 ~AIl., WITH THE 6XCEPTIOIJ OF THE SXIT COIVIMAAJi>, WG HAvE 
REM AIAJEO IAJ SCiEEAJ MOOe. eflEOI, HAs /HAIIV PfJwEIl.FUL. C,OMMt4AJDJ 

THAT /lIE EmPLOYED IAJ CoMItJAAJ/) MDOE •• S'NC6 THU6 FI~e' so MIWY 
1AJ6 WILL ()NLY TRy A PeIIJ. 7iItOIJ&HDUr THE. ~EST ()~ THE WEE" 
yo() SHDIJ/-p Tit /ltL ()F THE.M. 



LA80ll.ATOlJ,Y g (COAJTI!JUeD) 

10. ell~SOi. MDVEM~AJT. 

THE, CfJtjO~ IS AL/nO$T AT THE eN/) ()I O()~ FIlE. We eAN fJO$ITIO/J 

I T TO Tl-le IE "AJNIA)(, IJITH THE. OIJ~SO~ CD~ r£olS J BUT l£r5 

r~y C()IMMAAJIJ MoPE,. TVPE 

rWOME \ 
TO ~ET 7"0 COMMAAJ/) MODE. 

JJow TYPE: 

rTT ;) 

To t.6TtJll~ TO SCA.EBJJ /fJo/)e TYPe: 

tv ) 
AJOTIC,E THE CIJ~S~ 15 AJ()uJ AT rUE 1DP ~F THe FILE. 

WI! CAIJ MOil' 1JIE CU/SOI 70 THE €AJi) of:. TilE FlU WITH THe 

JrE COMMAAJD LIKe: 

TyPE 1 HoME) 

.ITE ~ 

1V t 

THE CtJflSOe. jHOUL./) 8G f)f THe eJD "F THE FII-E, REMEIII8£~ 

IT IS NO r IIL/AJ1f YS lJ€ceSSllit 10 &0 !JACK. 10 ~ceEeAJ MD()£ 

IIFr&R. EXGcurlA)e- II COMMAIJO MOI)E COM/J'lAAlO. lAJ ~AGr rr 

IS Poss J8U5 TO HAVE AN 6AJT/~e EDlrIAJ{;f SESSIOAJ I~ THE 

(!OMMAA)/) MODE! 



LA 8C1<A rot.'! 3 (co AJ TIJJUE.D) 

1/. As LOAJfI, AS INE .Aee IIJ ~ct€£AJ flJO~ L6T S ADO SOME 

NoR.E TeXT TD THE fiLE. CDAJr/AJtJt= wlru 1U~ roLL.OlAJlAJ{JI 

THE NOAA tEPot.r CAus RJ/l fJ ~ 
IOArlDAlAL !'oLICY TO I.€'C041JIZE t 
THIJr A(j)t)ACtJI..TIJ~E IS IIJ THe J 
/VA TION ilL IV TEL-EST ANO TO ~ 
£AJCDIJRA'E PilvArc FArMIA)6 Dr J 
~/SI-/ AAJ£) ~H.LL PI5H. L 
I F COAJ'R~SS t;VENTb!Jt-I"Y J. 
IAJCLIJ/)ES IJtplJA CIJ'T()iE IIJ ;, 

5tJGJ.I APPRDP~/A rlfJA,)J, ~ 
TH£ eMPHAS"1S PRD~A8L'I j 
WILl.. 60 To IE S£A12CH L 
DN ()AJiOMAJJTIC ~p£c'le s J, 
t./~G TIILRPIII ~Nf) CI}£P, J. 

12. IIJ TH~ COMftlAIJ/) MoD£ IT IS POSSIIJl6 TO IAJS£tTJ /)ELeTE~ ~11Jf) 
~u8 iJTITUTE J MOVE IIIJI> COpy TEXT. 1AJ6 HAW5 AL~£II/)Y useD 
COMhflfNIJ MODE CDNNlIi~Os To hJD~6 THE ClJeSDt. 10 THE eXTUMeJ 

6~ THE fiLE. S,N" MOJr ~r THeSE. Cf)MIt /iIJI)$ ClUJ IJLso BE 

AC~OMPUSUEO IAJ 5cIleeAJ MoDE, we icXC.l.. GlJAJC6IJTt/iTE f)1J 

SOME 1HliJ'S AJ()T 6ASI(.Y IJDAJE IJ)ITII .5U£6AJ No()E. r:,e~rJ 
MASS $()BSTITlJTIOAJ. Cf(.€f)11 PtJJVIPEJ TWO WAYS WITII AND 

wrrHour 9(Jee¥, A hJlISS s()8srlTurlOAJ WITH t;~1.Y &oe.s 
As HJUtJws: 

0.) MOVE THe ctJl!Sol. 11) THE 10P O~ 71/E FILe. 

'tfOM e. \ :frr ~ 



b) REPLliC,. RLL (Jcc-ut.AAJceS ()~ "TO " WIT'" 
" II 

XXX 

f:ol. GA<.H QUEe.~ f2esPOtJO L\)IT~ Y FoR. YES 
AuO N ct" C.AtR.'~6e "2eTuW R>2.. ~O. IF YOU 

~~tJ,. "'to ~U\"t 1l4e c.oMtAAuD BeS:02e "DO FINISH 

T'lPE (ESC \ (ESC~'E). 

lEse1 ~,u.. A80£.'t J\~'i C~(1) IT ("OMMAllD! . : 

13. LAST, ~u't ~OT ~~ 15 T'-I€ 8L.OCK Move A~() BLOCK. 

coP" OF TE.)(T. I ... e 8LO~K MOU\s REMOVES 1lfE ltaXT 
f~oM ~e SOUQ.(,E AR.el\ UJf.tIc...6 THE. &..o'I( COpy Oo€s 
tJOT. LeT'S ilt'i A BLOCK Cl)PY. T ... e SLOCI( Move; ,s 

ID6~T\C"l. f)(C..EPT R>~ 1).1£ FI~AL CC>MMI\~I). 

~ SET A T~c.a AT TH€ ee.(,t~~'~" 6F THe 
rsx, "'0 ~e. COPieD. Us€" 1'l'€ SC£€&J MODE' 

\t " 1l:> POS'lIOtJ TJ..l€ cu2$OQ.. UN06Q. TH€ f> O~ 
PE2.fEC.TIO~ UJ ikE FiRsT UtJE. T'1P£ (HOME) 
,0 ~6" \t) c.oMMNJD MoDe. To :SeT 1H€ TAG. 

TVPc:'. 

TS4~ 

b) Go 8Pu ~ SC2eeJJ MoDe, ('tV) AtJD Mev .. 7f04e 

CoiSOrl 10 ~E t A~Te2. ·1~FUJE~ces" ~iH6 ~I\"J.\ 
(,.,JJ6. T'I PE \ H OMf, \ 10 <i.£T 1'0 COMMNJO MoOE: f\~D 
set TWe, iMt By 1"IP,1)6r: 

T55J2 



c) T HE- f!/~~r rfAJO TN, S OE-RIJE me 6UJGIt. OF TEXT. TO 

IJe C/JPIE/). WE NOW MOVE 11/e ctJ~ TO THe PLAtE 
WHE~€ THe TEXT I~ 7b 8E IAJSt5/l.Tef). To Of) THIS 

GO BAC/( 70 :JGREf!"AJ Mf)/)t; (1'1) liND MOlle THE CIJ£SC~ 
1'0 ruf "1" IAJ ,t tF lON'iESS £VEAJTuAuy " 

cl) LAsr ~rEP. BAcK. TD COMM~NJ) moDE (!H oM iJ) 
AND TYP£: 

XC T4,T5 J 

eo) To see THE tC$UI..T$ 1$0 To rHE 8E6IJJN/IJft, o~ I , 

THE AtE WITH TTT THEA) (;0 TO SGlltaEAJ Mooe (tv;, 
1Jor/cE 7HAT THE EAJTIt.E rIte. WILL AJD I./)AJ6~ ~/T OJ.) --THE ~fiEEAJ. 10 Sea TIlE t;EXT P~E: 

1N 

YfJ() HAVE A Ci.E 0 IT ()S£iJ "'AM/Ii/.,. Tl/.Y Moie DI- 7HE. 

~()MMAN~5 u5ref) WHe-Al tc)u HAVE 1IME. 



LABORAToRY 4 

POe.PO~E: To (.I,)21,-e) 'T'RAt-lSLATE J LIt.) ~) l..Oc.ATE A~I) 2u/.) 

A ~IC!TI2.~~ P20GtAM. 

T .. us LABoR-ATORt Cf\N Se; ~PP~OAC.HED o~ THfEe LeVE"LS: 

A. 

A - Mt\tJf\66MEm- OVERV/E\AJ 

B - S'ISr€M USeR..) ~ov,ce Pt()"RA~Met. 

C - E. x PEe.\~t.XEO ~Ii!OGfZ.AMMefl / € U6ItJee;R, . 

i. FOL~()f)J ~TEPS 1. * 2 Of I.A8o/'Arol,v Z. 
2. COPY THE PILE CHEC!(,FfJR. P~oM DR-lYE, ¢ 

TO PI/,/VE 1.. . 
S. ~AAJ~LArE THE PIlO~f1M WITH: 

RJRT80 :F/: CIIGCK.,FOf. . ~ 

4. GifT A U5TIAJ& of THE TIlAIJSI.ATEO ~()'t,IIM: 

copy :FI.CfI€CK,LSf TO :LP.' J 
(MAtE sutE 1He t.JNE PI.IAlTE~ IS ArrlltJlEI> 11) 

YODI. '''sTEM IJJI.IEAJ YOC) /)0 TillS! ) 

5. GET Ii t!OPy of THE UJJX t!JJNJh1AAJ/J FILE t' 



B. 

ftJ. R UIJ TJ.le COIA/IJ!JJJIJ rILE to LINK YotJ~ fJtb,lAM: 

Su8MIT :F/: fOiTL (FI:CHIiCf() J 

7. LOGATE THE ~IIJIIL IISSE.1fI8L~ : 

LOCAT€ :f/:CH€C/< .lJJ/( J 

8. RUN TJ./E fl.o&eAM A~r€~ R.eAf)IJJ' THE LISnAJ& 
(ro see idHIfT IT i)oesf) 

:F/:CWECK. J, 

1.. R.ATHEIl.. rHAAJ COpy A PifJ &I/JIM ~ THe 5YST6'M /J/S/tErrel 
THE SYJTEM USC-I. ()~ NfJVICE P£IJ'I.A M/f16~ SHOULD {!'fEATE 

A FlU USIA)6 CA£f)IT. (HIS PiIJ&£AM CAN 8£ COP/EO ~lDM ~AJe 
O~ THE PR.O,tAMS 5HfJWIJ II.) tecrul6 o/. ONI!" e.c TIlE P~O'lAMs 

G 11/6 AJ IAJ THE APPEIJ DI K.. 

2. . 0 AJC,G TJ.I£ ~/I£ IS ClEAT£!) I AJt.LDW ST£I'S ~ THI. 0 8 
OF c1ECT10IJ A. /(EM6M8€1i. Tb use Ywi ~/L6 ~AM€ IAJSrElflJ 
DF :FI,'CI-IECl. ffJl( etc! 



Lli 6ot.ArollY 4lc.o~ TIIJIJED) 

c. 
1 . THE EX PEI.IE1JC£P PtO'IlAMM~t. 1lJ1"" HAVI 6AJDU'14 TIMe 

TO allEATE TH€ Pl()6~AM DeSc~/8el> IAJ TNIS SECTI()A). 

LevEl.-. I - gllLANte A OIEa,8001C. 

LE"EL. 11 - 0.) fAI<E uP To IOD eAfit.IES. eAcH 
E.AJ Tty SHOUt../) TlIl<e PtAl-E AS 
fOLLOWS: 

tlJfEf. C{CHECK.), O(DfPosrr) o~ Q(OlJlT) D 
EAlT€£ DEPOS~T NUIA8€(2 (4 D,C'TS Mf\l) 

€NTEe. DEPO'5 \T 1\~\)O~yt (up TI> 1JIJ<X..)Q() 
'~7S 

~.5' 

tmE12 c(eWECK) I j)(OEPoSIT) OR. Q(QUIT) C! 

EMl~ CH€C~ OOMS€2. (40'~ITS MI\)() \1'" 
€~TER. C\04EC\( Att\OO~T(UPTO ~.'M.) sqAo 

€mEt c(CHtc.,,), o(~rr ) OR Q (Qt)ff) 

12) A~TEQ.. TAKtU~ THe DATA THE ~~"M 
~HoOLO softr THe TftAtJS~T'~S BY 
CHec.t<. 0«. DEPQSlT ~oM&e~ 11·hS·~ "'fAre 
f\ (?,AUWCS sWEET. 



c) THE fto ,tAM SHOUt/) 7H€IJ P~IJT 1HE SALAAIce 
SIlEET OAJ TIlE UJJE PIlIAJT6~ /IS FOLLoWS: 

5ol(,~D CWE"c,l(.S 

CHecK AJ6. AMOUA)T BALANlE 
f)EPo5/r NO. 

101 3Z7S:00 SZl),oo 
103 50.00 ~ZZ5.lJO 

lIZ 70,00 '3/~'.DO 

ete. 

LEVel. 1lI - THE Pi.o'tIlMlHfl2 SHO/Jt.IJ pe6PA~E A ~wlJ.l/lI.T 
THEIJ lAJilTE TH6 PtolhW F~DM TH6 FlIJWCl/lIlT, 
CDMPIL~ LIIJK.,LDtA'rE IINIJ IUN THE P~06IAM 
WITI-I ~~ps 3 THitJ 8f)~ SECTIOIJ /I, 
(Reh'J£M8EIl TO USE >rJut OWN ~/l£ NAME 

IIJ PLAce 0" :FI:CI/(CK.. RJe./) 



L 1180lfJrDlY 4 (COA)TIAJOeIJ) 

() THE~ lJseFUL P~O&LAMS THE AJOIIIC€ ()~ ~PEJ2/~)Jc6J) 

'to&LIfMMEIJ./EN"JJ~u.. !A1&Hr ATlEHPr. 

1. 0 I~EC.T ~60OCTtOtJ lOAN AMOt2.TIZ.ATIO~ Sc.,..aSDULE 

P~o~ttAM coou~a CAL(.OLATE A TA&l.E of JIJTep-eSr 
P"\O) PAyMENT -n:> '~ItJC..Pc...6 AklO PtlESEAJT VAW6 Or 
Motl'I\". t\s NJ OPTIOA) IT c:.A~ ALSO FI1J1> 

'IE~l'l f\C(.VMUc..ATEO IMTEREsT foR TAX PUl.POse~. 

PIt06~f\M SHOO\.,O AS," (Tt4tu 1rlE c.o~oc..c:.) PoR.. 

0:) Mt>~lHl.~ PA'IMEAlT 

\)) '1eAflL'I t~TEteST 

c) BE6I)J)JIIJt. PIL,LJC.\PlE 

P~O&tI\M SHOUl.D 1"H~ PRODUce, TIofE fOl,LOWJ~~ 
,.f\&LE O~ ,He llU6 Pl'NTEi.. 

rf\'1ME~T 
We> • 

I 
~ 

3 

• 

IZ 

Pe ... ,oo 
~~EST 

17S.OD 

\1'-1.S~ 

11~ .7' 

I 73.1$" 

• 
• 
• 

f\YM'Mf '0 ~~MAlbl~C. 

Pl-'WCIPL~ ~'~(,IPLt 

2S.oo 2QQ7S.o0 

f5.1~ f'')~' .Ss 
2~.2' ~'1rzy .5" 

. . 
• . 

21. ,'l~ 2'Ill0.l'l 1.09D,/7 



lJ-)H~ .. e L:: PERloD,c. 1"TE.iESr ~ YEI\~L'I ItJT6lEST 

\2 

P~'1M€JJT To P~'~I'L~ t, ... , ': fA'/MENl - PEtlo~ I~TEtEST"+1 

~~)Pi\~,PlE Kti ... Pe.l).)(.ItlE K - fIWME-AlT 1'D ftltJU'LE- K+1 

,,",e, fL()~ CMPtQ.l FOe.. ,..~,s P206t~M \s 

O~ THE.. tJe.~ PA(Q~ 



LAS Ofl.AToIlY 4 (COAJTIAJ()€.I» 

ENT£~ E~tLY 

'~T E5T 

Ct\LCUL~TE 

MDNTWl,'I 
lUTe. e~T 

CAuu~TE 
PEt,oO 
I ~ ~ 

c LCO~f\le. 
PAYMe~T to 
P~I~C."lE 

Cf\~C~T€ 
~6-&U PRtOO'LE 

'ISS '«,UT FINI\L 
LINE ~ ~lOP 



L,A8fJlATORv 4 (CONT/weD) 

W tIrE II PRf)'iAM WHICH fAJlLL PbJv//)e CHAN6E f1:;>It. 

Ii J)a.J,M fiJL AAJY IrEM IV/CIIASEI) THAT ebsrs 11.~D 
lJi tESS. P£INT ~"T THE /JAJIT ~F eNAAJ&E (HALF, 9IJAtrEi2, 

j)IME~ IJI tllE ()/. PEAJAJY) P/'DVIDtE{). AI"W~YS PISPcAJst 

TilE, 116665T J)6AX>MIJUArIDAJ IDSS/ILe. ff;>Jt c)(AMfte 
37 CeNTS IN CHAIJ~£ IAX)c)Lt) RE5VLr IIV 

1 - ~A~re~ 

1 - f)IMe 
1- PENNYS 



LABOtATOI'l 5 

ICE,S 

PtJl.PoSE: To IIc,qIJAWT TIlt STlJIJfPr tAllTII $OMS ,,: 

rll' F~('ILlTIE$ ~ ICe-SS'. 

!. eOh 111E ()9t(HJ$Tt,~TIDAJ afJDE II})P $IJ8MI' Plte 

TO 111S 1JSl/, DI$ K,E1T£ 

CoPY X(£TST. F/)I, TO .·~/,· 

CoPY leE LL. CS7) ro .. F/: 

t. CoMPile (ANI) /)Ileal:! 'b»r THE UST/~6.') 

fotTBD :f/:,IcETST, FCt f)£81J1J PbJr(tI.) 

~. llNI(. WITH HATIAN LIBNltJE~f N()T"'rNE LI8~ARltJ 
THAT I4l' 8elJJil IJSf/). 

SU8Mlr :fl:ZC£I.L(.'f/:z(.usr) 

'I. OvA "TIIi'ET II SY$reM WILL HIIYE MeMO//'Y 

IAJ TIl, IfJU,'N/~' fJA"El~: 

iOM tJ TO 7ft:-" 

0IM f.(J~(J TO 2tJFF 

.r/O fllJtn~; To 2' 



L A6ot.ATb/lY S (cOAJr~~D) 

1I , (COWTl'llJi (» 

/"O,AT€ :f/,' I'ETST.LAJIt. & 
CoDE(;) DAm(tN_u) STlkIf.(tB'HU) & 
IIIAP LINES S~,..aoc.S PlIAJT(:LP) 

b. AJOfAJ We 1It,e, bA/)Y FIJI, 11:£ ~8S 

ICESS 

,. FIIl5T IOE tntJ$T f!d,tJ)tA) tAM F/IIJM 11IE OEVEIJ)fJMEAlr 

S'ISTEM. 

MAP t/> To TFF : IAJT 7;~ 

MeAAJS IJDA,AIJ/JJ 20'18'0 8'1Tf$ OF lNTEUEG MEMf)/'Y 

(7~ TO n,.~) /lAID CRt/" Ir ~ TO 71-1 USER. 

MAP t;;, T() 271'1 = fJSEi 

lIoDte$SfJ tfJH TO t11" !K,TIIALLY GXI$T IN 

THE' IJset, j"$TfM. 

1. INPuT /()UTPlJr il50iJI.'EJ 1/1I1/1/),/ EX/$TJ IN TilE 

usei 5'1$'£'''' SD Idf filE (111M 

~RP 10 t; TD 21' = ()5Ei 



8 . AJDW WE, UA rE »IE NEiDE/) I.ESO ut,Ges J IJJADTHt 

PI,O~flM. 

LOAD :f/:ICEr5T 

,. LET'S ~EE IF IceS! fiEIlUY 1J)()IAJS 1I8OUT out.· 
S~M8tJL TIIatE. 

SYM8DLS 

AHA 1 THEY AI.E 1HEtE! 

10. AJOW Tfl.Y IlIJ~AJJAJ' Tilt. ptlJU,IfM (AirEl/. ~£A/)IAJ') 

~o FIOM liZ 

TR.'I FL'CK.I»1. THE TlAJY SWJT("'~S ~AJ THE 

SDK 10 Tfty TO (JIA~'E THE LITE PATTEIIJ 

OIJ THE TIAJY LEDS · 

1/. 1b 'TOP E~EClJrlDtJ PlESS @sCJ (ES'APl) 
OAJ THE DE,VELoI'M£AJr Sy.,TEM KBY81J~A(). 

11. We CAAJ STOP EXE'tJ7IDA} ~A) A MEMtJl.Y IIJll1c 

fDt. II) 5T~~e IAJNfAJ TII6 N/JUft14 ~ers THt! 

INPUT DATil IAITO V~L. 



LIt&OiATDA-Y 5' (c~ TlAJlJU) 

IZ.(~ T~tJEJ») 
10 Do 1H15 71PE 

~o ftD "'e TI,,'- .VIIL lUilTrIA) 

8'1TE • VAL 

AliI rllEl.E IS TIlE SMJ/TOI MTA /fS IUE 6XPI'CTc./). 

, 
1'1. LET s ~EE IF /ltJ'ITHI1J6 CNAAJ~EJ AJlnI /)IFHtIN7 

SWIT4IIAJPuT. Ser 1)11 ~W1101tS ,.o5/)M. VAl.,tJE. 

NDIN r~'1; 

40 fl,o -e fiLL ,vAL 'wllrrw 

n SEE THE ~ rA 1¥/f/A) 

BYTE ,VAL 

~o TILL .,. IZ E~EC 

OlD THE llrES tNAAJ'i ~ rF NDT We CAN 

FokE DATA IAJTO THe MD&tNA 



LABofA1bty 5 (Cl»J1I#JIJEI» 

". SE'LeGr A rllLuE ()f VAL- THAT SHDULD rlJ~AJ 

'THE DTHU PIl"UJ.) II- t"ln$ ~AJ. (3C6 "*.,,. -'F-,,.) 
( ~ H ~ 55 I. ). SiT ."I\~ 11) "t\ol ~T ,/At..fJE.: 

11. UDIAJ Tty PIIRr DI' rHI· Plo61,AM · 

40 FtOM #5 nU. *I-Z E~E'c 

HoW DID 1H6 LI7S Do ! 

". W£ GAN $/AJ'U flTSP THE pb)(J A M ~ . 

STEP F(loM itt Tltt. sYrl .VAt. >~~ 

NOTE N.w ~y TH£ $ll$7IM /lEJPoAJIS! 

• 
,,- lETS wliTUI THI rtlAU PUtTIJ~E: 

(it) FeOlA 'It, TlU" -' rz. e-Xi!C 

~I~T -t~ 

IUUAr 1()1) 66' IS AN IN$Tl,(J(,TIDP SV IAJST~IJ(,rlOAl 
" . 

1IaJ/IJ)1/JfIt of YolJt PioIJ.AM IlIJNNIAJ6 



" 'I -t to. WOUU> YOU L, ,,€ UNlD COpy • 

L'ST :LP: 

AlOIN t.PltAT 

c!tO FioM "2. nu.:I; 11 h..c 

21~ 7b lXIT I'E~ 

EXIT 

'It . ~Dt FUAJ ~oLLoW : 

ICE8S 

MAP ; I.£N ~ It. ~ XAIT .~ 

MA, 10 Z~ 1b 2(: = US6I. 

LOAD WE/It I> 

Go FtoM • STAi" 



LABORATORY 6 
PROG.RAMMIN6 AIDS 

Put POSE: nB£~DmE FAMILIAR WITH THE IINCLIJD£ 
/IN/) su81MIT FN,ltITIE$ ()F IIJTfL SlJPPlli/) 

5DPrwAtE. 

A. MRIJA&'MEAIT OVEIVIE~ 

1. COPY THE P.tIlM SU8SDi.lDt 'tOM THE 
SYSTEM f)1'tE"E TO ,(OUIl IJ$€~ DISKE"e. 

2. CoM PltE TilE pflO(,elll4 ~ 

,. Pilwr ru, "STIA)6. NoTICE, nleCof'Yt""" NOTICE 
I~ IAJCLUDED. . . 

"I. To UN/( AN/) LOG"TEIIJ~E suAMlr liS FoUDtAJS 

0.) COpy F()t.CLI. TO :FI: 

IJ SUlMIT ,'f/: ~et..'-{:FI:MII'AJI :FI:SU8$~) 

5. ~H'AJ THE ME55AII' 

StJ8M,r ~iSTD'E ... 

APflElVlS THE $tJ8Mlr " FIN/SHE/) lIND 

rilE ((ESIJLTING Pi~~IIM -MAIN- CAAJ IE 

RUN WI,.,,: 



CoLUtA~ 
1. 

8. ~Y5reM 05ER I AJOtll'E PiIJ6t.A1AM£~ 

1. Cl~AT€ THE f.OLLOWlJJ~ f/l-c(cIiIlEFUUY) 
OJ/A)€> CIl.€()IT. 

S06£OOll}.)E; SO£T (M I CoUNi ) 

C SotT Atl ~a.RA'J Of. 'R.e.AL DA-TA I~ AscetVD'~ OQ.De'Q.. 

C. COP'l~'foHT L)OT\(.~ fbL~ ~ 

$IUCLOI)E( CoW RI.CtHT) 

c PA£AMeTE~ De;~'~lr,o~s 

C M -- Th~LE TO ~e. ~\E6) 

C COUJJT - ~OMt>EIt Of €LeM€k)"~ 

I~TEC:>E.R. COUNT 

REA'- M 

t)\Me~~\C~ M (COO tJt ) 

C LOc..AL V~~\I\~ ~ 

~E~ ~Woe.x., ~e)(LA~ 

LOC2 lcAL MolE. 

r<Ef\L TEMP 



LA BOIlRTOf(Y 6 (CONTINUED) 

'2. FoUJ)w STEPS f THI.U S Of THe A SECTION. 

3. TO ~eT /f1J IDEA OF WHAT TJ/f, FoI.CLL.C5D 
~'LE LOO~S L.I K.E J PillJT IT 01.) TJ.lE LIIJ€ 

PiIIJT£R.. /JOT/t.E- THe IJSB OF PAIJ.flMETEI2S. 

4. ctEATE A "S()p~t" S'()8MIT THAT 

fl.) Cf)frfPILES A fILE (PASSE/) 6Y PAiAMEfEJt.) 

b) LIIJI'S t LoeA TEs IT. 

c) PRIAJT5 THE U'TI1Jf:J. 

5. Copy THE fILE TEST.~ CAJTO YOlJ~ u.sE'­
DISKE7TE f~OM 111E sv~rEM DISK ETr£. 

h 
,. T~Y yOt)~ "SuPEIl $u8MIT ON THE j}f,W 

fILe, :fl:TE5r.fOA... 



LA8ORIITDI.Y '(CONTINUEfJ) 

f. CtEATE A SvdMIT FIlE WJlICH WILl., 

0.) LIIJI< TWO fDiriAAJ filES TO 
THe f.,./IJ!2 AI.IES 

b) LOt-ATE THE IESULT 

~. COMPILG ,He ~1J8tounJJE 3u8FDI2. R;J2 

fJFTER. ENTEi/AJ6 IT (ot CDP111J' tr f~OM 
THE. sYsrEA1 1J/sK.67TE I~ THE£e IS No nNE) 

g. use Youi SuAMIT PILE To UAJK. f LocATe 

THE f(ESUL7. 

'1. MODlf~ Tue FlU Of '101)/ su8MIT TO 
MAJ(E. IT PAUSE (AN() MAYSe 1i11J& THE 

COAJSOI.,£ !JEu..) 8ETWE€IJ THE UNl. I LDf.ATE 

Sr6P. TRY IT 11r..1111J • 



COLUM A> CoWM~ CowM~ 
i 8 Ib 

NeXLt\s ':: CWllT - i-

S MoLe c , F~Lse. 

Do 00 UlOE~t- 1/l)~S 

If( M(I~OE~) .~T. M(t~OeX+i») THEJJ 

lEM~ ~ M{\~DEX) 

t.\(t"DEX) "=' M(l:~OeY. +i} 
M(ttJDE>t 1"1) : TEMP 

Mbitc r .TQ.uE. 

E~P'f 

C~TltJO~ 

I F ( MO~~) TUe.~ <QO lC 5 

EtJOIF 

C ~ot T l~ F,~,s Heo Re.To~~ 

REruflJ 

etJD 



Pul.PoS6: ~ AeftJAIAJr TIlE ~/)6Nr wirH 

T"'~ '~O'ES' o~ COM"UAJt." TS$1,A)(' 

AND THtN~P'U,Nt. A P~.t,IIM INro 

11 ~ FDIl eltEt:.unOlJ. 

4. MODIFY THE, rCfi TST Pi06eAM IN THe 
FolJ. fj WI AJ' M ANN£1. : 

CReDIT' :rcETSr. ~,t. rD .. ~J,' ()""rsr.JC()~ 

~w CHIIAJ(,E TH6 SrATti,.,EAJT 

" 
#, 

If (TSTIIII, ·1rT. l~tJ) THEN 

TO 

If (TSTIIAL .liT. I/J) THEN 

US/Nt. 01.eD/T COA4.,/tAJPS. 

, 
2. ~MP/(6 me ~~M. ODAJT Fot,er 

TilE DEBut. liN() COI)£ opnfJA)s! 



1.1I~ATbAY 7 (CONT IAJUfiD) 

3. lINK. THc IINJ ~,u! WITH 

SlJSMlr :FI: reeL' ('FI: (JPMrsr) 

"I. TilE Tllt66r ~YSrE," WI" ",."E 

IDM 8~H TO tJFFFU 

~ e.,H To ~t/JFFH 

x,b t.qH To 23H 

~ . TEsr THE /I.E $tJtT WITH reE as 

%CEfi 

MAe 800:: IAl,T 7QOO 
MAP. ZODO c USE( 

filliP Z 0 ZO :: ClSE~_ 

W~ HIf(e ~IfM AND" lO ()N 17-IE 0 (11111)1 811r 
ou~ ~OM SCC~!T IS ENJPr'1. 



,. . tollO THE PtD6IIfM 

i",OAI' :FI: /JPMrsr 

1. RfJ~ IT 

"0 I~OM -2 

.'IS IT l4JOe"'1J6? (zr sIIDut.J>l) 

B. escRPE 110M ZGG 6Mu,,,r,tJAJ I4AJI) 
ftlT ~1l0Af ~Ge. 

10. 'er lIN B1SS11 RoM THE IAJS"'UCT~~. EtAS£ 
Ir 19"01, ',N6 7D illS "/~Ecr/O~$. 

1/. TIJ~AJ DN MIJS SYSTEM AND IIAJ/~'~tAt 
PllfJM Mit'''. 

It. /USET UP"" (lleSET 8tJ"fJAJ (JAJ tJPM IrSE/$) 

13. CRL' uP THE IJPM SD~TI4JAI,E IAJlrH 

IJPM 



LABDII.Aroll.Y 1 (eoNTINIIE.D) 

1'1. AAu 7)1' a7SfA IN Til' Pfl,oM MAlPa 
Soc~1T fA) 1111 -rNE NOTCH fJAJ TNE END 
fJF. THi ,'SSA MATUlIAJ' 7)1£ Alo"rdl /Aa 
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