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1)SUM=0
2) SUM=SUM+A+B
3)DIF=DIF-C
4)SUM=SUM+DIF

S s L B syse ol el 1) bl SSSS 2
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STA SUM
LDA SUM
ADD A
ADD B
STA SUM
LDA C
CMA
3)DIF=DIF-C [INC
ADD DIF
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4) SUM=SUM+DIF |ADD DIF

STA SUM

(ol O35 4l 3 Shonr o3l G Ol e 4 Wl | S LT ¥

1) SUM =0

2) SUM=SUM+A+B
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High Low V7 gl S 9°9° S
D E ¥ A AR AR AER!
C “SpaCe” \°Y’ Y' h\'h hh\\ nn\n LR
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NG GV
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g 03 P g 4l (ol ok A5 eyl Joon g (DI 2V
gl oty 1 ool gl 55
ey g (23 P 035 4 1) dd aer 5wl p (o
Sk 32 Vo e (8l Sk asU (B s il (L)
fols el Job e (Sl el L1 sl 5l

LOP VO (-100),,=(FF9C)
ADS ‘B (75),,=(0048),
PTR \:C (23),, =(0017),,
NBR \+D
CTR \'E
SUM \'F

M‘)P))‘MM‘)P) W\\Oﬁgha Q&dcyp C)\)L_,.J«)J
(i (et 4 55 4k ORG )+
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Loc Hex Loc  Hex

100 2108 LUA AUS 10B 0150 ADS, HEX 150
101 310C STA PTR 10C 0000 PTR, HEXO
102 2100 LDA NBR 10D FFSC NBR, DEC-100
103 310€ STA CTR 10E 0000 CTR, HEXO
104 7800 CLA 10F 0000 SJH, HEXO
105 910C LOP, ADD PTRI ORG 150
106 610C 1SZ PTR 150 0048 DEC 150
107 610E ISZ CTR

108 4105 BUN LOP

109 310F STA SuM 1B3 0017 DEC 23
10A 7001 HLT END

K33 6‘ﬁ w\f (JM %}QAMJU‘—I sS)‘g) BSSN M‘J";MD 4.:.::_/\

o s 355 00 5 4 bl shes 1 g S sl abiile adS N
A , BSS10
IS 51 s L 15 O (ada3) V51 (S 45 das o g3 ol &y

sl O 5 5 55 Dimension A(10) akes aslie ol .10 J A foows b Bl
AR i ) gwd ad ol S50 gl e 1, P2 K Ol G
Aol sde Ve ey 5 |3 “Location Counter” slie ol sl o 03 pdy &) 50

e el ol e SOl sls o 1) 5 Dless pl Rl

www.ketabha.org

} LC=1 A, BSS10
g A%
12 Jrs o5 3 A+s
W Joam Jyor 4 A+3
i v 5 A+4
el ) 8 ‘A5
— @ 7 A+6
8 A+7
v no 9 J\ + 8
| LC—1C+N || LC—LC+1 | 0 A+9
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SMRIEJslas 5o Sl gnas pla 5 ababls 4y o 2us Qb}u;mﬁzo}g =
34 Jalgt 5 Al non MRI

(MRI):abasl> 4 s Ol gt Jgdr 0,3 (A

fols Sl ababl 4y o tws stws SS aSADD s sl Jle (6l

ADD (,luis)

Memory word symbol Hex

\ A D A ¥¥

Y D space ¥ Y
(Value) ,lade u.pa;j.,l.w 03 3Le 4 luae

(non MRI) &l giws Jgder 0,03 (O
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CMA
Memory word symbol Hex
\ C M Y oy
Y A space ¥ Yo
(Value) ,laie Pl e pls 4 ke

S Wy 0kt 5 (ol s 29355 Jolas) Sl 0 1)
sl Sy 25 b ke sl 1)
IF(A-B)10,20,30
1Je

S g Dol 5025 Sor s 5 Byt g

<0 Ve el “NUM10”
(A-B) =0 Yo sl “NUM20”
>0 Y el "NUM30"

)J\j 9 MLE.A LSLA‘}MH‘)‘}:_MJ )‘ oalarul Lv Barea 03l3 fl}u‘ b L;JJJ.? L}.o& ‘v\.:.!‘

CA.«:‘JWY‘)“:,.TWN MLJ;M)&&JM&J‘)QUJMAS

LDA B
CMA LDA B
INC CMA

- ‘. . INC
ADD A / &ﬂwa@\ ADD A
SPA I AC O3 e Dyge 3 S |SNA

N A BUN NUM30

BUN NUM10 / (A-B)<0O SZA
SZA BUN NUML10
BUN NUM30 / (A-B)>0 BUN NUM20
BUN NUM20 / (A-B)=0
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03 Kyl Sl sy e slab i ool 3 s el KA G g slaasl (S 4

((V) 4l 5 53) (s Cis 34 (A-B) O g ¢ (A—B)=0 LS o5 4l 95
s 34 e (A-B) O x) 4l p )3 omen 5 S dalg 5 NUMIO 4 46l
(A-B)=0 - 95 8 55 5,8 dealyr L NUMB0 e as al e

ol o dle Ll ansl [y S pl oS oy A Al s Ll

LDA B

CMA

INC

ADD A

SPA

BUN ZeroOR Equal [ (A-B)<=0
BUN NUM 30 I (A-B)>0
ZeroOREual , SZA

BUN NUM 10 /' (A-B)<0
BUN NUM 20 /I (A-B)=0

Shcde s o ol (5515 a5 4l sl ! 4 doas b5 (1Y
T 595 0 BB g0 5 ulS &S B85 CTR U156

e g3 1y ol Jgl 550 53 el oty s3] (5o oo g (&

s g 15 00 der 5 sl (Hex) (2o 3L5 05 55 U8 (&

ORG 100

CLE

CLA

STA CTR
LDA WRD
SZA

BUN ROT
BUN STP
ROT , CIL
SZE

BUN AGN
BUN ROT
AGN , CLE
ISZ CTR
SZA
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BUN ROT

STP , HLT

CTR, Hex 0

WRD , Hex 62C1
END

1>
3) WRD 0L 53 ol 0,503 3d 53 545 30 ) Slapd,y slas sl pl (A
:V-"‘)b o .J)l.o..i@ b (L;QJJ"L":’ o.bj'.'vl..j; 62C1 l}u.:‘

62C1 = (0110 0010 1100 0001):
# =WRD ;5 3550 sla ) sldas

(0006),, :35: Aals= CTR (psl sl

(z (e
ORG 100
100 7400 CLE
101 7800 CLA
102 3110 STA CTR /Initialize counter 1o zero
103 2111 LDA WRD
104 7004 SZA
106 4107 BUN ROT
106 410F BUN STFP / Word Is zero; stop with CTR
=0
107 7040 ROT, CIL /Bring bitto E
108 7002 SZE
109 4108 BUN  AGN /bit = 1, go to count it
10A 4107 BUN ROT /bit = Q, repear
108 7400 AGN, CLE
10C 6110 152 CTR /increment counter
10D 7004 SZA /check if remaining dits = 0
10E 4107 BUN ROT  /No; rotate again
10F 7001 STP HLT fyes, slop
110 0000 CTR, HEX (o]
11 62C1 WRD, HEX 6221
END

b&o 5‘}"&5045%_,:{ eﬂjwjjfoju‘j‘ a:\.&.lw‘\gMUﬁAiL"-&_\"

S 2 H5FF GOy s pls esls
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‘}_35_)”_x__ol_§ g‘)u_x_o / V¢

oo 53 [, EFF GOy adas aholh ol o odijle e b BLsI s 2 J

(..3‘5 dowl>ea V7
0-F 16
=16x16=(256),,
0-F 16

.ov\."j)‘yt.g o.b')Lo.ir d\},& LE b‘}&‘jc ub&;‘ CTR = -256 U‘i‘ft""

oy 55 sdm sl O o o jies gl S eplal (il b Ll 5o (s o
Zﬁ)‘)

osle_l INC J“"’J‘)j:—"‘))‘ )o.l_..l 4_'.’.>r_i‘)AC M.?-‘))inOJu‘ 6‘,}7’“ (\

jé_\é c;a)u‘ )‘J_E.a r_l)‘b QL_%AL‘ ‘ﬂ) ('.«_«5 esleal 1ISZ M‘)}‘:""b )‘ (Y

Iv..{)‘b o

ORG 100

LDA ADS

STA PTR

LDA NBR

STA CTR

CLA

LOP,STA PTR |
ISZ PTR

ISZ CTR

BUN LOP

HLT

ADS , HEX 500
PTR, HEX 0
NBR ,DEC - 256
CTR ,HEX 0
END

AlS s w53 (OIS g Bs bl 3Ae 93 45 Ay gy (sl VY
O+0+0+0 n kS max il 150 aliy c OXF oy (sl e
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\'V/)_)“Wu g)L.oM

o3ls,l 3 o li el 3 £33 SAs 8| S R i . I TSR LB R

JJ_Pw.oJJ))YL{ cvb)wudc,w))\.lx;u:}&&wulbf-bJ)‘JJ&}J}J&

Jw'&b aJLAT uj,a.i.‘ab- ot
JAAJ‘J_}’Z_.AJ S ol L)i‘ LLA«@.‘A‘ LSLAML’J" L cJ..r)‘)YL. o..L;‘)Lm...: )‘ oalaiul J:J.)
%X% Jtﬂ 6\JJ) :V"Ub o &;M‘ 1ISZ co..«U)Lq«iv QL.{L: Qb; Lga- L;‘J" eJ&.w‘ L})L;
(
LDA A
SZA
BUN NZR
HLT
NZR , CMA
INC
STA CTR
CLA
LOP , ADD B
1ISZ CTR
BUN LOP
HLT
A, DEC 4
B, DEC 5
CTR , HEX O
END

G S 3 s Sl 0 gl a3 s PV Jgu b asli p 2V
Voo OLSGe 5l oylags anb 81 das 0L 5,8 o i i CTR 0K casls
LX) STy fj\J S s LS il g ) ST ,L 65536 adl> (s g gIr
A4S Lol 1 aaly adyl
Ol il Cte sie g5 5wl &S PV Jgds sl a4 5 L e
Ll acil LA B syled o JLA ¢ 0 B =A Sl el led s o |l asl a5 (5,0
3 Ll 1SSV on sl 3l eslss Tds el S1spd |l e JLA 5 sl
305 Ll ISZ gis 5l aSGl e a5 Lo gl b b jane pslie Ja

St oslgs eyl Gl il o VP e SO CCTR a4 a5 L pmas
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Sl S sylara / VA
fems s keds 5L 65536 L

5 las
D

CTR: gL >
SLA SLEOOYS

J_ﬁ\ st;—‘ ﬁ)) Ls‘j""‘

Sl Al dal 3L s SIS (6l s Cpllols 0P ate ines

LDA NBR } CTR asl a3l

STA CTR
CLA

STA P } OQPQJ\L;AU\.LL:

9 g (e VP e Dl St e 93 8 sl Il z VP
Gy cielze cds Ly codle Doy 3de S Sy 4 1 T o il

--’-uﬁi

ol e3ls 25 “double precision” ceeliae S35 L osue g o e

Jmos a0 i 17 Dl Oy Se sde 93 0 el b dlaly o
i as 3L s 4 MultipliCand (sl ol by o g dalsst 20 YY Slas O L5
Jos| =YY s\a sz “Partial Prodact” S o palol= gl sk ey

ol S Al 1 aalS s 4 e Gliie 5o ol 51 eS8 0 (sl ey ki el
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\'C(/J_)“}_g,_é_w\_f s laxo

sls

oslat ol abasl> 51 0L 53 53 o 4 i 5l MutipliCand o a4 i (gl

.>J5m,al}>'-
A dal g as e —VF A Gl b sl )l (o

LOP, CLE

LDA

CIR

STA

SZE

BUN One

BUN Zero

One ,LDA XL el se 5

ADD PL el =Sk &
STA PL X 5P
CLA

CIL oS s 200 Jod= Sl
ADD XH

ADD PH

STA PH

CLE

Zero , LDA XL L . L
CIL X cislas Cis b oo w0 il
STA XL . .
LDA XH M‘JXL&_A_AJ »JJ_'JN))‘L‘E"’T’»
CIL . .
ISZ CTR

BUN LOP

HLT

A lanl o slaeel das o Hlacwde sae g3 © o gl sl p 2 VY
UL PRPYY WG P VIR VL PR3 W | E S W S Y FR | RS FYGIVS, TV | Y o
Sad eals QLIS HlacMe ¥ o Odg A Syl 30 9

‘g

X Multipli Cand
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)JA_H_AIJ é)l_A_u VAR R

X
Y  Multiplier
Result

O35V 5 13 Sl Multiplier slacey Lol coge Sl Sy Vb ol 2
Sl Aalg ok ) a5 03 5803 1 b oSl 55 g ge mex a0
el Multiplier sx Y 039 e 53 b e ol 5l

ionl b

i el el Jgene ol Oles il Cute Y S

St e 25 Cte Y 03 S Y JoSe X 5 Y s e il e Y S
2pde bl Jsana

‘o

C,._.w| O_.s" Jf‘.jb Cﬁﬁd\l‘ ok .Bt}:} CTR = -7 m.)..})l.«.,i A:J)‘ )‘MLLUJ‘ )34.:§.;
b sl ol s LY g

xS &JJSVA}HJ wwa:\eaiﬁjadwﬁ 6‘4&\3,3-\/\
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YY) /)_SWL_i s laxo

(ol Gi B e Gk )
A-B=A+(-B)
S U a8 05 B e 3 BH 5BL 058 Y S Sl e ol oLy
“Temp” osls &350 0 3 v 53 J& (5 0 Jds e el | aelas
3 B 0,8 Y oS aslsl (g2 AC 4 Lo o ol

BERYryee ‘o
Ce—AB

CLE

LDA BL

CMA

INC

ADD AL

STA AL

CLA

CIA

CIL

STA TMP

LDA BH

CMA

ADD AH

ADD TMP

STA CH

HLT

TMP , Hex O

Cls | ke dskes g5 e 5)laxil OR 45 s g (glaal » V4
xS
:("2';‘35‘ =
Z=X®Yy=xy+Xx'y
4S s ol ) el NOT 5 AND il ojle Ol sl Sy 53 U
(L5 o oaliial e LS 5 Ctl (51, CMA 5 AND (sla fasdl ) s
iJ g ol 3120

z=xy+xy=[ () ()]
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pwl_g g‘)u.x_o/\\"

NOT 5 AND (slaoS U iles a5 s Y

g Aalg o s sl
LDA y
CMA
AND  x
CMA
STA TMP/(xy)’
LDA X
CMA
AND y
CMA
AND TMP
CMA
STA z

O30 5 S 534S dw gy G @ 2l D 6l sl Y
LS OGSl OVF @ 3 ) e
L s o ol gis 53 o 0 i ok a5 ol 0 a7 1
c,_ﬁ“:,mul{@«g;,;u>wouwgy>xomw)>ﬁ)ﬂwélﬂ
45‘_;\})>>)CILU:M>L5\]?U|@‘M)@w%pl)ﬁrj)ﬁ:ﬁf

r.:as WLEA c((r.i‘ob; kSLl ‘)E

o
N
AC()
v ¥ \
OVF
=1
ho OVF |4
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\\V/)J}_g,_);_aol_i s laxo

(S o b 5 JSKE w wel bt 5 4l S esland L
LDA X

CIL
SZE
BUN ONE
SPA

BUN OVF /e sde sls AC, E=0

BUN EXIT
ONE , SNA

BUN OVF I Cesde s AC E=1
EXIT,HLT
5 By e c0dil gl b asl )3 e g 308 93 G sl Moy p5 =YY
3 m O o g 45 G2 A ool L iledal BSA ol giws JLis 4 ae (B g p20
258 oo 36 ol asb p 3 BSA
MQ)HM@J}A‘)L{LQ‘J@ J‘j)ﬁ)&dbb%d‘jaﬂd%b‘)} :J’
RGSUOW P W
:V-‘,“)b d‘})]‘i) oJC..;)' Ao ML‘JJ 6\]'
BSA SUB

Hex 1234 } 4321 - 1234
Hex 4321

Hex O / A

sy 0
SUB , Hex

LDA SUB | ! Ak ol 28l
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CMA

INC

ISz  suB / S il ar o ms gl Soslal il
ADD SUB | |/ Jsl 2ol ¥ JaSo b mac o35 el

ISz SuB

STA SUB

ISz suB

BUN SUB |

uujf)é .X_:Sv.«.‘:_a‘sy_g&_;): ‘J e:‘:ﬁd%ﬁ ‘;‘b)ﬁ}_\'\'
K] tS)A—’ &9}_.5 U‘"JJ Ing:‘aJmT BSA M‘Jﬁnﬂ} Jl o J.‘.'.abl.; 93 ga&‘?‘)
SW SldS slaas

ol (VY alail SLalS sl 5 (100) g g5 b peysl oSOT 55 L2 Jo

:d‘)‘)ﬁj c.L..’JJv,aMLvJ.’

BSA CMP
Hex 100
DEC 32

CMP , Hex O
LDA CMP |
STA PTR
ISZ CMP
LDA CMP |
CMA

INC

CMA

INC

STA CTR N

LOP, LDA PTR |
CMA

STA PTR |

ISZ PTR

ISZ CTR

BUN LOP

ISZ CMP

BUN CMP |
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\\é/pwl_f Lé)LAJJ

Ay So il gl B, 1SZ PTR 51SZ CMP VU (sla el g2 5

Lo ealaul

Izl 31 asSl o cly 4 5L 5ler 1) AC S E 45t g Iy, 5 =YY

sy 5 Sl 51 ey Wl g asl E=1 5 (079C) »1» AC gl giove

Iv.i)‘b J‘}M Q)yg}\b :JP'
CR4 , Hex 0
CIR
CIR
CIR
CIR
BUN CR4 |

feols olie b aaly s
AC:(079C),, =(0000 0111 1001 1100), , E=1
ACz(lOOO 0011 1100 1110)2, E=0 Jal ot o 3l A
AC=(0100 0001 1110 0111), ,E=0  ps5 i > 3l day
AC=(0010 0000 1111 0011), ,E=1 e
AC=(1001 0000 01111 0111 1001),,E=1  pjler i Sl de
s 23 szt 5l 2l
AC=(9079), , E=1
231y SSHLS g5 om0 pde ) 39,5 Gl ST, A4S s gy (glaal  YF
At sl sl il 5 Al Bl 3 b e a5 S 03,20 a8 S
i g0 gmnss FgealS LS 5, Bl STl (512), ) OF o310 5 (400),,
S
03 ;b 5 3l (S PV Jadmn IN2 il o g,y o5 a8 550 551 Je
2ol edgs 4l S s SIS 93 05 S
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LDA ADS
STA PTR / Solal olas
LDA NBR

STA CTR / sislas ol

LOP,BSA IN2 [ axea AC 3,81 55 dlsy 15 ol sl ) e
STA PTR |

ISZ  PTR / Soslal [ilssl b o

ISz CTR / ol anglie 5 2l 3l

BUN LOP

HLT

ADS , Hex 400
PTR ,Hex 0
NBR ,DEC -512
CTR, Hex O

5315 Lgl 5.8 5L 1, WRD 0lKe 55 SIS 95 45 s gia (glaals 5 —YO
..‘\.‘&bja.sa.k.ll.: \OU*%.J&S@,}SCHZJCHl dLAQK.A}“/U' 6\.&&1..:.3

AC jzry Sl gims QLA &S @S ol 3 1 SR8 pbay Iy 5 1l Jo

SR8, Hex 0
CIR

CIR

CIR

CIR

CIR

CIR

CIR

CIR

BUN SR8 |

LDA WRD

AND MS1 / AND With OO0FF
STA CH1
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LDA
AND
CLE

BSA

STA
HLT

WRD
MS2 / AND With FFOO

SR8

CH2

WRD, Hex ,...

CHI ,

CHz2,

MS1,
MS2 ,

Hex, ...
Hex, ...
Hex OOFF
Hex  FFOO

(\$ slus ;5 0D) CR 335 45 5l oy (slasli p (gl 1,5 5l gl Y7

qu;w‘mﬁJéﬁ|JK‘,‘s|J‘é}gx§ e on 425‘?}%).)‘)

ASST O S oo Jie LNE OV b ¢ glacas 4 1, OF asb 353 odys CR

S i V0 U A glaca

‘5‘J_»JJ‘)J‘J.;J.‘)LJ‘wﬁuﬁlﬂﬁjbg‘ijJs‘).}LlcJ.QL’JJCRJS.J’
=S o 03Uzl OOFF L AND 1, IS gl, 5 FFOO L AND 51 YL S

@:}3\—3 e:};u s A FYY dj.x_’.- J| |J SRV ERI g 9 g d‘j_) =YV

.L«'u'o\g I %A tj,.f:"" Q&c}‘ d‘})d.&lsu.b} .L:'S WJ}' JJD\M

S
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Location Hex code

200 3213 SRV, STA SAC

201 7080 CIR

202 3214 STA SE

203 F200 SKI

204 4209 BUN NXT

205 F800 INP

206 F400 ouT

207 B215 STA PT1 |
ISZ PT1

208 6215 NXT, SKO

209 F100

20A 420E BUN EXT

20B A216 LDA PT2 |

20C F400 ouT

20D 6216 ISZ PT2

20E 2214 EXT, LDA SE

20F 7040 CiL

210 2213 LDA SAC

211 F080 ION

212 C000 BUN ZRO |

213 0000 SAC, -

214 0000 SE, -

215 0000 Pl =

21A nnnn PT2 I

e g MBS o0 f\?u‘ I f}Y Slles rl.d 4 adBy 23 yw g dly, YA
Ay 355 (B3 gy 3L Y Lol MOD 018 1 b (535,55 ahers J
3y (B3 s e 25 0 Loles MOD 01K 1 Jai o s 5
rt_<;.h @S ol ol L FYY Jsdr a3 e s s dsl y ASlen 1 o
=22 MOD 055 (FFFF)g dSZ Jedly ses L c(g3555 dhims 40 (A3 5 e
0251 (0000)15 SZA Jarlly st b s & a4 (A3 s o pR8 5 055 0

25 5 s 2 MOD

SRV, STA SAC
CIR
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STA SE

LDA MOD

1Sz

BUN NXT / MOD = FFFF

SKI

BUN NXT

INP

ouT

STA PT1 |

ISZ PT1

NXT , LDA MOD

SZA

BUN EXT /' MOD = ¢ddd

SKO

BUN EXT
LDA PT2 |
ouT

ISZ  PT2
EXT ,.....

F=YY Joder dile asl 5 aslsl
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)J}_;rx_.ol_g gJL_o_x_,o / VY

O (ol 940l 33 39 5 J T 2o Juad
Slodiyls p sy O o T S aalip oy 5 0 di3ls p oy o sl =Y
o 0hd Sonbn s S S aelS saen LT S5 8 b Al 5y S O

Tazenn olijls

(el SO G 2 B AlS) Sl S8 elijlan S el ) S
2315 3y S S Al il e 5 Sl sl el ol (slasl a5
bl gl edd (5 sasl 55 b (Ghipam) (OIS D50 4 Ll e
AL 0l ey et Sroaelp s SaelS SG I e sy se b

A Ol |y o gl p o) J RS 5 OIS J RS gl Y
Sdls ()5S Al S b od had o ()0 i J 58 S Ol b

AS o (g3lmesly (Sl Bl o s 4 lS (gl Bl J S dsy
5 G iy Ollaasl by gt 48 gams il 3 Lol ol VL Ce e (sl
ShmS 5 el g ganl 5 oy J S Al o5l (gleesly 5 >k o)L L
S Cmla e 5y ol glakiile s L e 5y sl sl )l
3l a3l s b by sws aeseme s il 5 Gt Gyl
S S o Lol (s ;S 1 O 4l 5y Sl (B1S) 5,15 s (53luesly
Jold i pa an Ly ol e J S o)l ol J S Al 4 el
RN EX AT

(g cdodlogmas 35 (@ Jos 5, (A iaS iy o 1) SNl ol Y
S 5, Gl 3,

g

o> 5 peelS ly Joe i Jes 25

J S adabls 3 sl 03 5 gnes K i el g2ws 3,
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YY) /)_SWL_S s laxo

s Josdl)gins 55 5l glallos taal 3

Sl el 5y Olaa 1S 3,

sl 03ls OLES Vol S 55 45 0dd e gtslip 5 I8 G Olajl ¥
1018 (g oy3l A g (5l 40NS ol 5 s, L5l sl b lls ol
adibl as glaiws gl 40ns 5 eyl J S S Jsls 4 sl JSH gl
Sl 240ns g esls J S O 4 feddl, gmws 3, Wl (6l 10ns g ROM J S
Pl cul ol jamis J2S aalS dewy 4 a5 3,50 Jos 35 612
0315 J 8 O3 81 G 2, S 4 Wl 5 0 SRS &5 ol Ly S 8
o0 dalgs 4 Colu S 2y 5 )1

‘g

41 10 40 10 ‘ 4
- CAR ROM (o =12
_;_‘: ,_;\Jlj-: __‘_‘ }_‘ __{u 3 Sl La . ,.;!-_'_J
A A N
J J J
Clock 1 | |
Clock 2
50 ns S0 50 ns a0 50 ns
i T
Clock 1| ————— s
Clock 2—— — T ‘
:(..Ul.s J&« warg b

e S el gl 5L 5550 OLe
Oley Bl =10+40+E(0+40\=A100 ns
CAR ROM Data Reg Max (Micro Operations , Sequencer)
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1 1000
~ele L 1S 5 =—————=——"x10° =10 MHz

23 s eslaial J S esls LS J§\
Oley la>- =10+40+40=90 ns
CAR ROM MaxX* (Micro operations, sequencer)

cele L e S =90X110_9 =1101 MHz
e Y adS a5 (glaedS Ve YF oS il G IVAY S e - 0
S VP b e 5y Olies . ol Olios aw glyls ol grs 3oy S g 0Lt
s
Az N ] Oldae 5 ol ysT Ol ()
ol 5L BT ROWR g
J S abasl> = YxTY

5 Ve \§

ub;b‘ d»)b] Jao& }:’)

Ls‘J_:yb_ﬁJ‘é_h:AgL_gJ;g-‘Mlgwb:fJW}%\?Jf|(y
fowl (:Jy Cord 5 S S S
- 16=2" oY

Cowl sl d;bj“s'\'.’.;;ﬂ"‘ 83979 %JU:‘.Sl d‘f“:“:‘."‘*?(c

ol i Y 4edS F24F gl s V2Y S J mS il - £

J xS absl> = 22x24 €505 Semy S X J 1S Ja,.ﬂ ol s (A
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\Y\”/J_)“}_g,_é_w\_f Lé)LAJJ

ol VY IS eal S e
Tl A A g S (Al s 4 &S 3000 W Sl S 2 (@
ol sl e VY el oS L o sl LS 540y O (2 Y
p3¥ Sy Al i gl dar Sl Al a lagsg,g sl (&
il (63555 sler e Ol 4S8 sle 3L Sl Al S oc e gl Sl
o S F S e VY e kS Sl
S p gl o 5 VY JSS 45 S Iy, ) eslimal LY
s 52 15 Josdlygtns 525 ool sl 25 SUhes saaS
W (7 ¢ VN (o e (A
g
_4Jl) 0010 — 0001000=8
<) 1011 — 0101100 =44
z) 1111 - 0111100 =60
7SI e Jenllygs 5y Cuka 45 A4S lis CBK dly) S - A
aadS YOFA DS aible g ol L b Slhes &S 10K jlasl s iy,
3,05
g
Jos =7 o
J S aasls sl =) o
S el Sse pl o IS w,
A=Y 5L )5 cd

000

XXX XXX
=

XXX XXX
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‘}_35_)”_x__ol_§ gJL_o_x_A/ YY Y

S Jos Ol g o Sl Jai il G L 45 45 das g 5 8
A Camd g ) e ols el ) Jandly gmes 5y sl 4 Jendly gres a8
C iy VY IS5 )

S m 5 fes &S Co sl n OF 434S s IS w5l ROM 1 esliad L 2 |
B34S S pl sl il 1 SISl Ol e el S bl psT oy
53l e esls 13 J xS absl> s ol w by e s, g o3 ¢ ROM | 6l
A3l J2s ROM (65555 45 Jos IS glacey

sladlsy Gl o a3l pde 5 J oS bl 51 g eslinal 55 cpl Cape
e 5 ABL Y 05 ) o de 3V Iy s g8 sl ol VS

(gL.w‘ a‘jﬁJJ

S0 N — 2m [
. — —— M
oy bl Sl 1 ROM ‘_}ﬁ“’;ﬁf:\s GXe S o | =V

€505 5429 Sﬁbm&qc}a%ﬂ Sl s gl p 6508

3550 Sla35,55 e SN ASLAR 3DR (slasasyy ad> o 8 01550 1>
Slm Ko Sl Ao 53 g ol 5L Sl e 4 ISl gl 5 350 Sl
Al n 3L 5l eslized S ol 6l s slael, ool S AR (g1, 5S> 5 DR
il e Gy e S, doles) 28 ke b
o O Cr & (sl 15 sl (sl V) Jgor 31 salizal LY

(!

AC — AC+1, DR —DR+1
(¢

PC >PC+1, DR « M[AR]
d


www.ketabha.org

\Yé/)_)“}_g,_é_wl_f Lé)LAJJ

DR « AC, AC «DR

'
F1 2 R (il
011 110 000 INCAC INCDR NOP
000 100 101 NOP READ INCPC (&
100 101 000 DRTAC ACTDR NOP (C

SIS Ske a1y ) Sdhoms Jlasl 555 Vo) Jpdor 3l eslizal L)Y
S RS 29598

READ , INCPC (&)l

ACTDR , DRTAC (o

ARTPC , DRTAC , WRITE (C

‘=
) READ DR « M[AR] F2=100 Binary
INCPC PC<« PC+1 F, =101 000100101
) ACTDR DR<«AC F2=101 100101000
<~/ DRTAC AC«DR F1=100
ARTPC  PC<«AR F3 =110
z) DRTAC  AC«DR F1=100 .S o oslisel F1 31 55 8 o Sas 8

WRITE  M[AR]«DR Fl=111

‘9:4._3|,V—Y J‘g.l_?): IS A bLﬁADD de M‘_’&dae\s.’vsu.bﬁ_“ﬂ

(S Jds 5 Jedlgies 3,
ADD: READ | CALL INDR2
ADD U IMP FETCH

QM‘A -\.1[.3 4.;» INDR2 d‘}) ﬁ)
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‘}_35_)”_x__ol_§ gJL_o_x_A/ YY ¢

S

el gmes 525 53 5 ek okl ol Jedly sz 55 03 Lshes (il 120 3]
35 0 LI AC & p g3

INDR2 Iy, 4 4l p J =8 55,5 o JI3DR 53 e eyl sl 1=1 3

Ay )‘)3 DR DL b J\J‘}l.a.& J\.lL: INDR2 d‘j‘) J’i) 'bjjdq
INDR2: DRTAR U IMP  NEXT
READ U RET ——

c-\_JV_\“ M;M\S BE M‘Jﬁ»: xSa’ kSv:L.M MUJ.} B oA J.b_\f
Sl

ORG 40

NOP S JMP FETCH

NOP Z JMP FETCH

NOP I CALL INDRCT
ARTPC U IJMP FETCH

S pasuia ) 355 o ol Janlly s (gl 2l pK0s &S as (A

plosil (6,18 L3k AC<O L AC=0 S )50 3 wsly 1) o oo S LsbOles
I=1 ,S1(AC>0) <y oyl b ;5 .S o L5, FETCH Jly, 40 5 Aas sas
e 3 Al Sy S5 sl S e 51yl 5 1 INDRCT ), ol sl
(AL o e 5 Sz AC ST Oleiil) das o I 3PC 5 |5 AR (gl sis

if (AC >0)then (PC «-EA) (.l 30 31 EA)

S B T a3 dslee o3 a1 el s2s 535 Dl (o
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40: 000 000 000 1000 1000000
41: 000 000 000 1100 1000000
42: 000 000 000 0101 1000011
43: 000 000 110 0000 1000000

)

! Jg')' WRLEL MU}.J'QJ 6\,1;\/_\"‘):59;%\5_\0

o3 9593 ol 5y
[0 AR A REEER R
F\ \\\\......\.\\......
Y AR AR AR RERARRRRR
7Y \EARRREEERRRRRARRRRE]

S FETCH) 0isS ae 5 VY Jsdr lae o Sihaws il 55 4 1, OF (L)
(el BV oy51 53 INDRCT 5 £¥ ool
)
60: CLRAC, COM JMP INDRCT
61: WRITE, READ CALL FETCH

U
|
62: ADD, SUB S RET 63(NEXT)
63: DRTAC, INCDR Z MAP 60

o 52 Bl e seelS 53 il s nl I LS 1) SV el (o

INDRCT 4y 5 L oo 135 eae 53,8 SU 1 AC Olajon Ol ad : 74
5,5 i 9 s gl e

Ailen CALL poman 0 OF 5l 5 cd g adabls 55 Olosen Ol pad 1 #)
3\ 555 5 RET FETCH OLL 55 1,5 &S o Jes IMP

(S an a5 O3 RET fman 313 ol 585 5 e Ol jod Oy o £ Y
Sydn ]

b |2l 0 57 4y a5 50y MAP ;ST
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Fhe osd) EA) usS BLSI V¥ sy jamalS w1, 55 Ol w2V F

S eSS ar ) o g V=Y Jgder alke lgs pp sl 1) oo 0l (s

RSt |y AC 55 jmds S ¢ ol sond 45 ol Ko &S oid WS AC ldis

(Xl
AND | *V** | AC<ACAM[EA] AND
sus | *V*) | AC«~AC-M[EA] G
ADM | *V\* | M[EA]=M[EA]+AC S
" L Lacw 03 5 Sulo
BTCL *
AC<ACAM[EA] R
\ Fo Soge 53 Pl
BZ LR ] H —
if (AC=0)then (PC «—EA) AC 55y
SEQ Vo) |if (AC=M[EA])then (PC«PC+1) | srlz = 02 BrY
s AC J1 Ol
BPNZ \RAR

if (AC>0)then (PC<+EA)

ARy Ao b
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YYA4 /)_33_5_5_0[4 sy laxzos

ORG 18

AND NOP | CALL INDRCT
READ u JMP NEXT

ANDOP : AND U JMP FETCH
ORG 20

SUB ; NOP | CALL INDRCT
READ u JMP NEXT
SUB ] JMP FETCH
ORG 24

ADM : NOP | CALL INDRCT
READ u JMP NEXT
DRTAC, ACTDR U JMP NEXT
ADD U JMP EXCHAMGE +2

[Table 7.2)

ORG 28

BICL : NOP | CALL INDRCT
READ U JMP NEXT
DRTAC, ACTDR U JMP NEXT
COM U JMP ANDOP
ORG 32

BZ : NOP rd JMP ZERO
NOP U JMP FETCH

ZERO ; NOP [ CALL INDRCT
ARTPC ] JMP FETCH
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ORG 36

SEQ: NOP [ CALL INDRCT
READ u JMP NEXT
DRTAC,ACTDR U JMP NEXT
XOR (or SUB) U JMP BEQ1
ORG 69

BEQ 1. DRTAC, ACTDR 2 JMP EQUAL
NOP u JMP FETCH

EQUAL: INCPC U JPM FETCH
ORG 40

BPNZ : NOP S JMP FETCH
NOP z JMP FETCH
NOP | CALL INDRCT
ARTPC U JMP FETCH

QJHJ’)HJQ’%‘J’J‘) 1SZ J“"’Jbﬁ"’ 6‘Jf MUﬁJ'gJ d‘j) &_\V

H)QG}‘.M&@M%J&'(O_? J}JQ-)OMJAAS(O:_”,L&

33 DR =0 Ccua—sy LJ_JA_{.L,Sb_,S S o:‘.&.‘;d\/_"jéqd.dbjw:

DR jAC J:J‘jsw 2959 U'.’.H‘.“:"""‘l" uﬂﬁabJév_"JéqulSCD b‘J:.a

ISZ:

ZERO :

&L el AC=0 gia\s.\:;sgs.?z%g,n;ﬁ,gﬁw)

NOP

READ

INCDR

DRTAC, ACTDR
DRTAC, ACTDR
WRITE

WRITE, INCPC

CCNCCC—

CALL
JMP
JMP
JMP
JMP
JMP
JMP

Se
INDRCT
MEXT
NEXT
MNEXT (or past, INDRCT)
ZERO
FETCH
FETCH

ol g2ms 35 IG5 O=F gk domm g Ab s a5 O o2 3 45 (Lo

Al p Il o 5 wieS 41, b el gws 5y sldas LasS sl VX isu
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1=
BSA : NOFP | CALL INDRCT
PCTDR, ARTPC U JMP NEXT
WRITE, INCPC U JMP FETCH

A V2V s o F3 LS P 50 o g 5 458 oS deas 0L N4
Hpd oo Joo g PC asli o lad
PN AN
F3=101(5) PC«PC+1
F3=110(6) PC «AR

AR

»10
:{—O}::[p t6 LOﬁdh "
: ANt o ~ '
F3  output 5 Inc remerll; ~ {;‘ck

|JJ&J)|)J§—.~AHJ)JJMRJ;&*b‘@&d&d@bbw_“'
oy Sl paside | o ) ¥P LSS 0 ool 55 @ 015
€35 gasie Joally s 305 S 53 UG Jos
>
LS asiie |y Jes 5y 25-1NOP)=3L Ll o i O Ol 55 SO
LS asiie |y fes 5, 201215 Wl5 e e F Ol 5 SO
O+Y¥=4 o

YV +0=¥ e 5,
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Jes ¥Y L (Gl 5 amboue dlg) ALU s ol VP (sl,l5 (5 5 guelS =Y

JM@@JKWQQ‘;{QASMH}JMQam:W&;

..UlJ..a:.o
s g (S WdS s ) S 6l p (A
SRC1 SRC2 DEST ALU SHIFT
4 4 4 5 3

TP S o S patde (RS adS Dlaw 2 50 1) bog sl (&
Al &0 1, JS 5,138 50,

e A 5 ey 0 g ALU e TY 3l 5L bl sl s Ll 4 L3NS
el Sl s a Jes gl 5l Sl Jee 008 ATl i ¥ i

A2 OLES ) Ry Ry +Rg o 325 J 285 adS’ sl (C

R5 R6 R4 ADD SHIFT
h\#\ h\\. l\hh hh\.h LA AN

623,55 S V= A UK a5y S M5 35,5 Ghie 45 A8 o 5 VY
Bkl |l ol .cwlyls 1)L 55,8 o 4w 9 (Cd) T 5 gyl
Jﬁl»,‘\ a:\.é.';»Ha.Ls.:j)}d&#)‘.\.c&.Cm»‘ cMC—.«gjﬁj J}J—‘g- PL .\}U

S b belS sl

|2 Il IO J‘Qj
. . v T=0 Z1AD & S, T=1 SICAR il
X o \ b5 0suAD @ S s
\ . . CAR b & gy il
. \ v T=0 JICAR i3l T=1 SIAD & 5,
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SSICAR i3l (T=1 Z1dls, 53 Slelp

T=0
\ \ sy 235 by Ogd <S50

\ \ \ o sl bos sk csl&

1=

e
—k
o

AD1
INC(0)
AD(1)
AD(1)
INC(0)
AD(1)
RET(a)
RET(a)
INC(0)
INC(0)
AD(1)
AD(1)
INC(0)
CALL(1)
MAP(3)
MAP(3)

e e e leoleNeNoNoNo Nl
_\._\.GG_L_LGG_\._\.DG_\._\.GGE_
S O=_2 002020202020 =0 -
- 20000 0C 00—~~~ 000C0CO W
_\_L_\C}_\_LC}C}C)D_\C}_\_\C}_\m
CO-_0 00 0C 0000000 COor

= A A D00 00 22 a0 000
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Aems ki 1y SOAIBID S (55550 Kb 03,5 SLB1 L (A J8) 48
93 e Gl D=1 5y Jy il g el 33l dmly Sy lke el D=0 i
Al gl B Al
S

tm VoS 5 S el (A
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L
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Tl A,
X b
HA 1 HA (O
i 5
' o
5 5

Golazsl OR o8 G VoA JKS 55 (534,0 il Hlde § MUX2 oy XY

= 0y Sy (Al b3l g 5 S slasa s 5 S s 1

Joddl ) gmss sy 55 (Cmdad s ) P fug@ﬁjnqﬁ; $559 535
$3959 A 5l 3T G355 4 oS g e SRS Al fols
faas 00 plonil )8 4> P Chad J 28 558 0 feate

.JJJ@J\SA.!::.L.Z g%‘%&j%%&mﬁé\ﬂp

MUX 2

P

[nput
T logic

G®0=G 1,3 T=G,P=0 s _l;

GOI=G' 1,5 T=G" ,P=1 & Jl;

el MUX2 5 0l O] Cund s o Lllie G O s &S
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31033 35 g0 0 g s Jud

(=t YY O VP gl ALY S b alin o8558 akible L CPU S 2
ol dngie LS 0, S 9 ALU SO

RSN PR U S R BB P v P W TS L TN o V- PV e (W |
NG EPRYTS

el Y MUXB 5 MUX A (gl oS Ol (g5, L (&

$2,05 5579 (o 9 $P009 X LA 3 (7

25 M By o P9 o009 e Sl cesls 2o B g 53009 K (6
S,ls 3929 ALU

A4S (gl g0 e (512 15 JESALU 3 Jes YO g2y 24 L (o

g

V%) s,\.xsﬁrgggjuw E ey V5 e YY b (A

S V51 S Ol gl 935,55 F CMUX 8 & s, VF (O

V¥ us & ) V8 (2

32+32+1=65 1o, (5

32+1=33 Ty

SELD=4 ( SELB=4 5 SELA=4< laiw sliws )by e, V8 (o

OPR =% o = Jaall) 5203 7O

‘o
¥ +¥ +¥ +57 =\A
[ seLA | setB | SELD | oOpPR |

J.J JLJ’..:S| ‘5‘]’% \"'nS :h:o—m" ﬂj “é\.éj dbﬂ;% 6‘)‘) /\—Y Jﬂ.ﬁ W—V
Vons 5 Oldaie ;a5 53 56 YN, ALU 3 e Jos (512 Atns (MUX
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YYY /S80S sy laxza

oI Ols=e 4 ealiiul (gl Gl S Pl cdaaie DS 4 esls 5555 ) 5
ol jha> celu
O g e 31 Saes BMUX =5 5 e 4 ALU e lde 3b - Jo
e D30 Gk 2 SLALU (s 5 @ dale e o
el o3lal Ve v (ns) J3 ALU > 5
el 03T Yo (NS) 3 a2
Max (100,20) =100 =
30+80+10=120n(sec) ,..
ol ods oslal ALU oy 5 LS55 e QA s 55 S
Jlasl 5, 5 558 Jlesl ALY S5 K505 0 4 Al 45 1, I8 aeds Y
S yadein LS gilw esls |y )
R <R, +R; (I
R,«<R, (&
Rs < Rs -1 (z
Rg<shLR; (5

R, «input (-

:(":'“JL;‘ J:.«<.\I.3 b J") d}v‘\?‘ ZJ—"

Joall, s2ws| SELA| SELB| SELD| OPR 29393 xS aals
R,<R,+R;| Rz| Rs| Ryl ADD DA CRRRR
R4(_§4 R4 J— R4 COMA \.n e \n..\\\n
RS(—RS—l R5 -_— R5 DECA Vo LR \ERAEERRE
Rg < SHIR, R, — Rg | SHLA AR AR
R, «Input | luput — R,| TSFA R A AR
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S ara 3 9 o0 Jlasl p s VY

RG]
eV ey e (g
Vs G

AARRKEIE R R U Y

25 oo ey s 1) lin Jaadl) gs sl o 5095 J 28 aalS

B LSS
w309 JASals SELA SELB SELD  OPR Joddls g 505
1) B W PO K SR I R, R, R; SUB Rs «R;—R,
©) e e e Input Input None TSFA Output < Input
RN LA AN R, R, R, XOR R, <R, ®R,
3) Vo V* Input R; None ADD Output <-Input+R;
S R PR A R, R, R; SHRA R; «-Shr R,

55 8303 3ldal L= . ASL 5p=000000 « A_Y K& axdy ;3 338 24— 0

51305 545 s
FULL=1, EMPTY =0 (I
FULL=0, EMPTY=1 (o

1=

) oS » o3ls 2¥ L; Cni.i (g.d.“

(35 5 5wl 53 (glosls) djl;'- aiy (&
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iy 53 S gum OIKe 4 SP aien 45 Sl b Olojlu (5 5b axis - F
Ll o ALY IS 55 SP adgl e 45 ol e OF 4 ol led g0 o)L
Jles! lef. .bﬁ 0}9'-5 %j‘f"' O&AJJ 4:..34’).: esls &;jﬂ_} oaﬁ’f"'
A 52 15 p5Y (2 Slles pop  push
tom RS e oslal Laesls (YL Jb= 4l 4 stack pointer Oley a3z e
push :1-M[SP]«DR pop: 1-SP«SP+1
2-SP«SP-1 2-DR«M][SP]
S J A3 RPN @ g gile 51 1) (Flwlone Ol e -V
A*B*C*D+E*F (I
A*B+A*(B*D+C*E) (o
A+B*[C*D+E*(F+G)] (z

A*B+C*(D+E)] (5

F*(G+H)

elan) s s plxil Postorder ol e 5035 o) | Yooa el ol

&’l_q.:lb).\_lW}W\)W$Jj9wﬁ‘%w$)f‘x;|post order

(LS o
Jle
3+2*(5+8) 3
~ by :
3258+%+ 5 8

feols e Gl Sl 5 e
<) AB*CD*EF*++

<) AB*ABD*CE*+*+
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C> FG+E*CD*+B*A+

5) ABCDE +*+*FGH+*/

AS s gl gle 4 RPN I, 5 Slawlbw Oyle - A

ABCDE +*—/ (A
ABCDE*/—+ (&«
ABC*/D—EF/+ (z
ABCDEFG +*+*+* (s

o2 4 RPN o 3 LS sl 3 Jle oS g ol ol L5 1 )
o Sl el s el SO ol Gl e dle l s Sole sl sila
:mﬁywcﬁwb

oS o PUsh aziy 53 1 OF lishes 3555 5 )50 5

5 e cmily 5 b s VL e 55 Shee by p s 3

.é@DUSh%JJ\)%ﬁ‘AJ;WWb QJL?&WJWAJ&

Zﬁ)‘) o
. A
) ABCDE +*~/ = ———————
B—(D+E)*C
—) ABCDE*/-+ =>A+B- ¢
’ D*E
A E

) ABC*/ D—EF /+ = ———D+—
€ B*C  F

3) ABCDEFG +*+*+*=(((F+G)*E+D)*C+B)*A
sl ety oldes » BASRPN @) 55 348 (Slwbue O)le -8

s QLS A dwlowe
[(3+4)(10(2+6)+8)]
M‘L_JQ)L& WL>:A JJ‘))W}OJ;&M RPN rﬁ@b C))L.O |.,\.2:‘ :L}’
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AR /)_)“}_x_é_,o\_f s laxo

(3+4)[10(2+6)+8]=616

— PPN 5 34426+10*8+*

pushﬂk.l‘...;’:)) \JQI‘JJ)M]AL'))}"]"Q)M);W‘)‘\-’“:"..')‘V—,{)b Jl}-
r\_?;.s‘43_,:._%6&@%}5@‘)&&&4&@3)?ﬁ@)}@)5}oJJS
Lo e giamal aiy VU aie wosls o SV (g o s (B

4 \K A

wi| | f YL Y | Al A A A | A

yly v vy | v ] v |l v | Vv ]|V ey

2,03 ’ﬁ}ﬁ-“‘iﬁ)b Ll o

A3 (ab;.l\ push J&.“M‘)D s shas slias 4 L)

A Y e b L Lol 5o o S0 0 s | andy oub b oSl Y
5> als aiy L ople e 03,50 s 3 Uast 5 05051 4 (Ko (o) 43 S
ORI QU IRy

il (3 5 o3l ($33,55 sl JFIFO U5 & alabl> K Olajle =Y »
s SLE Lol ek b5k esls gl (el 6 3 esls dgl oS et ol &
WC (s 55 0 jlomd S .S o0 L1 0 )led 4w b FIFO abidl> S 458
Ol g3 o ysl RC Ol odiyleds G w3yl o0 a5 1) alibl> 5 omd g sl
slues ASC cadabl> 5 593 00 gliad odijled G bl 0 Bad> 1) aliil> s
S ok 0,55 4adS a6l ASC . lei o pere |5 FIFO 53 ol 6 53 SledS
255 o VSJ’U‘SYJM Sl s OldS (gl WSo g 398 o LS U

AL e baosls Olazstles 3 (o Sl KL FIFO bl : fo
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ASC s jled 4y dly G sy oo Q)ywritewagﬁcd‘}xp@jtg

VJASC c.,\ajw‘)‘.k}‘j&g‘nJﬂJi&Q)MReadL}A&o@jﬁjbbﬁ& ML.&‘

.bbjfL;c
e
Write : | F(full=0)
M[WC] «DR
WC«WC+1
ASC«+ASC+1

Read : IF(empty=0)
DR « M[RC]
RC«RC+1

ASC «—ASC-1
Sy goodlital Cao O3 J L L 08 S S gl empty s full SR

Sl o VY pnl s e VY Gl el gts (sl gmelS G Y
ST Joadl ) gws sldad 4> (ASL il 34 uﬂ)}i 95 Joddly g2 YO Slaws
Oals JKi5 Ol o 1, s3]
S 7Y L el ges
s VY e sl
256-250=6 < s A Opcode « 2°=256 <« laall s YO

A + VY + VY =YY Cw

[  Op-code| Address1| Address 2 |

J.AJJT 35 sla Joadl s
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| Op-code | Address |

S ol S Gl fonlly st slans ey 3Se =6x2'% =24576
l_A‘ C_,\...»:‘ Y o LBJ 4);[& L}.M.:)).a ut'SWJSJJ J‘}w (_)'f.‘ g:,.w‘ @J}SM?JY

g:;.w‘ ol CJJGA QT ‘_;M“A{.‘ U:'A BL

AS a5 (Pl Dl 4SS gy (glasl p VY

X=A-B+C*(D*E-F)

G+H*K
dy3l e Dy s 5 (pgos GBOE b 5 sl 51 eslisl b (I
ay3l 93 Sly s 5 pges GBS b gl 51 eslisl L (0
o y31 S5 Ol grws b (gl Ll g5 FomelS 5l eslizal b (7
dn 31 o Sy grens b i pdiblo b 5 gelS 3l eslizal b G
Gob e ol s 4y 0dd 2 ae b a5 L RPN 5 il

.rg;Sda"L..ooJ..iuS;)ly

D_é RPN : AB—-CDE*F—*+GHK*+/

Shyewa b G Chsws bz s b

w3l jho szi 5 3l g

5 .. Load A
5 eslaal MOV R,,A SUB R;,AB
RPN ¢ 3

SUB B
SUB R,,B MUL R,,D,E

Push B Store X
MOV Rz,D SUB R21R21F
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SUB

Push C

Push D

Push E

MUL

Push F

SUB

MUL

ADD

Push G

Push H

Push K

MUL

ADD

DIV

POP X

Load
MUL
SUB
MUL
ADD
Store
Load
MUL
ADD
Store
Load
DIV

Store

)_33_»__;_514 ‘:s)l_A_u / Y¥Y¥

MULR,,R,,C
ADD R;,R;, R,
MUL R,,H,K
ADD R,,R,,G

DIV X,R;,R,

B shyls 5aenlS 5 ls s FY S YOPK 5 gl alabls sy VY

d‘ﬁ ‘rhéu&‘)éi U:’JJ b'u\—;ﬁ ¢ Jw KLY b‘-&w ZC_;.«‘ d‘.l.;.ﬂ JL@.?" Q‘)ﬁwé

5 SB3hsn S P 1 (S Q! gl p DU sl Ol gz ge gy e

wlS s s B, 0w a3 e slaws 5 gws CIB aibl> sl

J«,;S Rrad J...’;':L.a aasl>

1=
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o3l Lot 18¢-256k=2°x210=2" il o5 b
S 035 jasiia oy 6220264 | B0 ila mes sl
u.a;dwﬂmosﬁubg&nq,ﬁ 3(—2328, 7 :JAJU.UJT slade sl

o

| op-code | Mode|  Resister| Address |
O + Y + £ o+ A =YY

Mwwgsw,ﬂ,;,wu,; SlaedS g5 5 gmws SN

Y oo s (WL )3 0dd 0,53) g simd o yd) Ol ol 0l 0 33 0k

.)Jlé)‘AZw)JTJJJPA d‘ﬁl clg.:.h)b 4:5))& -Ujl.&-ﬁ C..w‘ GM&."M
Lo sl plw 51 Z 658> 45 das 0L .ol Xl gyl il Sl S

AL ) K 4 s ;;MU"'J-’T 9 &S S 355 oo duliwe

Z )J JS‘;A Ju)JT :JP'
Z=Y v.,Lm.a (A

Z=M[Y] :piins & (2
Z=Y+W+Z : .. (C
PC sn Jousl

Z=Y+X s el (5

SO0 adas dslims sl 53 (o £ 58 51 Qlail Jandl) s S 200
Wl 433 5 Sy g 000 sl 4 Olail ol 0 0 d alibl- S

Tl jdi> (adas Jslae) giws ond u.»).si Ol ,laze (A

Aol o) s OLE S VY 53 09393 4 1y (o o] Olke s (O
(FaL ¥ oS oA 4 3

543l ey ((2S15) sy 56 51 ey 15 PC 3 (393 e (g
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ag)&_a.zpc BE) u__a“,:‘ng‘J_iAAJJ,.A: OL\.‘.’.’W‘J?';S A es Iy 000 Hlaze
Sl 000 29395 348 5l 5 (O) Connd 3 0dd dsslons  oond wﬁi

uﬂ):T@JﬁLgWJw):TLg-Lng PC=751 « et Vo b T

Qv_:)j_, Oh .
(A
s 3] 1 500-751=-251
(&
-251 =2's complement (251) = 111100000101
@

PC=751=00£11101111
RA : —251=111100000101
=500=PC+RA=000111110100
ol 5 Cmls p 1) udins b yn] b 5 gy G &5 By J S Ay VP
03 g (Flomslone £ 55 51 ghens (I FT dylal g0 anrl o alidl ay )b i S o
3l Sl g 51 gt (O Bl wx3ls p3Y dadls 511, Kiskes K
3=
+ e JUJT Sl + aadl> 5l W shee 3L s = Y ples el s
adasl> 5l feadl ) grws L s
3l + PC a0 0ls 5 e ysl Cdlss = ¥ 1 Olald) Jasdl g
abasl> 51 faadl) ss
sd S alie U ASL 4z Sl il sl b ses S eyl Ol Y
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