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rrt l,, « ;I, c: (}) fifii fiii 1c: to i, -c fJxJJ1 ~m 1-: m fi'l!@J RB 0) r& 

H .!:: t'.!! ~ c: Ii: fr! t, G ~1, t , , J., o t:. c ;t tf C .A D ;,, 

A'rk~VLS!O)mDv~&tZ>~~~-~O) ■ 

jl!;: 1.: &;, ~ Wl11J lfil 0~ i£ [[[ ( v 1 7 7 I- ) v ~ ;I, 'Z" 0) a 
gm~O) .. A?~-1~~m-t1.,rr•~~•i"-t. 

lt r,n 1' 1-309185 ( 4) 

1Jo-.1o~,~~f~9-f,7"~E0~mWM 

@ffl-f,7"c:~na~,¼~0•w~Wff-t7.>J: 

-5 c;: Ml: fft t5 h t.: tUi'I @ 83 -f ·1 7° 0) .:. c: l.' Js 7-i • V 

LS I 1£irnBl1Jt1c:t,/;i;ljt,OjJti:\>J:-tY-f -o ;ffi«;!zt;i:.tnt 

txlif,i 1~ 1H s 1 c 0) a it~ m ~ ~ 1t .; n 1., o t.JW 

i1\H'l1.:s,,-rti, VLSI ~Hl:zlif.i,lil;J:~JJii"« 

~ mJ1J 0) Jj H t,i'. \' L l;i § ft.] l !'Hrna1@] 83 ,:: J: -, 

L fT? « ~ f1'3R (J A J) ~ ~ /;\! l.,, ~ ::i 1/ :j: - ;:j:. 

:,,J-MO)~~~ffllimRcct~, OOfil©ftW? 

f'F m ~~ff i" 7., Ii'..~ i" 7., f'i!'? OJ" - F r'J .:r. 7 flf,J·;', 

1:-m'.iEi"J.,~~o:,,mav"'&l.'o:iRttfrOfl~ 

IT~i"7.> • .:.hGO)OO~Mo:ifiiJM•IT>J:-ffa-5~ 

~~;,,;:,:,f-k~-~-~b&ttl~ffh~~G~ 

S \ O L ([} {'f.. '1, £• ~ t.; ;r, .:y: r,n (l) ti t;L HP} V ,X 

1~0)11mtt, , 1,. ✓ nIJtH'.L t~J'.l!fl(Ji£!r;lWc 

fiil t,~ ,:: rfr ~ (l) § l'f-J ? 1J i ~ i:- i1 nx -t 7.i t.: ~ 1.: ~ -t 1., 

f11 },? (J) , , - 1-· " .r 7 $ &i 0 i: M;t tr-J t.u1, -::i ~ '£ tJi.il 

~l ~ ,Z, ~ c -t 7-> o Sa H i~Hfil ,.: .:lo i' -r , ~ U ti tt 

~ i,, $~tJA,Hfr~ l., t,i: It hlit.i': 0 t,i:1,, 0 V LS 

I m:H l:t~j:\l,'f ,: J: -, L {'f.lix ~ n t.: ~~t !Hli!J Ii' 

.:. c 1: ml,.; n t t, 7-> 0 JJll¥-t;., c AD;,,;:,:, r .t. 

!iVLSI(l)mttiffl~3a~-t7.>tZ>~~~~--r 

l;ii,7.,f)<, JJlIT<D.f}l!;J:i!/jfftGDV LS I ~trltJ:Wi 

:;{!i IJ,~~ fJ. tlifjj1f v « Iv 0" - I-'? .:X:. 7 ffc_iill ,1- {tr,);: 

-to~ctl£•~'Z'~io 

--r:- 0 J: -5 t,i: unrJ @ ug (I) " - r ,:, 1 nc j!l) ~ ,t /jx 

'Z" ~ 7., tfil.0.: (l) l:tit-i >J:- # 1;: -:i !:t t::. r.Ht-i:;/!i /;t '.'.l> l l f;, 

~d.;.~,o ;f;i)ffli'ijf/e;tJVLS [ CADo/-1v".!:-ftt 

i , -r t L 0) f'.Il 0 ~D: H Ii ~ ntt IIH· ~ L , i t.: )\/J~J f'I= 

~ 'c /·~ 7 ;I), ,;, ~ I'.) ;I), ~ 1£ T 7., jjJ fJH1 b ti J., 0 7J A 

;1 .t.. ;UH: im 11g 0) J: tJ m i, , t, -:i 'ti: /init.i: 1J $ti,~ m 

~ 11,-r i' 7., 0 

.:.~ft~(l)CADYA7"kc~$amMv~~ 

• fflz v --< Iv 0) £< JJl ~ ffl t , -c , § tr-J c -t 7.i m fi1 rill Ii~ 

(J)~Wtr-J~•*m~oom•~m'.iET~, ~-:i~ff 

®A~~--~-ffi"7->~c:~'Z.'a7.>AS!C~ 

ilI ttf'J:r,x: i" J., Ii:~ T 7.i 1l'$ffil tJ m w 'a::' .llc-liltfi~O"J i;, 

~ ir,: lJi ;I), ,;, ~ 1£ L 'r!H " ~ 0 J: -5 1:: L. -c , ¥ m nJJ 

l:l:; i\TifJ!:ll)V LS I ?&~H.tl.f.WffLti,7.,fHJIJtJ. 
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~r~~O) i.-!J!~i-'if Un\ A s I C !J)Jt'?:L txUl:a 

T;~(tL.mttcWmi-~-~L~bO)T;~J.,. 

J:il.G 0) iili ~ A S l C 0) /mli~(J\J tJ /U'IH:L 11 :x 1-

ITT~~ ff£ L ( tl 7 o - f- • - r O) ~~ a e O)~ 

iu.u± 1J c: m if -v- J., .: c tJ, --r:: tJ -15 0 7 o - 1- • -

t- Ii fl) ft o.:> 7-!\ ;f,,l! v "' iv c ~II N! IJt c 'c 'if T 7.> 'I 7 1-

-, :i: 7 tJcj,f.jti' '?'" - r-, :i: 7 tlUi~ IF@~1.:.fj)Wf'. 

-cs.~~-~O)-~>c2~-t'J.,O)~~~tOAA 

-c J;j J., 0 ,t;: Tonn 0) 1/ A_ r J.,. C 1J rl Ii 7 0 - ,f • -

1- t;, G (ilx t '1i !l!.l 0) ~@ (itJ t.; /±tJUi t;, ,;, ) , 1/lt/i~rt-J 

/UH·, A s I c 1: u1 m 12i ;~ -t 1., o.:> ,.:. !!I! m ·c fl 1., 

mj~ V "- IV O)'j£,j'it(;: ifill~-t J., o .:. 0) m;t V' "- iv 0) 

il:'.8~.~iEo.:>-~O)frWi-~~-tift~~~~ 

t.; :llHill @l 85 0),. - I-' 7 :i: , -i! ,., 0) '} ;t. I- 'i:- b 2i,.;, 

<:' t, J.,. .: ~1, ,;, CD -!! ,1,ii Hl I? 0) ~~ c tt U:iO';J {± Ii 

.t, 1., t, Ii OJ1 f.!IJ >J:-~ .fil t- J., t::. YJ 0) 'f L: 5'.l ~ tt ~ h t.: 

, , - r e; :r. , ~ :r- i- [2 ti! ~ i!" t::. 1/:, :r- 5 1 7' 5 1; IJ, 

1::, i~ tR ~ ;/1, 1., o ~ 1::, IC , C. 0) §'l! U}J Ii i--' :X r k ::i 1/ 

1- "' - 7 ciiHR 2-' n t.: !IH!HillfillHll ✓- - r., .:i:, ~ 

-T-<DF!i➔f!,!ff~Hll't':b§'i!1:-t7->. ,,- rr'J:r.7~?-0) 

S l cmtt:f1tJ•G11UlliLt::Y,f]j~j-'-7,-,:-;;_HfH 

;tt.:Y.ilitt-----;,..:i:4;,.,~- t- ;,;,.f-1.,.>J:-JUt,f.:L 

0)1;'<f.,i:), 70-f-;-- f-iJ,0, j~lJ~~t'lf.:r,­

r?.J:i~.'.f-c3~70ffiITmY~~>J:,~~L~ 

:f ., I- IJ A f- i- ~.1: 't !., i> 0) l: .l:, 7., o 

~ifllll~J 

!ii l a~. m 1 b~., UI 1 cl&l Ii t!Wllill8~,l\W i-

~ :h -?- 3 'J 0) n tJ -> t:. v "- it- i- ;f;-9 o m 1 a~ Ii 

7 o - 'f ,. - 1- Jf; A rJJ ~ Ii~ 0':J il5 7., t IIH!IJ ft): rJJ ~ 

mi- :;f; -to 7 r::1 - -1- ;, - 1- ii , iv :::i" 'J ;,.· 1.,. c1) ~ Jf; 

01 inn --r:: ,r:, 0 , 2 El! 0) 7• r::1 -, 1 t t.: 1H1s !!!i, l!n t, 

3l/Jfp c $/1H,t J.i ~q1/n£)J;, G!ix !J 11.--, t ,, -:5. 

7 o - f- -I' - r -c l:UVJ 11!: ii ~fi Jf; ti; 0) 7 1:1 ·1 1 ,: t 

-b~h. $~tl&ITT1:~b~hl. &~W&U 

~*~~O)~fili~~M0■ -cff;~hJ.,.ffllb 

IZl a uu;; § ~3 0) f,1jf1 v"' iv i!5 7-> t, IH/ili fill1,P.fl v"' 

,., i- ff; i". .::. rJJ l< .m, ,: .f'J , , t i:J: , '1' o ·1 -7 !Hl1 1t 

O)•tili:~%1r-t i unnm~O),,- 1-· ,._, ::i: '*r~ 

ff- -t t::. cl') ,.:. m \, ,;, n, 7· i:i •1 -7 1,Hi11 J{ t.9 a ~ 7• a •1 

1Pu10) 7'- 1 0) V1C~1. ~ ~~IJilff {rj~ O) jfil~ ( d 7-) '.i:: ff; 

9;,.1-c~<DffiTI~~O)~~$~~i71-~;,.1-

0)ITTATah~h6. 0W©v=~r~m~t~ 

l!P.!t tF 0) V L S I C A D ~c'. IT![ ::,, ;,; -'f 1.,. >!-fl!~, -c, 

* ., I- 1) ;,. r f;, .; , 'f , 7" if; :rt ,J) A S l C ~ ]2 j;Ji 

T 6 0) 1: £, 'ti! fJ_ • ~r- fill tJ 1- ., 7' V "' /1, 0) 7 ;,; ,J 7 

- ;, tJ c 0) J~{iiJ7;/1':J!~JfH,HG 1: 1t~ '?5 i! 6 .:. t: n, 

J;Xf i.:. m·;ffi 1.: ~--< 7., ;,j,: Th IIJl 0) ;, ;t. r b. .!: 1JrE '1l 

!!T-1 Lt 1 1iatll{111,::.:t.n,t!:L 1.i1,m"--;,.::,, 'J ::i;,, 

:::i ;,, ,~ 1 7 ( K now ledge based s i Ii con comp i 

lcr)(lll3l"'CKBSCcl 1 -j))cf!J;"t7., 0 KBS 

CiiAIYJJlilHarlificial Cartificeal inlel 

l i gen cc) c :i:. + ;,. 1 ~ - I- (expert) i--' ;,. 7" k H !~i 1:. 

J;H' -c tt. ~ h t:. A S I C 0) f& 1,/- Hdf.i .:.' i5 J., o K B 

SC©OOmC0)1;,,J-7~1;t./17o-f-•­

I- :i: f' 1 7 (flow chart edi tor)l' .35 fJ, C. rJJ 7 

o-f--1-- r:r.f''1 Jl±, ~iJ-~f;,70-f-•­

r~Al'VLS I ::,,;,;71.,.'J:a:h-t~c~T87.i 

b 0 "t' ~ 7., o K B S C Ii V L S I ~Hi.: ti 1:/- 7., ii,ii 

/tO):r.+;,.,~- Ht:t:rd~r~n-ti.:i:+;,.,~- i. A 

To 7' 0 ·1-Ji:J:t:c:;Ut:. /Jfl~r.~. ltv22~v,;;t. 

:1 , "' ;,. r 1,. :::i ;,, 1- o - , tJ c (J) ,, - r ,._, :i:. , * 
r~ff-T a ;'.ff I c~/;ttficfi1@/lai\i:n©J;:tf;.j;:0(] v 1 

7?~.v~~O)*m--r::.½IJ. mm§n~m~-t6 

!t 1i'1 c H~ f,JcL!i{,!,: >J:- 1,[µJ 1.:. ~~j~ -t 6 0) 1:. ,z.~ tJ ~ till 

tJ v ;,; -7 'r - 1 >c tJH!t -t 7., o 

~~~«~J:.~~.mmv~~tO)filY~Mm 

:11- a itli [ft 1: v L s I ~ H 1::. -J t, -c w r~ {t Lt.: ~It: it 

tx j,!;j ti f;i qJ_ ;); 17. .J., 0 L f;, L tJ t;, '? , C. 0) ~ OJI ll) K 

BS C ::,-;t.f-ki.:J:.hlfV LS I tl!:.\tl.1):r.,+7,,~ 

- Htfftsi:2-"J'l, it.:it:r.+;1, 1 ~- HtiJ,,t;:ftIT,~ 

~J:~Zmsn-r. ma@naa~v----~-rmtt 
'?; hj'JJ., 0 ttiinl@850)1Z]Jf;£<JJl.{ti::./\:;l -c 7 D-' 

f-•-r-C~tt-~W-~fi~;lJ.,J:~~l~.::. 

c~J:.-,th7-7kmm@nO)mtt~~~v~~ 

~'Jill~reLt, ~~~~re-ticcL~. m• 

~~-~mJ.,.BWv"-~0)~$~7o-~,.­

r 1: m \' -C ~ r.t ti !:t 7 iv :i' 1) ;,;' 1.,. ~ !fl{ !J !& ~,, ~ 

~t ff Ii§ (l';J 0) (± '.jl (task) '.i:: ;c FJ:X: -?- 1-> t: i>'J (J) ~ {,$: O';J 

Hl!: '.i:: J';fJ J., J:. !'.) Cit,' L .7j -c 0) {± \TPJ:: -t J., 1.: £, :].g tJ 
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ifil ml A 'f 1 7 t:. It ~ r,u h /j; J:. t' (J) -C ii:> 7., o 7 o -

-f • - 1-- 1: m , , --rm at-r 1., .:. c 1.: J: .., --r, r A 1--

1;: :ts l t ; f'I: ;If! iJ, ~H.x t" 7.i .:. c -/J' c: ~ J., 0 t,1. tl' t,1. G 

i-t_ 7 o -f- • - r t:,t: J.,{'l:~Hifil!:~t:\'11.: c:--, --r 

/;t_ 7 11, ::f 1; -;: ,t.,. 1.: J: 1'.J ifr t , IJ, G -c iJ5 J., o --1.i . 

&~(J)VLsrmtt'l-Namtt~~.m~v~ 

Nt0~•~@n@--r7~::r~-;;,t.,.,;;~mt"1.,~ 

~~iY.>0. 'fA!--O)k~0friM~~t"J.,.[illffl~ 

Lt , " - r "J .:z: 7 c ~ f1'1U:: /;:: --::i ~' --r 17.) ~-~ ~ ill f', 

-t ; 0) -c , § 0(] c: T -5 ~J tt 1.: ~q; A t" J., .:. c ~ ~ t" 

6 ifrIWim11~ 1.: @~5 [gl-J;, tr ts ~--::i 01;1; IE:llf! 1: J5 7.i o 

hA1,t.,.m~mm@~,;;mttt-ift'rh~. 70-

1-.- 1--~1il!rnt-1.,.:..ta0.M1;1;,,- r"J:r.70 

~25?.!3 >;; l!l J., k 'rh 1.:, :!> ~ 0) m~I-~ t:. lt/h;tH~-'£- f-f 

1.., --r t, t.: v L s r Ji vt.i ,.: ~~co 1/ A r ,t.,. m tt ~ 1.1, 

r~lj:-t,?;,.:. .t >.t-J.iJu~i.:-t 1.i o 

* ~ PIH.: !tit' G n J., :£ pt;: a(] t,J. 1/ A j- ,t.,. 0) iilUi ~ 

m 2 [gJ 1.: ;f;t"" fil! ffl ~ i± @~ 0) ~tilHIDJJfri )f±t!R ~ 

7c-f--1--r l !C')/f;:il:,-CKBSC(r.D~~­

A 1/ 1) ::r ✓ ::r ✓ ,~ 1 7) l O 1.: A J] t",.. 0 K B s 

-f--1--r~fri~~--::i ■at-a7 □ -f-•-r 

:r. f' 1' ? 2 1 c: -c- 0) 7 o - -f • - r '.i:-l~Jrl L, ,l,'.i! 

mt-7.i7o-f;,-r 1/t~v-122,;;~~ 

-c t, -1$ • 7 o - -1- • - 1- 1.: tn, --r ~ ~ ff! lf-1 1.: J:. .., 

t~ff~h7.,fflfri{i7JO 5177923~~ 

ilfiR~ft7.J. PSCS(path synthesizer and 

eel I selector iill8~1allt/lr,H:5 J: u:'~1-i~tRi~) 

c Uf Ii ~1, J., -;Io 1· '7 ,t.,. 3 0 Ii f'- 9 8 J: rfn~l1J11 l~ 

~~M~~;}.,,-~31~Sh.~M~~;}.,,­

~3!{if'-9~J:.tf~•m~~MfflO)ffi■"'-

A 1/ A 7" ,t_,. -C iY.> ¢, o p s C s Ii i'.!: G {.: 1/ A 7" ,t_,. ~ 

tt~~~~~,.:~~m-t1ft~0)•1-~mas2 

,;; t;; A.- -c \ , 6 o .:: rb *-1- i!HR ~ 3 2 li 0. M 1.: m tt 
2' n t:." - v 1 .:z: 7 *,.: 0 *1-, -1 7' '5 11 3 4 tJ, 

G , 7 o - f- -1- - f- 1.: ;J- ~ ~1, 6 ~ fill1 ft c i¥d1f: 1..: £, 

~~~TI:~-1-~~mt-1.io~•m~~::t ■ 33 

Ii /U! 0)" - r "J .:z: 7 ~ 1- 0) iJl!J{'f. ~ ftillalJ-t 6 t.: 6'J (!) 

-JJ;zJ,t.,.mff;,.,;z'fk~•m~~R$~ioffla 

« - A 3 s i:u''-, iiJH~~Jllllm s J:.11$.ri~m 1.: 

£, ill! t.: A s r c ~ r.t .:i: + ,. d - r- m Cl) r;fl ~AH: s A, 

tHH :'f' 1-309185 ( 6) 

C!0~7o--f;,-rl !~G*o/1--~;zf-J 

5 ,;; ~::t t" 1. * 1 1-- 11 ,. t- 1 5 1± -JJ A :1 .t.. ::t~ 

YA'fk~~ro-7,~~~iJl!Jfl:~t~6ft~ 

1..: ,z. ~ t.;: • ltl.i 17) " - 1-· "J ::r.. 7 * 1- ts J: U J:Ji:!1' -

r?.:Z:7·T~~J;.tfYAj-k~1/ro-7,;;m 

b't T ,HJ IHHH,HfU:£-~ h, -C l. \ 7., o ,:_ 0) :'f "1 r 1} 

:;i. r1Hlfril@Jf;O~v17"-1 t-ffiO)<';(.Jr'-? 1 

8~~dt"!ft~~ftffO)VLSlv17"JI-~ 

GU1.:1v-'f -1 :,,'.1(routing)·1-,1, l 6"'--CT)A 

)J c l --r tll! m T I .:. c tJ, --c 15 o o 

1/Af-klll{lfil 

K O S C ;,., '.A. 'f ,t.,. ~ t'f T 7., ;lili ;$: IY-J t.;: * 1- J5 7., \' 

Ii -f:- :J a - 11, ~ ~ 3 @ 1.: ~ T o .:: 0) ~ .\$ j§ff 1..: ts \' 

--C, .: ;ft 0 (1) *1-il'i 7., \'Ii~ ;} .:1. - ;t., Ii'/ 7 r '7 

::r.. 7 7' P 1· 7 ,t.,. CD ff;A-C d? IJ, ~ .m:~ {.: t.: -, --C ii 

.:. n 0 0) * 1-,;; mi® i® IT t.;: m~ 0) ,, - i-- "J .:z: 7 1..: 

Ji JJ! t" J., .: c l;J; '.8 t', -C ;!, 7:i -"J • 

?ff 3 [gj ~ ~ ,q~ I., ---C, K O S C ;,., A 'f .t.. l O Ii E 

DSIMt~~hJ.,7'o'.1'7.t..20~S~KBS 

1:' \ 1 7.i o .: o:> ~,Yi~ 1'.' lm fl~ 01 t.;: 7 o - .,. " - 1-- A 1J 

1:. J:. tJ P S C S Ii i/ ::Z 'f k ;t,1f lali /8° 5 ~ ~ ~f:: l , /!1.! 

® -t ,-:; ---c 0) " - 1-· " ::r.. 7 * -1- '<t:- izHR L • t :., 1:.: f' 

- ? 2 ~~!1J1JiiiiiH·~::t l, ~ G 1:: t-~--r 0 ~r.i till 

N~28lkto/r~Ar~~~t"6. 

K B S 1/ A 'f ,t.,. Lt ?ff ,1 [gj /..: ff, L t:. J: -j 1:. 1 • 1 7 

7 'f- * f jfHf~ A S I C all'. ill 7 7' o - f 'i- m , ' '[ , ' 

6 0 A 7 7 l -f- ( s Cr al Ch) rm ; iYi lit Cl) lilt Ii~~ I!H: 

-t~~O)•r~~•m~kD~G~h~hO)~~ 

t,;_ " - r "J :x. 7 ~1- '.!: Th'£ t" 6 J: tJ t., K 13 S ;,., 7. 

'f k l::t 0. II~ i.: ~ll'. 3f ~ 11 t:. i t: Ji ~i a: 11, ;iiE IT)] ~ 11.t: 

Hl J: a) Jf; 0) J5 7., ''Ii lj: ;l ,;, ht:: JI; rm a) Ht f: Cl) f(/J /'r: 

fi~ ;J ~ /'/j -? " - r "J .:z: 7 Jr, 1- ,: --::i l ' '[ 0) # 1- 7 -1 

-:1 7 11 3 4 ~ um ;l --r ,, 6 0 7 1 o 7 1 7· 7 1i 2 

3 1i 7 o - f- • - t- 1:: :ts L, --r J"l /,l,: {t ~ ~1, ;,, Bl 1: OJ 

1)!Jft>£-'iEl66<"1o~~A,-z.'L'6o <"7o 51 

7''7 'J 2 3r½0&<'1 □ #Ui~1:::i:n--rtH-fO)~f1~ 

'.!:~fi-t1~0~~[gj~~~J:~tttt0zf,1 

7' , 11 3 4 11:.J i.: L , < --::i iJ, 0 " - v '7 :r. 7 't f '.£- L 

n -t i O ::r.. + ,. , ~ - " A s r c m: it tin, .; ;; 1 15 w 
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L t::m1.~--s:- Ass i-ff-t ,1,mn,1«- A;,:+ A,~ 

- r :-- 7. r 1,. i- m ~, -1S ..: c IC: J:. -, T K B S C ;,, 7. 

'j-kli•Z..,1:t,934~0m~0-~~Wfi 

-t 7., t:: lb OJ filit~ OJ ;t Z.. ~ AHR-t 7.,. 

?f, 3 ~ '.!:- 1£: P,({ l -c, ~ 7- iiHR a~ 3 2 1::. J:. ., t." i~ 

mtnk•+.mnra~~~a33~J:.1R~L 

ft~ftMffl~J:.1'.f7-:J/~ftBffl~M~31~ 

J:.~Th~Lk¥-1:ioJ:.11mnan~-t«-r*, 

r97.rl5-'.i:-~~-t6ftlb~PSCS:1o~, 

t,, 3 0 ,c J:. -, L m ' \ .; h 7., 0 * :I r 1) A r !:J: @I 83 

~~~ff6&:1o,1~J:.118:1o,10JA1J~ 

Z.. c 1:H MlH OJ r.,, 0 IB li UH! -z- ffl -t 1J :;i. r --c .ti 6 • 

..:0*,r97.rlimffi§ffl~Rm-ti0~~~ 

u-t«-r0Mffl~mm-t6.m~0•::r-~m~J:. 

11•::r-tHirn0itnay:nrnut y A:;- t,, a.1:tc* :1 

1- 11 Ar r-:J 1i:A1Jt VO't:ftl, 1- ., :trtqO'J 

-l:' n i' n OJ* -1- OJ !le ll'f < v 1 7 ".J 1- ) 1i: ti 1., , x ,.e. 

•uma"i:~~,a■§n0•~~~~7.,1-,:1 

Itb) (foundry)l..:J: -,-Cill:ti!fl~, 0,;h,7., -:t .7. 1 r 
-, ~-~-n). 

- !- , Eii'uJ!JltJ: c), 7''- :J «- 7. (~Z.. •.H :1:; iJ) 

~ J:. {! '.r:IJ iflt « - .7. ~ 12 ffi T 7., o C P U (;I: 7 o - 'f -r 

-1-0~dc ■■~J:.11att0Jm~~•~•fi-t 

i. 

7P-7-r-l-O'Jfi!I 

Oc--::>©$,l-97.r~~T7.i7o-'f-r-r 

0~~~~-z-fi~klb~ms~~fflTJ:.~~*~ 

O)y;;{'j-1,.0)-ffl~tl.,-C0) ■ 5m~ffl-t7o­

-f-r- H~l-'.i:-~;l7.,. ,.:Cl)~ffl~iit::7o-f--r 

- r IC :io t' -C = --::> 0) ~ ~ V A L 1 .s J:. rJ V A L 2 

i), Jt(r) 27 ~1,. L L f,fij :%W 1.6~ ll:HL l;fjilij~ iJ, 1:';~t ~ 

n 7., 0 ..: Cl) !I'll IC ;f-J ~ I -rm 1 0) !W ft ( A ct i On 1 )l;l: 

RBVAL!~vY7.?A~n-t■ft~2i~.a 

2©BftliRBVAL2~v9.7.?B~nr•ft 

~2ili'o ;%{ll(condition l)liv'./7-:JAc:B 

0~{@~.lt~T 7., (C ompare)l!l)Jf'F~ftli'o ~ 31}) 

~ {'f. ( A ct ion 3 )/i v ) 7. :J A c B 0) {i/PU!l ;l.f ( A 

dd) l, -'c O)l,a*-1- v Y 7. :JC 1::.'lf;;z i (Store). 

m5~~ffl~n~ ■-~-fiTift~O)m■@ 

~ i: ll it -t i IC:~;';! L -r K B S C (i" - r -, .:r:. 7 * 

nn,'FFl-309185 (7) 

i/ 7- T .b. IC 'Jtl ;;:J< c'.t" ~1, 7., ~ {'I' 

KBSCY.7.'fhti~~~7'o7,t,,~;f1,ft~ 

ffl"f'y:Jk::::i1/~.1-:J~~-,-C~ff;~hi 0 ~ 

;UfK BS C ;,,7.7t,,O)-~J/::.:io~''"Cl:J:sun3 an 

d VAXStalion-1 l/GPX Running UN 

IX Operating S ystc-01 and X Window Mana 

gert,U;!(J)?-17..r1 Y;, 1/-Cf!i!{'f.~h7., • ..: 

© '7 - 1 7- 'f 1 ,:,, • 1/ li 8 /. fl 1 <1 t- 0 ±Ji.H&. &ii 

c20J.tlr(-f rOJ"-rr17.'7c~1,>tJ:(c 

i~•c-ti.~m~n~~;?-cL-rtial:.", 

r'ftfii(J)-Ji7-7'"vl:."T:J5i. •;7 t,7.:r:.7/iC 

7'cf7!1/73fflc:INGRES~v-;,,•~ 

)V 7 - :I ,,( - A .::;,. ffl ~ \ 7., O 

AcOJ11/:J-7s17.l:l:±cL-C~,:1,, 

7' j. ; -"- - ' ;f. :J 1/ .to J:. l1 ~ l.JIJ 0) § 0/;J 0) :, 7 1/ r' 

3Mfr ~mt, 1. •i:11m~tibii' ®;;i< ~ :r- 1 1rn1 ili 

c:Mffi~88~Ti~~~¥-:J--s:-:;i.0~-c:;i. 

r 7 ~ ~1, 7.,. ±jcff!..if, 11-Mi'tr.J ti IX@ r-? (nex 

l data temporarily), .:i:.7-li4-.1-:/7·1v::::i 

- r (executable code), tl!:&t -f'- :J ( 7 o - 7" -i' 

".J ;,: 7 ~-r- l± -t "- --C (1) :t,ljfJ!j{~fj "i-§!l~.U- 7., ;,, 7- 'f 

1... ::::t ;,, t- r;, - 7 (-;: J; -, -C :tM~ Z: ~1, i o ;,, 7. 'ft,, ::, 

::,,t,c-,~SihimBc:Ltl:J:~0)2~m~ 

&.) i O 

( 1 )A1JRB :A1JRBfiJ\ - r-, ::r: 7~r/C ~.., 

-r it .; ~1, 1 iJ,, J5 ~ t, 1:1: ::::i ;.., r c - , " <l) 7~ rm 1;, 

.; I}) A. tJ --c ii"> ~ o ..: ;,1, ,;_, 11 7 p - f- -t- - r 1c ts It 

Zi m f!I: 1::. M .tt.-t ~ o 

( 2 ) til 1J ~~:ill 11 ~ ~ (i :/ 7. -'J t,. ::i 1/ ~ 0 - ., 

1::. J:. -, -C f'f: G h, 7 o - f' -t- - r f;: :t:.l It 7., ~;]] ('µ t:. 

J,t.tt.-t ~. 

m 6 ~ 11 " - i: "-' .:i:. 7 ;r, z.. 1..: --::, , , --c C1) m s ~ 0 

70--'f"-1-~~~-tiUl!R~~-t. 7P-7""\' 

-~<l)•~t;%~~•::r-~mc¥-1~0lj~~ 

tlfi ji)} ~~ !TI! JVHt IC m ~' .; h 7., 0 V A L 1 v :.P 7. :J :ta 

~UVAL2vY~9:t:3J;lj§v97.:J~G~~ 

t's 7., ¥- :J ii!iR5 (;l:JJi. %fiili{lll/.:: :t:.l It UJJft I OJ J..J n<J 

,.:: ~ l: --c t' 1-i O !Ph f'J: 1 ii V y A :J A (1) -r - :J ~ §fl 
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':t 2' -Ii" -1':, 0 [5j t,Y, ,: ifVJ f'~ 2 Ii V 1/ A 'I B 0) 71 
- 'I '!­

ut. i/5: {Ht ti it 6. l:l:.f!1 r.:i a~ (1!: l 1: t3 If Z> lU!l'.-:!llJ; 

i'F- 0) 1:iH!U:: L 1'.' fi'L it/. H l:t ,;, ~1, 7.i o .::. 0) 1:1:A!Q !11/J f'Ht 

t HUx 6~ 0) * r i- i~ J,· .::. l , 2 ) v ;; ;;. 1 I\ l B 

1: xH· 6 l:l:. ,~ il~ i¥i r 0) A 1J 1.- '.ii:: ~ 7.i .:: l , 3 ) .l:l:. 

w r.i i- v 1/ ;;. 'I I\ l B 1: HH,1; T 7., iiU& >c IE d.> 7., .::. 

l, 0<¥L~ 11.1,, J:.vJ:ktn,fJ,, J:.1J1J\c:l;t1iJ, 

,.: L t:. JJ, .,, -c , 1/ :i. T k :i ✓ 1- o - 7 m 0) A n '!.!: 
~ i- ~ !± ti -Ii" 6 0 f5JIJH-=: !WJ {'l' 3 ,-:: :f3 ,n, Im~ fil/J ff­

Ii /Jo 11 • -I- 0 i!HJH· ff t, v :: :i. 'I ,: :tt-t ; 11□ n \l~ 

(J) d 7 j - 'J i- f'P) 7 - 'J jfil 115 i-1:. fi.X: T 7., 0 ..: (J) 

ii\ii ti (J) i& 7· c:t ., 1 11 ::z. r- f!, 7 o - f- 1- - r 1.: 71 L 

-C ':tfJ.X: 2' 41, 7., 0 C:: (J) -;f o , 'J 1) ;;t. I- !;J: y ;;t. "f" /... :i 

;,- t· o - '7 to J: U: ,.f'., ~ t,; !lili f'F >c ~ ii' -t 6 0) ,.: ~ ,r 

7.i-A'i~ 0)-;to, 11:-::>~ 1 -ciDtiHli!1.-£','.f~7'o •1 

1 1;1 r - 1 im85 -r nH6i ~ ~1,, 1.1,? ~~llitflim85 ::t- ft- L 

-C "' ;,. T 1... ::i :,, I- c - '7 IC: J: .,, -C :Ill!~ a- h 6 • C. 

h ,; (J) 7 C1 '1 IJ (i. T ') A I- ~ {'l' 7., t.: ,16 ,.: •-=r 7 

17':19~0•r"c~m-t1.,~..;~~0n7.i. 

fflli~•70-f-•-l-;r..¥41~J:.~yt~v 

7P-f-1'-f-;r.j-'~12(~7d-f-1--l­

"c.ffll,f'l'~L,mm,r7.,~,.;~~ffi~tl,7.,~ 

7 I- "J ;r.. 7 '!:- ;; .,. - ,1; 1:_ J:; 6 • .::. (J) '!: ;; .:i. - 11,, Ii 

ffl7@~ffl~h~7P-f-1'-l- ■ -~1.-:ft-L-C 

~-~h&.mma•tlLK7c-f-1'-l-;r. 

70-+-,.-~;r..f'1:J(J)~W>c0~~-~T 

:5 • ::t. t~ !!Hlt lili: ! i :{}di!\ U.'d1~ l i1f }j; 0 1:. mt c: f~ W: 

c: 1mi c 1:- ~ ,Vt' , , ,., " 1:. riJt~JJfr: 1.: to ~, -c 1;1: ~ ~t 

:j'j' 7!' '!fr L , , i;IUQ; c Jd'!: iJ? -1'.i t I!:!: ii~ >c 7 o - f' -,. 

- 1- 1.:.iflUJ□ T .7., ,: c: H'friJ-t i" ■ aHHll:ilH1itl 

70-+-,.-1-(J)~~0~a, ~~,~3'c~M 

T ?.i c: c: 1: ,','f 1iJ L , f'jlj ll11 ii ~ i·[· :j'j' iJO.ll?'f. OJ 7 o -

f-,.-1-~0~~c:~~c:a31.-~•-tJ.i.::.c:~ 

~riJTi.~rr~SU~Dtl~m0ffltffi~n. 

~ l'r- !1 ti: )f; -c ffl ~ ti, i~HHii~fj; 0 Ji fiiJ ~ fflT 9i; 

[:!J'c!*.., t~rJ~-rff-~ j1,,.;. 

mm~rr~~tt~~&m~~L-c~W-i-M4-t 

7.i .:: c: 1: a'f AJ -t & • .::. j1, 0 0) ®! fr, 11 7 1 c ~ ts J: 

11i!:;!J~(Argument).::\:~A,t,,7.J. i:l:1]~(}){911 

H rlf1 T 1-309185 (8) 

-1 

7 □ -f-•-1-(J)W~lMfilcaVLSl~ff 

+/tO):',jl j G!'.!llir-CJ:;7.,. CU::?(})7')l,,::flJ "Ak7!' 

0Dc~0)~~~7P-f'•-~~O)~ffltl7o 

- r • - 1- ;:r.. r 4 1 2 1 cm 3 &i > 1.:: J:. ., -ct...:~ ii 

7.i.Rm8hft7c-+•-l-©•fil~7o-f-• 

- I- Y ~ ~ v - '/ 2 2 IC: J: -, '( t,i. ~ j1, 7., 0 7 c -

f- -,. - I- ;r. f' 4 :J c 1/ ~ .1 v - :1 Ii fJ!* f:J. 1 :,, :J 

-7~17.(J)~tt~~J:-,'(7o-f-•-l- ■ ffl 

ifi.11 f1; i-- ii' ? t:. 11> ,.: rm -·· 0) ft~ fl\'! ti'! ri ,.: - <* rr-J 1.: ~ 

if .:., j'l, 7., 0 

E D S I M 11 7 o - f- ;, - I- ;r. f' 1 7 2 1 c: 7 

o-f'-,.-f-yt~v-'122c'c~U7c~7 

1,, c' #,, g O .::. 0) E D s I M Ii 7 0 - f- • - I- '2;' Cl 

- r L , £'> g , , ,1 .;z - 7· ·t g tJ. c 0 a nl?: 'cm f!t -r 

.7., • E D S I M Ii :if- tm 1J 7. I- c: ~f rf h 6 ~ 7 o -

f'-,.-1-r.:71-t7.itj:lr,JJ7711v'c!f:.f!x:i'J., 0 C:(J) 

¢M771~ii$,l-97.l-~1:.~-ri~~~P 

SCS-;/0~7k3Q~J:-,-r~rn~nJ.i. 

70-f-1'-l-.:r.¥1:J 

tln ■m~0m~~J:01~T~ctini. ?IJ 

o 5 1 7 5 1) 2 3 I.:: tJ If 7., fl) ftj riJ fi~ tJ. ~ * U'l t,i. '<' 

'J c 0 ,, :;i. 1- -i- • 1 le'. ffl T • 
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Macro("" 9 o) 
ADD (A,B,C) 
SUB (!-.,B,C) 
MULT (A,B,C) 
DIV (A, B, C) 
DECR (A) 
INCR (A) 
CLR (A) 
REG(A,B) 
CMP (A,B) 

Des er ipl ion(ffi:lim) 
c=A + B 
c= A- B · 

c=A * B 
c= A div B 
A=A-J 
A=A+l 
A=O 
B=A 
Compare A lo B and set E Q, L T, 
GT signals (AtB-t-lUi:KL, EQ, 
l, T, GT ~~t:~il) 

CM PO (A) Compare A lo O and set E Q, LT, 
GT signals (AtO>i-J:t.ii:KL, EQ, 
LT, GT Fa·IH:Mti'.i:'.) 

NEGATE (A) A=NOT (A) 
MOD (A, B,C) c~A Modulus B 
POW(A,B.C) c=A"B 
D C 2 ( A , S I. S 2, S 3, S 4) Decode A in to S I, S 2, S 3, S 4 

( A -t- S I, S 2, S 3, Sm: 7" ::J - I") 
E C 2 ( S I, S 2, S 3, S 4, A) Encode S I, S 2, S 3, S 4, into A 

(SI, S2, S3, S4'£:Ali:f'::i- V) 

MOVE (A,B) B=A 
CALL sub-flowchart 

(A, B, ···) 

START (A.B,•··) 

STOP (A,B,· .. ) 

1i:'. 

Call a sub-flowchart. Pass A, g ... 
(-tJ-77 r:, -1- -1- - I- t:11>JrFll:li",A, 
g ... ,t.~;~) 
Beginning state of a sub-flowchart 
(-tJ-77 r::, _.,. -1- - I- O)~!mO)jfj£ t)) 

Ending state of a sub-flowchart 
(<t;/7r::i-+-1-.;.. 1-©~!t!iOJ~t>tJ) 

!Ul!I~ !i ~'l:t~-t,JOJr.-< ;i, :tt---1' OJ~1E~;., ~.,. 

1,- ,,- a ;;o.:>!Lio.:>iUl!ltJ:,t., o ~\lt;z,lf.Jo.:>fHi'!r1{ 

~ 

~~O)f~T-i"~~O)~~·~?~T 

~mio.:>~ffi - JJ'ltf:OJllliltJiJ~. OJiVf; 

4-i'Y~~--ff~O)~~O) ♦ .;;~& 

...., Iv 7' (he Ip}-"- 11; 1' (help)fi!jjifii 0) ~ffi 

9 o-::K(close)-;., ~ .,,_ v-1~~rJ1L; !i(cl·os 

e) 

ncn=¥ 1-3091ss ce) 

0)~,74,,affi~m7~~ffi-t~,afiltn 

Jf~ tflH: r.i:~1Vt't' 1-lo 't•q;;lf,Vf; A f 1) - Y 

k~~~-1-,1"1",~34~.;,aam~-1-0)-ff 

E~m-t1-1ft~~wm~-AVA¥•~~,.,. c 

O)jitfRl17 t1 - -f ~ - ~ r'-!m~fj~O)~i3j,:ll1:. 1.~·:H' 

~tJ. t< tt.7-> b 0)1:' 7 o _ _,. -1' - ~ 1"11::.:isi,tfVr­

tc ~1, tt, 7., ~i!/Jf'f:1;:i{~ l,. -.:-ig ".J ~t '?~it.:," -7 O 

~~?t~~~tctl.7., 0 VLS!Y~~A~ff~ 

i" 7., t.:b'>l:.j~tJ~ 8 ~1,7., ~'.flHH i1.>~(4:f?!f A.IU~ 

r(l.)/llft, ~mtxl#Q)fHi'i, fil!fflHLi..~;'JE*,rf 

R,1, J.U.i!;A;'JRflt.1 c 1:.j~tf.i" 7.,. ~-ri1!1"Ri~1i$-r 
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0) l'i'f ft fJ,£".~ --c Js z, o .::. 0) ~ ft>&-fr -'.l t.: ih 1.: a, 

•+i1HRnin,r1ntt1:J5 ') 7~0)~it, 1 :; 1 -1 

.to J. rf tfiJ "ilH.: U-:5 ~, -r t,i: ~ J1, 7.i b 0) 1: Js 7.:i fJ, G , 

A □ 1:rl~tUr =a-HJ t, 1., &;,,!JU;, J:. 1.,. 

*-=fiiHf{ 1.: ff.I~, G J1, 7-itHf.WJ!lHfHi ·; 7 r ? .:r. 

7/C:t:H:U,::, :,,,q iv"t'ffl~,0~1.7.,tHf.WJ,\TI:illc 

fl5] f,} 1: J:i 1., 0 '/ 7 I- ? ex:. 7 Ii: :rd If 1., ::J 1/ 1 <-{ Jl;/C 

:fa~' L ,;t §:- t~ 0)-tj- 7 JI, - -f ;/ fj\ 7 ,f 7 7 I] IJ, '? &a 

i!,a;h7., 0 VLS [ ;,,;;,.f-kO)~ni.::t.H,-rlimt 

~(t,J?7c~51'75Y-~~-~hl., 0 

3114 [!l:lii" 1 7, 4-Q(JRiri!HR(1)JxUHf.J,![\:fil'.!: 

jf, -t. ~ff ilHR If'Hl: = ·:HD :;. '? •1 :t ·e ti1f nlt ~ j1, 

( 1)~fj~(t,J77 o 0ilitR 

( 2 Hl fiiJ ~ Jf; fi'-J ~ff 0) ilHR 

a*(t-J~7700)-D'&-a1~jf,-t.-?0<'7 

0{170--f•-r~O)-?O)~~~M~-t1.,. 

~;t~AcB~1JTI-L. ~O)MMC=a-7.l-7T6 

fil.l.r{'t:'!i:~;tl.,o .::,O)l-/l~ii1JTI~<'7t:1ADD(X, 

Y. Z)c L-r.a!Ush7.:i. 7,:,--f •- t-.:r.f',{? 

<4 )=.?O)~:r-O)fJt~ 

(5).:r.5-0)Jtltfr 

J::Jct?/tl/lit]lllll c: I., -cmtfa.....;- 7. 3 5 IC::,:. I- 7 

~ i1,., 0 

~T ') 7, I- ff,r,;Z 

ms~~z:y.9:,:.1-~~0)m~=a-jf,-t. 

-~97-t-W~O)WIO)m~a7c--f•-r 

2~0)&+~m~~J.-,-c~ffl1:87.iWB~O)R 

J~-c' 35 1., 0 .::. 0) ~/11::t:~J..:!m ') 7. I- c P,Y:,fhl., o 7 

C ., 'J I) 7. r ,;t ,( ;/ 'J - 7 ,:. ,( A .:r. ;., 1/ ;., ii: J:. '? 

tlx//1i 1J A 1-/;, 0ftri.x.t5 41-7.,o C. 0)--;/ r:z '1 'J '} A 

r t±UHil@l~51.:tai,-cocm ~ ~1,Z>!mf~?'c •1 7 ® 

1; ::z r 1: ~Iv-ct, 1., o .::. ® f:11:ilf,!t 1.:: tit, --c Ii JTF 1.:: 

i,1"' 7., Jf;/~®tJrnifiJ{.j:1Jffl ah 1., o 

- "f'- 1 iill8/i" 0 i':t 'l!f I§© f'f!it 

- .. 1 c ,.::'i-t-t 1.,®1it0Jf'r:r,x 

-g7·0 ., 7 O)ti,;;~ 

mMttc.OJv"'~~~n7.,•+(1)•~tttz'J 

n r,n:f 1-3os1ss (10) 

t7r:z-~•-r~!~v-J~7 □ --f~-t­

OJ:;IJ)f;~ OJrn c &JfHa J:. 11~~ s 1 < t.: .161.:m t, 0 

h, a '"".: ., 1 c 7 1 7' , 11 2 3 1;, G i!HR ~ 11, t.: 

-.,10~70-~•-r~~jf,~h7.i&•~~M 

0~-cic.t~01:f~70--f•-r~1:(l.)■~ 

~ ~Ji MET 7., t.: 16 1.: ffl t, ,; ~1, 7., o 7 o - -f ~ - r Lt 

crnn OJ JfJt>: < mm 1J ;;,. 1- ) ,.: t( ~ ~ ~1 ~ff i1HR r.~ ,.: 

A;/J a: h 7., a 

~rilHRM ii~!li!Jf'l:~JHrt" 7., t.: lb O)i!SJ~ ti~ 

r>.1:-i!HRi" 7.> t.:.160i:1Hllf ,s:-:,:. .:r. 4 ::z ,~ - r ;,, ;;z 

7".£.>.l:-fflt,7.,. tl&r':717':7 1Jf!,. <''Jc/;: 

J:.~--cM~ahZ>M~1:•fft-7.it.:16®n~1.,e 

j;kO)~~O)--=f>r:f;fL-ri,1.,t.-:.;1!, &-=ftt~, 

~mani:to¾;;,.~W.a~~~-m~~m■ 

t,i: C C1)~.'d1t- 1.:ll!;-Jt' tZ-=fO)j~tJUilff t, ~1, 7., 0 

~rilHRi~ 3 2 /JJJm~.....;-;;,. liJ:JrOJ3@.:rif 

!Ns-t 7.:iti'lmif.>,., ~, 11mn111: ~ 1v --ct,;.,. 

( I )?J i:,O)ifHR 

(2)=?0)7J cO)(J~f, 

C3 )? J Q t~HGl)i!IWi 

t.:•-=f~~i"7.,--/077~~Jiti"7., 0 it.:, *-=f 

j~fR?.i Ii-? 11.)-j' C 1 'J 1.: },f L "( J~j@OJ *-=f 1:j~ 

JR i" 7.i. c. 0) i\11{'1: 11 •+ 7 1 7' '7 1J t;, G 0) i~ ~ t,i: 

Zr® ilHR © t.: .16 0) tJlffll 0) lli!3:\'.,ft; 1: b ~ A, 1: t, 7.,. 

3 Ks"T Ii: 1111g? OJ Jf;3:\'.,(1)ti'iffl>!:- 7. I- 7 l --Ct,.& 0 

( I ) ~tili: v"' Jv ~ ffl : v ::? ::z 1 fii! v "' ,i, -r CT) ;W; 

::i·- 1.::?, ,tl1.)~c:iill 

C 2 HHli!ffi v"' 1H11ffl: 7 11 •1 --:I 7 o •1 7' c 'l - 1-

i.:l"IIJ-t 7->~2.il!S 

c 3 )@115 v ~ 1Ht1ffl: ~ '7 ;., 1/ ::z 'I v ~ ,1,-c0~c· 

(/4 )v17? ~ 1;.....;1L,mffl:tl.fiiJ[El)f;77. 7 1,,.....; 

JI, 0) IIJl*lll 

•:r-11.) ~ tt 11 

-~7-:g 

z-=r~m•~•+'71"f'7934~~~man -~® 
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-t~Ui 

-J&;J>il!~Utj[l]J 

- l)~filO(] t.~ i'!iibll!rnll 

-fil::;A;i'!filMtTTJ~ 

-1!!1J 

-77-{11, 

-~H~ 

- ElN 

-!Hiti 

;;r.TiNtR ItH: :IS~' --c, ...ti& G9 ti'Hfil ~ {l!!ffl -t .:5 

.:. c: !J( c: ~ J.i o * T 1.: tJ-t J., <' -7 er >r: 1:. l1x -t J., t:: 

(1) 7 -7°'3 

C 2 )~ iT°t"' Hlll~ 

< s H ., 7• Q) mw 2' 

C4 )~il!HHi 

( 5 ) oJ lilUJ: .iUE O,Hu~ 

( 6 )jµj ~ 111 1J 

(7)<'-7 of'-?iffi~{l)t." 1 1--tt,( :t.: 

J., o P S C S f'Hl 0) .ta if.ii v --< 11, © le~ ~ J;). '"F 1.: ;"f­

To 

( 1 ) 7 o - f- f' - I- t.p IT,17 7 ,( Iv~~~:(,\ 1,!!l IJ 7, 

"'2:lf;lixi" 1., 

(2 )JJf?:£0) :J::,, 74 7. I- (context)= ST ART 

( 3 )1 :,, :1 - 7 :r. 1 ;:i. .::x: ::,, ;; ;:,, '.t- ~ !l)J.i l,, l:fl, :{£ 0) ::, 

;:,, 7" 4 7. !- tJl ftij >!: Cl - f 

c 4 ) ma 0) ::i ::,, 'f -+ ;:;: r ,.: L t:. 1;, .., --c 0. r 0) ".1 1;. 

<7) ,,-f~1,Z)•~~fi'i" 7., 

(a)iE L ,,1f!Hrcl)f::.0!z:~JU/.?. 1J 7. H?~il: 

(b) 7 o ·1 -7 0) 1) 7- I- c <' -7 o 1) ;t, I- c: -r' - J iill 

~u ~ftirx: 

(c)7·c '1 '7 ')At, c:f'-.1'iilln~J&j@{tL, ,::t: 

7 - -f er. ., '7 ~ ~ fr 

(d)7'o ·1 '7 ~;q;-=fi.:~~ 

(e)~T I) 7, j- >!:~jiSj{t l,,, ,::t: 7 -f- ;r. I -7 >!:~ 

fr 

UH ., r 11 ;1, r O)f'f.:.rix 

(g) ::t, 'I I- ') A I- 0) flibifil {t C ::r. 7 - f- :r. 1 -7 {l)W, 

?'r, -1:' 0) 3c T l& 7 "- 1T < ( go to 7 ) 

nnn+1-3091s5 c11) 

* ., I- ') A I- ~ PX 

* 1 I- ') A I- ,;1, ;1/(i T 11' p s C s IC: J:. -, 't' iii.HR 2' 

Jtt::i&l.:1:fJxc',~1,J., 0 PS CS liit:.~f-lVg;/;l-=f 

'J: fill 0) ;f.; T 1.: fi.c ~ T 1.i t::. ii) lV <' -7 o (7-) 'il:'. fH· ft ffi 

-t J., 0 P S C S Lt ;J'- ·;1 I- 1J 7. I- '.t- lf. fix <J J., t:. ii> Ii.: 

~~~~~97.r~elV7c-f-•-f-{l)a~8 

~{l)¢~9;1,1-~;~•~;~g~{l)~3~~m 

-t 1., 0 P s c s ,1 * ., r •J ;i, r ~)j,t© t.: 16 {l) J.-::.t T 

0)7;f]j/ll~~/c,C:~' 1-io 

1 ) r - J iffiH5 [f}J Jm 

2 ) -r' - J iiJm IiliiSi {t 

3),-7ocl)'j£;ft 

,j)*-=f-,,f-:/7') 

5).::x:5-M!±l:/SJ:.U'ilTiE 

~~cl)fflffliirD•~-;i,35~m~c:L--C7.r 

72'h-ti 0 Jil~f,HHf.i:\1J/iAS I Ct&H.::t:47,d­

l-~0~~0)-~~~~TJ.i.:'..C:~~MTJ.:. 0 7 

-7 o -5 1 7 -5 1J 2 3 c: * f- -; 1 7 7 'J 3 4 ti K B 

SC©f'-J--<-;:i.~;:i.1-7anJ.io 

P S C S 1.: J:. -, 't' ~, ( -:i t.,, 0) tlil l'f.: J'J, t.; ..: tJ :h t1, 

( 5 ) b L JJl, tE (I) ::i ;, "f 4 ;:i. r tJ( ~ {t L. t: tJ. G lf ffi 

L , , ::i ✓ ::;- + 7, 1- m ni1 >J:: o - 1: 

( 6 ) 4 "- ff < ( go to 4 ) 

( 7 ) t- "/ r IJ A r 7 7 1 Iv ,!: s l f 7 7 1 JI,, 1: w 71 

l, 7. f- ·1 7 

i7s 0) :iP'. le'. i.:l t, 't' ::1- f' ·; '1 1 !Z: t.:l , , -r iZJ} « t::. !!Tl ft 

~~~an1.,. m~~ffl:/SJ:.U'PSCS*ff-~~ 

i!c2'AtJ.i. 

tJrn11 § m r s c s (/) tsm1 § uw '.@'. ·g O'rr· Js vJ t;, 

-:iW~O)mm>cffa~i"J.:.J:.':iK~ttah;oW 

MRKt-,--cmm«-7.0)-~~~ffc:~7.,t:0 

1.: mn11 § it. i± rnir.t ~ ;f-; ~-t 7-i t::. V) 0) .:J=. rn: >£: ii f!t-t 

,.., 0 .: cl) r,J; ~ ,± r - J m j~ 0) If; x1: c 7 * - <' 1 1- ) 

>c tJ.!llll--< - 7. c' ~ «,; h 7., J:. '? 1.: L, Wr'l'R iJ, "i" 

- .1 m i!I ~ ~ Jl!t T ~ , y A -r 1.,., ,;: J:. ., -c f1J m a h 

7., Hi;? {J) t,~ i:ft ~ l':ll ~~ -C ti 7., J:. ? 1.: i" 7., o !~I ;i,. Lf .::x: 

4 7. , < - r li llc rJi! 0) t,lbfk'!:- A¥ !fr 1.' ! , t,i ~ tM-H: 

iJOi:'.-r ~ 7., • .::x: 4'- ;1, d- r li 't' ~1, 0 cl)fmr,J;fl!\:'.r)' >!: 

m, n1J 0 c:p "- [1l( IJ .iMJ· .:. c iJ< -r: ~ J., o \'fr L , ' X1 ~ ~ll/ 

iJ,iJ.:il> ,;~1,t::. .!:: ti .::x: 4 7. ,<- I- IHfi L ,,t/Ut1:~ 
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5 l. .::. 0) \fr l \, f,11 ili 1: .11,i i'f 0 m il!i ~ 1J :r:/ -t5 it 

7-> J:. -:'Ji: ijif. -t 1., 0 .::. 01Ji't 1: to ~1 t -r - :J till ill! 

O)fi3t:Ril .r. +A,~- 1- 1: J:.., -c J: IJ fl< tlU!ft ~ 

h 1., 0 -"c- L -c rX ,c: . .::. h IC: J:. -, --r ~ H ti' ii-t:1rnIJ 'Z" 

mE L , ii:, 1., ~ 'Ii if! 1m t' .; .::. c. IJ, -c @ 1.i • 

gT0®A~mM5m0)¢~~ih7.i. 

i ) v :::i - F t,li iCT 0) Jf; ik ® J';f] ~l '& ,f, 

i i ) m n,1 0) WJ x 1: to tr i ~ r/i:. 0 "&. ff-

i i i HJ:! llil:fvi f'r: 1;: B ,:t 7., t,li illi 0) l'F fix :ta J:. U: !i!lE Jf< 0) '.G 

~{t 

iv H_f;! IJIJ 0) iii 11F IC: :t-, i:t i iflJ10) g2 it£ 

v HJ:! nil!llh n, ,: 6 1:t .; A 11 c. lli n 0) -& ~ ft 

vi H.l1!llil'll/1f'Ff;, 0 !1) C ,!!l.\~(1) ~i!Ji~ O) '.g~{t 

~ffl~h1.imM7•-77~~gT0•1J-cS 

j:Jlftll 

( f 

Then 

(ii~ 

if clause 

Then cl a use 

Where number 

1:1Hr-r- 7., t~ YJ 1: .r.-+ A,~- 1-- 1;1:f!! 1.r O)~{rnwim 

c. 1 ;, :7 - 7 :r. 1 '.A If1 c. >c{./\9;0 L --Ct,.;.::. c IJ, 

..0~ -e J:> 7.i o L L.::. ~1,;1Jqjj)/i~ tJ: G l;C i.:IH~HtUi 

ti' 0) tu !llJ IJ, &;, 'll! -r ii:, 7.i • 

PSCS~Rl.rO)~":/~s;,~m~-r~.;f:~ 

- 1: tllHJt r i o fl! 1.r 0) ,;:-i ,.,· , 1· 7 7 1· 1c m ~ -r .; 
~~0 ■m. :roJ:.U:'&ff-~":/~s;,0am. 30 

:;: PS CS 0:£f;f.;(J(Jti[lilllH:ir? t~&?O)tltmn,m 

l:t Gh1.> 0 

~m~~J:...,-c~~3h~":/0719'.Ar~~ 

-":IL.-~Ti~~O)amLm~Ghl. ~ffl 

C~J:...,--r~r,x~hft":/0719'.A/--!l)~~U77 

1 1v 1: -tr - 7· T 1., .::. c IJ, -r ~ , 1&1: 1: ":/ o -, :J 1.:. J:. -, 

t l:flf~IJT 7., .::. t: n, -r ~ -!i. P S C S '&ir-If11:- Pt 

A:J-r~i±7.ik~~9~71--t1.i.::.t~--c11.,. 

PS CS m11fl191l 

mn,11 
I F 

context -: 0 tJl Jlil/ i i,G t'.I: --c .t 7., 

c.l'? :J :/7-f-7- I-

,(;,J-7:r.1'.AJ]'.A, 

1 ;, :J - 7 CL 1 A 1.i A Ii i% ifil I~ :J - ;, < '1 -f ;, 

If "f iv -::f IJ 'X /,,, ,c: tJ;-?-< 0 .::. 0) iJrnif a t '1 J- '7 -

1*~'.Al-7~h&ITT~~L-ca~~LT~«l., 

t.: .VJ 0) ,£,~~{'I: ,i@] i!li c'.- h 1., o .::. ~1, IC: J: -, t ~ fr 

0 jili nt >c J: tf 1., .::. c n, --c ~ 1., • ::i ;, 7 'I 1 f· i,, 'I 

iv-;,, 13 ;,(conflict resolution):tJ:itt:i:J;JTO) 

t, 0) ,.:.~--;f < 0 

( l) f& bill:~' U!j R,i. 0) r - :J 7.l' ~ £ ft --r i' ;,:, m fl!] IJ, 
ilHR~h7.i. 

( 2 ) Ilk b r£! ift t,;, ~ flt 1:- ff T .; t,Q /lll IJ, j:Jl fR i'.- ~1, 7.i o 

c 3 ) ~ m 1.:. 1n1 ~ ~i t.: tJ;! ft1J 1;; il! m ~ 41, 7., • 

mniJ :r. r ,r :1 

r s c s 1± :r. 4- A,~ - 1- 1;1mw1 ® -t? -, 1- ~ !1!.fffr 

--ca7.,~1~mli~m~-t1.im~.r.r,r11cmm 

-t7.i. -::O)J:,Q/ll!lir-:J"--x,~,>r-,:;!l)mm 

Ii~ jJ 7.l' ij;! IJII 0) t.,Hn ,c: m '' ;., _: C f;, i! ~ 7., ~ ? ,.: • 

I r, t L <' -7 o f: {f -t J.i iR !l\l t;'i'YtE L , 

A N D ( t.:, ~ d ) .::. 0) 7 1 r:i t,, 7· o ., 

'7 1.:. f'I: G h -C ~, tJ: It ~1, 1f 

THEN ,1":1-:19~i!UZ-t7.i<''7P~~ 

tl;\l!i) 3 

I F 

U\ t:. L , .::. 0) 7 1 r:i 1.:: ;t;f t' 7-> 7 o -, 

1 ~~.Jcr&;-,r1.,. 

b l = "? 0) ixr~ r,rJ--c iUj;iJ, .35 h Ii A 

ND (td,J: U)[rl] L;rl::;l,':~ ~m1,t::j};: 

Im -e 7 1 Cl f), ii) ~1, If 

THEN 8WOJ?1o~~Z"t7.,v,:JxJ~ 

0 m 2 0 7 1 o ,.: ,1.t rc; 1- .; i!l! 0) v ,;; 

A :J "'-!l~t>,H'f,fit-t 1., O 

t) L--::,!1) I,, 1/ A J f;,j[i!0)--::,0) I,, 

;; x :J i;, 0 - -::i t:. It j-J:,! ht ~ h -c , , z, 

tJ. G If 

THEN .::.hGOJv'/'.A:J~--::,O)t.,y'.A:J 
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mm15 

l F b L -=. -::> 0) 1:t ,r,nli fJ, ii:> I'.) A N D ( :15 

J:. r.f) i\ 1J r - 1 ${7.;i;, [61 L: -<t 1 -X -C 

,r, •J A N D (ta J:. d H h G 0)--::> O) 

i\ 1J li' !TI] L; 1:' <Yi VJ A N D ( }J J: cf) rt 

ifiQ ?.~ 0) m Mi [fl) 1..; JM~ '.!:- ir ".) (7) Ic m 
l I G ,j1, .fJ tJ. ,; Ii 

THEN ..:~1,€,0)ft1!Q2~-z---::>O)Jt,~?,:{lct.ll 

MlWJ6 

IF bLvYAJ~L-Cr-J~,r,n~ 

Tl!EN --::,(J)vYA:J-z-..:OJr-101.:'u:> 

ic~,t i 

mn1I7 

IF t L ,.. « -c 0) 7' o •y 1 n, m ,z: m n: iz: 

tlHit~hAND(t-:,J::i'.f)--:iO)"jo 1 

1 ;1;q1z aw'u, ,11. ta: l, , , < -=> 1HM:lil -1- "c 

'ff L -C l, .fJ t_.: ,; I! 

THEN ..:.n00)"fo,7t~O)M-r~~8 

:1 v J "t 0) ffi 1] 'a': J: ac--::> OJ :t o 'Y 

J "'-f~l:it-t .fJ 

1111. 0) _m ft,J 0) iJ2 it!. Ii , J;J. ""f /;:: if; T J: ? 1;:: , 

- Ith 0) *-i -r 0) Iii 1J ~ m l' .fJ ..: c ic J:: -,, -c tr1 ~ "t' ~ 

-5 * -=F 1Hi :t ·g ro 

- ~ill:o:> ~ 'J - Hfflll;5ft."t .Z> 

-*-1-~00)771/7,~~~ffli"°.fJ 

tJ. cc: J; -5 o 

1/7~ttM§.lllift ■ ffl::i;.,~o-,O)~ffM 

J;)."f 0) iVIHH-ti JE m ii [u] !IHI! @8iH A s I C ) 0) at}: 

n IZ: :lo '' -r * ~ AJJ 0) fiij jf 0) !!! tl 1)( J;J. ""f IC m '' ,; .n 

{J /?' '.!:° ;f,-t o ..: 0) f§lj/:: Jo l 1 -c Ii As I C iHHJJilli 

ft. 0) ::l 1/ ~ o - 7 (7) i& it !Z: /fl l' t.: b 0) "t' i5 7., o 

El !WJ~ft~O) ::i 1/ ~ o - 7 li @!}'t"Jtl:t f& l:J /';F, 1;::;!J! 

~ ii,t~ i\ 2= ,j1, Z, ;:: c (;:: !ti I'} 'c ~ It {) o "Jt ltlfh t::. 

u~i'i:O)tfl:tifih,i~iEt.-f{t1::tJ. z. c, "t"0ui1!~0)£z1fti 

fl~ct'f{ ~ ,11,, ::i ;., ~ o - -5 Ii--:> O)tt~H:!IH±i-t 

i~~~llinT7.,.ttH0~llil~t-■0QM 

OJ ff 1Jt fl 1/: ,;- I& ~' fl 7., !:: ::i ;., ~ o - -5 Ii iE L t I Q 

rm ,-: tJ. i J: ".) ,-: -J 1:; z.1a !:' m T. 

t.Qlfil 8 

I f 

n m1 "¥ 1-3091ss(13) 

h L ; -f: 1J // 11! /TI ~ ~. , L f;, L -r: OJ 

J-f:90J~~070,1~~~~h 

-r t' tJ. t I tJ. G /;f 

THEN ¥-9, 7rv;;:i:., ¥-9:!3,J;'(f~M 

mnii 9 

iJ1JJTIO).l7-\:ilL '!!FilMrnrcct,-:1-f: 

•1 :1 o ., J ~ f'l' fix -t ro 

!F tLv9AJ~~"J1/J"'-ll)--:,O) 

tlH!t ~ ff L n 1 1.i ti. ,; I! 

THEN v9;;:i:.Jc~,;,:'Ji:~@LT.vY 

mw11 o 
l F 

,:. 9 c -t O)~:t.\-rHA1:t-.J" 7., 

t L 1i, tJ 7., i , < -:, 1!' ll) 7 a 'Y 1 IJ, 0 

--:>070,J0)--:,0•-r"'-mM 

11\ &s 7., tJ.,; lf 

THEN 7~f-7"v?"i'-z-WAL,M-r"-O) 

m•>.r:-n~L, ~h00)•-1-1:7~ 

T 7' v 'J "r 0) ,\ jJ "- t1H1c L , 7 /1,, -f 

..: 0 rJ iftlJ ll& ·l'Ul C1) ::i 1/ t- a - 5 0) fvlfi;:: Jo , , -r li 

7'9:'J~y,:.-fJ.,,::i~t-o-7~ft~7.,-f ♦ Ar 

'.!:-/TI,,t::.i&/;::,~J-1/flfr,,;11,z.o F lelcher, W 

illiam ! ., An E nginoering Approach loD i 

gital Design, Prelice-Hall, Inc., 

PP. 49 !-505~P(t • ..:0-r.at-,:.t-zJ;HqL 

t@fifl!ift80::i1/ro-50)~~i:.J:.~X~~ 

i1l?. IIJ1 L , ::i ;, t- o - -5 © 1, - r "J ;i; 7 1: .ti'. fit -t r, 

t: IIJ /;: Ii , * ~ IIJ] (JJ VJ nil cc .lo i I t Ii i' 1J, /;: -t (}) il!.t 

H-f. tli'l HHll c: il'i -, t::. ;';, i: .FT n·\! t' 7., c. c f;, 7:; ~ .J:. 

tl1 l O ~ Ii fH\11 fl1i ft l;Jt 0 ::i ;, ~ o - -5 0 7 o -

-f 1• - f- -z- jf--4"" 0 ..: 0) 7 o - -f -t- - t- Ii 7 o - -f -t-

- r ;,; 7' -1 9 'f-fl' Lt riJ.!m ~ ,:: .J:. '), K B s c ,,,, 

A -r j_,, 1;: An t: ~. {> • 7 o - f- 1- - r '.!:' -· JI -r i 

C 119! L't 1J,fii.l! 11t1k ,;- I& V) m11:: ff. i'H" 0 i:: ~ ::l / r 0 

- 7 h<fif 11'. ff I) 0) ii! ~ >;:, ':;l: It ; 0 S late O t-5 J: rJ 

C ond O IHi!! Ht 0 t.ll:i\ ~ /-th -Ct I Z> C. .!:: ~ if, t'" 

;,; 1 ~ Vz tm 1- 'iE ~ vn, z, 0 c r 1Hi i!f: 'ff IJ '!i:: 3f; 

VCtJf), ! C P!H1!1'r1!ffl1:-~-t. S lnlel i; 
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J:UCo~ltt~~~~n~~-~$~G?~7 

~ ht::. c: 5 1c iJni:-t 1.,. S tat e 2 0 1? !;t; !i9_i :[t ~ ~ 

,:t I& -, t::. 1~ 1:. 7 ? o 1 :,, 7. ~ 5 IJ :; " ;,, A D D 3 . 

l ( 1 c, c v, s urn) IJ, "' A f- h le I c ( I as t co i n) S J: 

Ucv(coin value)'!t:-fa.if- L, ·b7.>ft;at>a:: ;;!. ~ 7T 

7->o state2 I cf~/1h-;J-7.>?'J 01 ✓ A I- '7? 1/!'1 

;,r(i V 1/ A J' sum(./){i/i,.;:;. V:; 7. 'J CV"l1~JJ~ tr 1.,. 

s t a le 2 2 IC J3 i:t 7., 7 'J o C M P . l /;I. v :,, A 'J c 

v(7)fu1...;. PR CtlXHOJ(illif'6Price of sofl drink) c 
l:t~ L --C (.3~ E Q, GT .t.; J: r.fL T...;. ~T. ~dl.}:c 

ond21Ht.fHJJf'r:CMP. I O)*Hl:>c~tfi-1"7.>. 

-t 0) *i;' m, IJ, "'* ~ < tg, ~'" ( ! G T . C M P . 1 ) 7: 

<t ~1., ,;J'. ~d'F co nd 3 IH'/i JR: I.J," ~ L , '• ( E Q . C M 

P . 1 ) 1' il5 7-i fr c -5 IJ, '1: 1J. 7.-i t::. ~ © ~ 1\i -'i-fi' -5 o 

t Uri l!/dJ< "~ L < tJ. , , " ( ! E Q . C M P . 1 ) 7: 

if.> ~1., li~J !ffll Ii :V.:!l!l state O "-~ ~ ft/2 0) la! 1/f 0) l:l!: A 

,.;./ft? 0 {,Lcond3/J,EQ1.'a;hl;f_ :!x~state 

4 a tlXMHt!:li-t 1., t::. i> 0) ft,J!ffllfi~ -a: ~!EL, <' 

'J o 1 ;,, ;;\ ~ '7 'J ;,., " ;,, C L R. 1 (cv) ti cv~ 0 

/C 1) -1! •y I- L'"C i{!JO)iJl'.g:>cfs'f?o 

ff>To ltif\ft<"-7 oCMP(A, B)(;t, fiaA-a;-;;\ r 

7 T 7., v '/ ;;\ J' , D 'c ;;\ ~ 7 T 7-, v -;? A J' , Jtifift 

i~O) 7' o -, 'J ...;.'l=.13x L, ~ •::dC1tir1t7.)*am:9i'l!:ET 

7., E Q , L T , G T (§ \j fl 0) "' 7. r .t.. ::, 1/ r o - '7 

O)~~O)~-~M~!t~'t7.i.~0)7'JDADD 

( A , B , C )i;t. ~ A 11 l1fI A ta J: !'.f B ITT t7.) v -;; A 1 , 

Lf:l :1JiiITC fl 0) v:} A 'J BJ: U/Jl]~~(adder) 7 o ·, 

-; ,.;.!tlj)Zt'7.i 0 <'-7 o DEC R (A)(;U.1?:,, 1 (c 

o u n le r) 7 o ·1 'J 'a:: '±. Tix. ,t 7-, o P S C S 7° o IJ' 7 

1,.. 3 0 Ii ffi 1 0 ~ 0) 7 o - -f -;, - ~ (C ffl , , ,;, n t:. 
'<'-7 o'.E-x11t;'t7.J 1 ,-1,•-,.:r.r~f-"-:'El¼L, m 
1 2 [g] 1.: ff- -t" - I" -, .:r. 7 7° o ., -7 >:f:- !Eli.Xi" 7.i o 

[gj ,if- i5 ~1., t.:. 7 r:i ·1 'J 0) '±. fix. IC iH' --C P S C S 7' o 

I/ 5 .t.. 3 0 Ii T c? 1: jf--< U:!Hl!J t7.) ~J 0) -:, 15 !JrnlJ 1 

C m. Wl 2 C fc. J: .., t \, I 7., 0 

ti1 I 3 l6l !;J: f'- 11 iill~& c ~~J!ffllii1iB1i-a: c t, 1.: .if- L 

t: m 1 2 1Z! 0) 7' t:t ·1 -7 0) tlH~H: ffi ·t . f' - :'l ii J:. 

O' ~ttl 1ffll .iill B5 0) 1± fiX ,.::: t,;; ~, -C f' - ;; / lll!J !ffll :,- ;.,, -1t -tr 

1 ..y 7· o If 7 .t,. 3 1 ,.: . .1: 11 m w1 3 >r: m l, t.: • 

N r,n f 1-309185(14) 

t L B!: A ~ h t.:. !iiJ! 1't OJ b H 1ii: irfl f.;, tlX Hfilli rd>!: A!& 

;t --c , , 7-> c fj Ii, :IX !ms tat e 3 0 IH)J f'f:" rel urn c 

o i n • ( i'11'r ii& tn) 'a:: !il 1rt 7-, o c'.c G /C <' 'J o D E C 

R. l (cvllii!Hil ~ ~tt.:.liiJ!i)rt7.) 0-H-fri:fifl t:: it cvO) 

fill 'c il1H?: -&- 7., 0 ~.A: rm.state 3 1 "('CV C p R f), ilJ 11 

ltifift ~ n 7., o b L cvlJ( ii; t!. P R J:. ~ t, t:. t'.< it h ii, 

/t,i]la'!Jlilk!mstate3 0 "c r..f, (llit7.)IN!:a:'.E-i!Hn-t 

7-i. $f!!:cond5!;J:CMP. 20Jtam1J,~U 1 ;/;1 c· 

-:> /J,~~Ht L, f!tNHqHlJt' i.$ f;,(droppop)J:i -o 

l 1 ! i lk fill s t ale O "- fJ!: iJ fill 0) lit ~ t7.) t.Q: A '£': 1:t --:> • 

~•t~m-t7.im1o[gl~ffl-t<'?ott~~O)• 

l~~BL~tO)~U~L. -th~hO)~D~B 

WC %fr~ n 7.i .-{ (¥ W,t 0) 1i]J{'I: ~ iJUi:'.-t 7_, 0 

M~A~mlO[gl~.if-L~7o--f•-~7:~ 

rix: .'., ~i 1., rf, r,n 7 7 " 11, J; 7.i , \/;J: tR t§ 1; A 1- ~ .if-T. 

.: O):!;I.:~ 1) A ~ Ii ED s I M 7' 0 I/ 7 A 2 0 -/JI,;, 

O)[iljJc L-C{'l:li.X~h, PS CS 7'o 7·=;, A 3 0 

cm 3 ~)" rl) A 1J l L l m \,' G ,1.. 7., 0 

m 1 1 ~ i:t. m 1 o IZ! IT.) 7 o - .,. • - ~ 1= m , , ,;, 
~1, 7., ~ 7 'J t:l C :i;f ID 'f 7., " - I" ? .:r. 7 7· D -, -7 ~ 

WI 4 '2.- ~m L -C@Jf/l '2.- .®:i~{t l t.: M !ii: >:f:- ffe-t • .:. 

t7.)m~©Dffit7.)~*-m131Z!©~;;~t;R2, 

R 3 , R 7 , R 8 , R 9 l)q~ IJ, ~tt.: • m I 5 iZ! Ii ~ 

* tHt.~r.H·~IIIS Lt.:. ts ,; tJ. 7-> JilJ~{tHr.., tdt 

W, t7.) 7 o -, IJ f 1 7 -7 '7 .t.. '!:- .if- -r o .:. © .®: i@ {t Ii 

m~5©am~~~PSCS~P/f,7A~~~L 

t::. 0 

tnl'-i'i@J~5t7.)f\!!o:i,0'}]tJ. 1 ,- r., :c. -r 7' o ., --7 c r 

-1~J:.u~•aR~J:.UPSCS~ol/5A3 

fl] m P] i~ t.-: V L s r C A D ';/ - ;I., 1:- m I,' -r [ilI f~ 

Ml41Zlli~*~~~~'l':f:-~~i"6~~~­
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APPENDIX A 
name rpop; 
data path @ic<0:5>,cv<0:5>,sum<0:5>,@pr<0:5>; 
{ 

state4 : stateO; 
state3 0 : state3 1 ; 
state2 1 state2 2; 
state2 0 : state2 1; 

staleO 
stateO 
stale I 
slate I 
state 2 2 
state2 2 
slate 2 2 
state3 I 
state3 I 
state3 I 

! cp stateO; 

cp state l; 
cp stale 1 ; 

! cp stale 2 0 ; 
GT,CMP.1 state30; 
! GT.CM P. 1 * E Q. CM P. l slate4 ; 
! GT.CMP. 1 * ! EQ.CMP. 1 stateO; 
GT.CMP. 2 state30; 
! GT. CMP. 2 * EQ. CMP. 2 state4; 
!GT.CMP.2*!EQ.CMP.2 stateO; 

state3 0 • • returncoin; 
state3 0 .. DEC R. 1 (cv); 
state4 : : droppop; 
state4 :: CL R. I (cv): 
state3 1 .. CMP. 2(cv,pr); 
state2 2 .. CMP. l (cv,pr); 
state2 1 .. MOVE. 1 (sum,cv); 
state20 .. ADD3. l(ic,cv,sum); 
) 

m 6 1:gni m 5 ~ 1:: .Jo ~, ·c;f: ~ a- n t.: awi@ 85 m 

o.:> " - r ., .:r. 7 :t o ., 'l ta J: 11 t!HH1H,'Htd1' ~ * 

m13~tl3~0.,1M~ffilima~~~,m 

12@~~~~1~o,1f1-r7,&, 

ni 1 4 IZJt;!: v '/ A 1 o.:>/ui@fti~o.:>r/'i I 3 @,::.i:-1 

ur;Fr1-309rns (15) 

f 1 7-7'7 J..., 

W,3~~kBSCY~~J...o.:>amo.:>$9o.:>~~ 

ffl4~~*R~o.:>ASIC&ttY~¥J...#eo.:> 

J: -5 ,c: L-Z:7f.-r 7 1 :t 7 1J fl' G:!.IH:l@Jf~ ✓- - r"' 

.:r. 7 ~-r~l11ltl:l-t' g /J,~~-t'~, 

M5~~-~@!N~J:?tWfi8tig ■■~­

~o.:>Y-~~~~m~~g70-f•-~o.:>-~ 

m 1 5~,.1~ 01::Jaii'iHt~fr'?t:i&o.:>m 1 ,i [g] 

~~~~g:to71Y1-r7,J...~~g? 

l O ... K BS C, l l ... 7 o - f- • - t-, 

1 5 ... * ., ~ 1J A ~, I 6 ... CAD·:; - iv, 
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Functional Leve I 

:HtJE t, ~ ll, 

Structure I Level 

tl ~ -11 ""1v 

:J;1c !ll1I 

Physi ca I Layout Le\'e I 

t7IJ If ff'J I, 1 7 '7 I- II"' Iv 

Flowchart 
7 □ --r,..-f-

KBSC 

Net list 
::,.. ., 1- ') 7, ~ 

VLSI CAD TOOL 

11 

10 

15 

16 

___ __._ ____ ----18 
Maskdata 

'?;(.'77'-7 
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n r,n :r- 1-ao91a5 ( 1 s) 

( Flowchart Description 
70- :f'r'-1- tii.!lt 

State-list: Language to represent actions 
-i1-· ~.! ,; ::o- ~ ff. i ;f. r i i~ 

and conditions in a flow~art 
-fij_tf 71'.l- -'f-""-H~~•,;-g ,r. 1'1'-

Block- list: Functional blocks to be used 
7"□ -,-7'):t:1- ASIC~ ~tl~.ift~1 ~-4# g~itl•,7 

for ASIC design 

Cell-list: Geometrical cells to be used 
l:H.:H Asrc it it 1,c m,, ;n ~ iflllfHt.J If 

for ASIC design 

.( Cell List 
f; j- ·,1;,: l-

CDNS0304262 

Cadence Design Systems, Inc. - Ex. 1015, Page 00016



Poth Synthesizer 
i!. It- ~ ► t"i-ff 

Ce 11 Se I e ct or 

34 

15 

rrntFFl-309185 (17) 

Macro Library 

"?'JO 7-f7·7 ') 

DI~ ,___O___,D 
VLSI System 
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Action 3 

(FJ)ff 3 

Action 
itH'f;; i 

Action 2 

1£171'/: 2 

Equo I_ to 

AtStt.ml 
Add A & B 

& store result 
in C 

¾irl:!i. Ci".'.:::Zi-7 

l LT 

_t-t; 

MOVE { VAL 1, Al 

MOVE ( VAL2, B) 

EQ 
GT 

11 n• 
.:.cf-

,,t ') 1' 
1 Greater_ than 
I 

1 
Comparator I 

er 
C 

reg i st 
v1/A -9 

System 

Controller 

'/J.i/4 :1:,}-0-5 

- 1)[1 

~ 

l 

Adder 
i :fa< 
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VAU 
register ,..._ 
t,, ;/ 7 9 

VAL 2 
register -vc; 7, :1 

B 
register 
l,.,;y::z.9 

A 
register 

v -;,' ;;i: 9 
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~ r,n ::r 1-3091as (19) 

Current: pop -t~l-' Mode: □ E ;tj;:' Current State: state4 

Create 
Edit 

Delete 

Actions 

Storage 

gt Select 

Zoom in 
Zoom out 

Options 

Close 

Edit Do to Set Breaks Step History ON Cancel 

Show Do to Cle a r Br ea ks Execute De ta i I Help ' 
Set State Show Brea ks Stop Close 

* * * Ready * * * 

-629-

CDNS0304265 

Cadence Design Systems, Inc. - Ex. 1015, Page 00019



A B 

~ 
lt_~J 

COMPARATOR 

~ 
LT 

' ., 
EQ 

t 
GT 

A B 

ADDER 

C 

A 

tJ?'/'J 
COUNTER 

A- I 

n nn :r: 1-3091ss(20) 

CLR.1 !CVl / !EO. 

f-'!c'~,~-~c....~c.':p-".2'----------< cond 5 CMP.2 

CMP{ A. Bl 

Compere A to B ond set 
EO,LT, or GT signaL 

AL8E.tti3cl,( 

1t; Ea, LT,GT t ilz 

ADD( A.B.Cl 

C• A• B 

DECR IA) 

A• A - I 
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~r,;F¥ 1-309185(21) 

Counter l1J'7 '/9 

i,.~;z.9 i,,i;..9 

6 

l:t;t~ 

,6f J Ji, 1) 
coinpresent 

';,,7-,"fL,, :l>-l-0-? 
System Controller 

~tt'a~ :t 
droppop 

re turncoin 
,of j i!. zP 

r-------. -------~ ..,. , Pr1 ce 11,u:.-1-At ;._13::r . .a 
' Input dcta ,·iillitttr ' ✓ 1... ___ --- ______ .J 

R1 Reg. v~::t9 

R7 

I 
'----- ---------, 

GT/ LT/EQ I 
r ___ GT/LT/ EQ __ J 

Ail 1f ;, 1J 
coin present 

I 
I 

I 
I 
I 

System Controller 

':,,'"J.7/.... :i-;..l-D-'7 
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~J'o~U:: 
drop pop 
returncoin 

;fif j ~tJJ 
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n rm~ 1-ao91as c22) 

Comparator J:t:. ~ .fl. 
I 

-fif.'W>-.n=;:--9 
; inputcoin ; L __ Input data __ _: 

Comparator !:!:~.ff. 

I 
L--GT/LT/ EQ ---7 

I 
I 

,----------- --- _., 
; GT I LT/ EQ 

,lj~ 'If ;, 1) 
coinpresent 

I 
I 

System Controller 

~:;\ '1"l. :J ':, l-0-,, 

PJla"o~ !I:: 
dro ppop 
returncoin 
.-1it jf~tll 

i Price i-ifI~;>,_1J:f-9 
L_ ___ !.'?.e.!:Lt j~!.,~ ___ _J • 

~!-W ; lnputcoin i 
1'.1.1.,-'•j :_ ___ l_n _p~t- d 2!. a_ _____ J 

R1 Reg. \,1/~9 

Comparator J:t~Jf$. 

I 
L--------------, 

GT/LT/EO : 

Ai! j 'I->!) 
coin present 

I 

System Control I er 

'lA7'k ::i-;,,}-0-5 
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1, >l"A.9 Re,;i. R5 

~o"o.tt&th 
droppop 
return coin 

.:fif j ili-1:P 
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