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AND
ADD
LIDA
STA
BUN
BSA
ISZL
CLA
CLE
CMIA
CME
ClR
ClL
INC
SPA
SNA
SIEA
SZE
HLT
INP
ouTr
SKI
SKO
1ON
1O

AND M to AC
Add M to AC, carrvto E
Load AC from M
Store AC im M
Branch wnconditionally to m
Save return address in m and branch to m+1
Increment M and skip if zero
Clear AC
Clear E
Complement AC
Complement E
“ircmlate right E and AC
Circulate left E and AC
Increment AC, carry to E
Skip if AC is positive
Skip if AC is negative
Skip if AC is =ero
Skip if E is zero
Halt computer
Input information and clear flag
Output information and dear flag
Skip if input flag ison
Skip if output flag ison
Tarn interrapt on
Tarm interrapt off



(D0 90 g0 (20 Pl 00 PLi— 99990 4ol )

Location Instruction Code Location  Instruction
0 0010 0000 0000 0100 000 2004
1 0001 0000 0000 0101 001 1005
10 0011 0000 00000110 002 3006
11 0111 0000 0000 0001 003 7001
100 0000 0000 0101 0011 004 0053
101 1111 1111 1110 1001 005 FFE9
110 0000 0000 0000 0000 006 0000

Binary code Hexadecimal code
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Location Instruction Comments
000 pce53 LDA 004 Load 1st operand into AC
001 Ace AcaFE? ADD 005 Add 2nd operand to AC
002 STA 006 Store sum in location 006
003 HLT Halt computer
004 0053 1st operand
005 FFE9 2nd operand (negative)

006 0000 Store sum here

SIS
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ORG 0 /Origin of program is location ()
Ac < A LDA A /LLoad operand from location A
pcePexc® ADDB /Add operand from location B
ce At® STA C /Store sum in location C

HLT /Halt computer

A, DEC (83) \, /Decimal operand

B, DEC (-23),_/Decimal operand

C, DEC 0 /Sum stored in location C
END /End of symbolic program
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non —MRI MRI Pseudo Instruction

CLE HEX N - DEC N
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AC< SUB
SUB

SUR +)

MN +3SUR <)

MIN,
SUB.
DIF,

Label
e —
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ORG 100
LDA SUB
CMA
INC

ADD MIN
STA DIF
HLT
DEC 83
DEC -23
HEX 0
END

Instruction

*

/ Origin of program is location 100
/ Load subtrahend to AC

{ Complement AC

{ Increment AC

/ Add minuend to AC

{ Store difference

/ Halt computer

/ Minuend

/ Subtrahend

{ Difference stored here

/ End of symbolic program

comment
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* PL3, LDA SUBI

* By referring to the ASCII code table, we get:

Symbol

PL
3,
LD
A -~
S U
B &
| CR

Coarione

Hex code

50 4C
33 2C
4C 44
41 20
53 55
42 20
49 0D
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First pass

LC:=0 |

¥ v &

Scan next line of code

Store symbol
in address-
symbol table
together with
' value of LC

v ¥

| Increment LC

pass




Second pass

[E3] (ylooww! 295 59 30)

Y Y 3 I c Done )

| Scan next line of codel

DEC or
¥ Conver(tj ‘|
operan |
Get operation code mp%inary
= and store
__ , _ in location
Search address- L giuen by L
symbol table for
binary equivalent
of symbol address
e S Store binary Errorin
equivalent of | |line of
instruction {
in location
given by LC
¥ h

I Assemble all parts of I I , i
binary instruction and ' Invcremel-nt LC I

HEX BHo
o I =
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ORG 100

e Lor e
it x [100]; LDA NBR

i : STA CTR
it S=0; N

for(i =0;i <100;i ++) LOP,  ADD PIR I

ISZ PTR

( ISZ CTR
BUN LOP
S=5+x[i]; STA SUM
HLT
] ADS,  HEX 150

PTR, HEX 0
NBR, DEC -100
CTR, HEX 0
SUM, HEX 0

ORG 150
i5e ¥  so-snicx
S o

DEC 23

END

/ Origin of program is HEX 100
/ Load first address of operand
/ Store in pointer

/ Load -100

/ Store in counter

/ Clear AC

/ Add an operand to AC

/ Increment pointer

/ Increment counter

/ Repeat loop again

/ Store sum

/ Halt

/ First address of operands

/ Reserved for a pointer

/ Initial value for a counter

/ Reserved for a counter

/ Sum is stored here

/ Origin of operands is HEX 150
/ First operand

/ Last operand
/ End of symbolic program 14



ORG 100
_ LDA B
_ % cwma oolizasl 1y 1 B0 95 45" Suns gt (ghwowsl 235 4y o 4ol :(Y) Jlo
B\ INC
STA CTR
zero,SZA
BUN ST

3
suxGIDR h

ST ,CLA

¥
A

OOP.ADD A 4 )
t‘ ISZ CTR A
BUN LOOP “
A

R,
sTp iorp Res
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CTR.HEX 0
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Le b Example with four significant digits
v v " .
[ Ee<0 ] (JJ.C g — g u)bg.lﬁ)
T AC< vy | X= 00001111 L ﬁ{,,"‘/
3 Y= 00001011 0000 0000 X holds the multiplicand

’ L)
[ rEAac ] 0000 1111 0000 1111e= Y holds the multiplier o»ﬁ’f’/o

O = 0001 1110 0010 110] «= P holds the product

: ‘ 0000 0000 0010 1101
L ‘1A9 0111 1000 1010 0101 =
1010 0101 =
[T E<o | P

vy ¥ J \ o0 \o \ ¥ Vol
A(fi—,\’ ..o& AC % \ \ o
cil EAC & o a

v \ \e°?® = S \ o
X(—$A(.‘ _//;4/ ) 1;

\ o o ©°
CTRe CIR + 1 _ —
i ot ) |

¢0®=0 1

(@))



ORG 100
LOP, CLE
LDA Y
CIR
STA Y
SZE
\ BUN ONE
E= -
BUN ZRO
LDA X
es'{"* ADD P
STA P
€=° CLE
ZRO, LDA X
CIL
P\STA X
» SV  \ISZ CTR
> 2L BUN LOP

’.
Zs HLT

CTR, DEC -8
X, HEX 000F
Y, HEX 000B
P, HEX 0

END

/ Clear E

/ Load multiplier
/ Transfer multiplier bit to E

/ Store shifted multiplier

/ Check if bit is zero

/ Bit is one; goto ONE

/ Bit is zero; goto ZRO

/ Load multiplicand

/ Add to partial product

/ Store partial product

/ Clear E

/ Load multiplicand

/ Shift left

/ Store shifted multiplicand

/ Increment counter

/ Counter not zero; repeat loop
/ Counter is zero; halt

/ This location serves as a counter
/ Multiplicand stored here

/ Multiplier stored here

/ Product formed here

(dus g0 WPV d.oU).g)



AL
"H LDA
ADD
L > CL STA
BL 8% CLA
B CIL
e A ADD
ADD
AW AL STA
— Lot AL,
C'—H (o AH,
BL,
BH,
CL,

CH,

AL
BL
CL

AH
BH
CH

(elao cdo b duace 90 g0 doli )

/ Load A low

/ Add B low, carry in E
/ Store in C low

/ Clear AC

/ Circulate to bring carry into AC(16)

/ Add A high and carry
/ Add B high
/ Store in C high

/ Location of operands
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z LDA A / Load 1st operand
CMA / Complement to get A’
STA TMP / Store in a temporary location

- §LDA B / Load 2nd operand B

B__ CMA 7 / Complement to get B’

AR AND TMP / AND with A’ to get A> AND B’
CMA / Complement again to get A OR B
A8

Aor B
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LpA A

cMA (A'€)
AND R C MA

AND ‘Tem‘P
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* Logical shift right
CLE
CIR

* Logical shift left

CIL —




CLE / Clear E to 0

SPA / Skip 1f AC 1s positive, E remains 0
CME / AC 1s negative, set E to 1

CIR / Circulate E and AC

f o Veool” e e -el

0o —> o \\\ ¢ | t—_jg\\o\



(o vl p)eas op y Cawly Coouw Sl 40 6!,3.4.;5‘50.;”33 Ceode Cavicands g9 ol o
plnil e & S 2 S5 e 9. peiSone yio 1) Bl )0 95250 515 (1! (51 e o |,

Sl 0318 F 3 39 5y 1 95 (0 oD S judS O g0
%

Eer o 2

€ ¥~ <

< \lo
RNoy

CLE
CIL



Loc.
100
101
102
103
104
105
106
107
108

109

10A
10B
10C
10D
10E
10F
110

(QSJ.«.O.«)‘ e J‘s)).}.)' )‘ od‘.é.;«'.w‘)

ORG 100
LDA X

- BSA SH4
STA X
LDA'Y
BSA SH4
STA Y
HLT
HEX 1234
HEX 4321

HEX 0
CIL

CIL

CIL

CIL

AND MSK
BUN SH4 1
MSK, HEX FFF0
END

/ Main program

/ Load X

/ Branch to subroutine

/ Store shifted number

/ Load Y

/ Branch to subroutine again
/ Store shifted number

/ Subroutine to shift left 4 times
/ Store return address here
/ Circulate left once

/ Circulate left fourth time
/ Set AC(13-16) to zero

/ Return to main program
/ Mask operand

{ olo

©o/l9o9



ROT,

ORG 100
CLE
CLA
STA CTR
LDA WRD
SZA
BUN ROT
BUN STP
CIL
SLE
BUN AGN
BUN ROT

e

AGN,

STP,
CTR,

WK,

fadd o0 plxil 6y 4> Jlio 4ol p:(T) Lo

CLE
ISZ CTR
SZA

BUN ROT

HLT
HEX 0

HEX 62C1

END

E

(-]

N
-

4
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MYVE,
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BSA MVE
HEX 100
HEX 200
DEC -16
HLT

HEX 0
LDA MVE 1
STA PT1
ISZ MVE
LDA MVE 1
STA PT2
ISZ MYE
LDA MVE 1
STA CTR
ISZ MVE

/ Main program

/ Branch to subroutine

/ 1st address of source data

/ 1st address of destination data
/ Number of items to move

/ Subroutine MVE

/ Bring address of source

/ Store in 1st pointer

/ Increment return address

/ Bring address of destination
/ Store in 2nd pointer

/ Increment return address

/ Bring number of items

/ Store in counter

/ Increment return address

LOP,

PT1,
PT2,

CTR.

LDA PT1 1
STA PT2 1
ISZ PT1
ISZ PT2
ISZ CTR
BUN LOP
BUN MVE I

‘..

\
-ﬁ

—

-_ﬁ

O

/ Load source item

/ Store in destination

/ Increment source pointer

/ Increment destination pointer
/ Increment counter

/ Repeat 16 times

/ Return to main program

26
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ORG Voo
LOA WRD
AnvO Lsa
N I S
LA WRD
AND MSB
ClL&a

BspA Ratake

ol yro WL ISE8 b cuvinis 0 3 CH24 CHI

StTA <H?2
RLT

Rotal® < Hex o

CtR

cA R
1R
cxR
cxk

QEJ:R
BUN Rexorte T

WRD, Hex ASK

CHl, WNegx oo
CH'L, HEx @ e

LS8 , HEx ooFK
M358, Wex Froo

enin



	Slide 1 
	حل مسئله  معماری کامپیوتر
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 

