Lecture 16

Microprocessors

e aan
LS TR

1 = - ® ->~.
INSAN TSRS S8

Prepared by:

Firas Abdulrahman Yosif




Microprocessors

Jump Instructions

These instructions transfer the program control from one address to other address.

(Not in a sequence).

The purpose of a jump instruction is to alter the execution path of instructions
in the program. The code segment register and instruction pointer keep track of the
next instruction to be executed. Thus a jump instruction involves altering the
contents of these registers. In this way, execution continues at an address other
than that of the next sequential instruction. That is, a jump occurs to another part
of the program.
35S0 adaie o asiy zabil) 8 clabell 3 e juad sa ) Clagdad e (a3
S sine aakd JEY) Cilogle’ (pans®s Ly 5 i s il A Cilaglal ity Cilogbetll 35
¢l A Llaluall claladll of e e AT O gie e 2l ey ¢ 48 )kl ey el o2a

bl (e Al e S 8 58 aas
wilgs ) malinal) sl (e el s 5 s el ) ity o gy 8086 llaall ¢ Aslall B2l
Lo dplec 285 Mia | 32clill 02a (e s al) callat ) colidail) (yamy lia (Sl Alidisia ) sy
Jump el el gl aadii Al ol 88 Badae Apie ) By & Gl je Bie el gl de gena 2w
ety G_AU),\S\ Jdawl I @AUJ,J\ Sel A Al ) ol&a e Jasd bl JAL Instructions
Jump ) sty melisdl 288 ja WSadll 4 dagall @l ¥ e Jump  Instructions

Oalal (e o8 ) Instructions




Microprocessors

There are two types of jump instructions:
1- Unconditional jump
2- Conditional jump
sl e ) GEN e Chaain G all 1 b

1- Unconditional jump:

In an unconditional jump, no status requirements are imposed for the jump to
occur. That is, as the instruction is executed, the jump always takes place to
change the execution sequence.
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Instruction Meaning Format Operation Flags affected
IMP Unconditional | JMP Jump is to the | non
jump operand | address specified
by operand
Example (1):

* MOV AX, 5

MOV BX, AX

JMP *
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Example (2):
MOV BL, 3
MOV CL, BL
JMP *
MOV DL,5
*MOV [SI], CL
HLT
el Jad (I eyl s JUMP ) oy o3le ) JU) 8
Example (3): What’s this program print?
MOV AX, 234H
MOV BX, 889H
JMP X1
ROR AX,3
SUB AX, BX
X1: ADD AX, BX
HLT
Answer:
AX=0ABDH
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file edit bookrmarks assembler emulator math ascii codes help
[ = T = T - =
neww open examples sawve compile emulate calculator conwvertor optic
MOY AX. 2Z34H =
MOY BX, 3839H
JHMP  H1
ROR AX .3
SUB AX., BH
H1: ADD AX B X
HLT
#ME ermmulator: noname.bin_ — (-] p s
file math debug e external wirtual dewvices  wirtual drive help
= [ | <1l 1B B2 T .
Load reload step back single step run step delay ms: 200
registers L | ®188:08108 | ®190:0800
oty an BD
B> ag |89
o aea |(aa
D aa |aa
cCs 061060
1= ag12
55 a188
=1 FFFE
BPF o060

Example (4): What’s this program print?
MOV CH, 23H
MOV DH, 88H
X1:ROL CH, 3
JMP X2
SHL CH, 2
SUB CH, DH
JMP X1
X2: HLT

Answer:

CH=19h
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M cmulator: noname.bin_ — | =
file math debug wview external wirtual devices wirtual drive help
== | ) | i 12 B T ! ;
Load relocad =tep back =ingle step | i ... run.. il step delay ms=s: 200
[SOEE S L | @188:8014 | o100:0000
s+ (00 [oo ERZFETNSCE-CEN - | | MOV CH, 9Z22h -
g [0B [BO ] L 1% = MOV DH, ©88h
210l1s: 290 144 E ROL CH, 1
o o jee || 81814: 22 122 E || BSE & i
e 188 199 ©1019: %50 144 E JMP ©&13h
ES 6160 G11A: 99 1449 E SHL CH, 1
e fo14 DI1R1BE: 99 144 E_|| SHL CH, 1
s [ores || 2191C: 20 144 E SUB CH: DH
211D: 98 144 E JMP @4k
sk [FFFE B1a1E: 299 144 E HL T
T T P1P1F: 9@ 144 E NOP
BlazZe: 299 144 E NOP
=l paao BlZzl1: S99 144 E - -
] agea (= =l
DS 8108 sCreen | SDU[CE| resek | =10 HY | wars | debug| stack flags |

e Comparison instruction (CMP)

The comparison instruction (CMP) is a subtraction between two register or
between register and memory location which the destination operand never
changes. A comparison is useful for checking the entire contents of a register or a
memory location against another value, a CMP is normally followed by a

conditional jump instruction.
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Examples:

i) CMPCL,BL ;CL-BL
i) CMPAX,SP ; ((Culaud) o sina yuad (o0 Jasd 45 jlaall aadiy ~ J)AX-SP

i) CMP [DlI], CH ; CH subtracts from the byte contents of the data
segment memory location addressed by DI .
Example:
MOV AL, 9
R1: MOV DH, 44H
CMP AL,10H ; compare AL against 10H
JNZ R1 ;. ZF=1if AL s 10H jump to location R1
MOV DH, 50H

HLT
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2. Conditional Jump

For a conditional jump instruction, status conditions that exist at the moment
the jump instruction is executed decide whether or not the jump will occur. If
this condition or conditions are met, the jump takes place, otherwise
execution continues with the next sequential instruction of the program. The
conditions that can be referenced by a conditional jump instruction are status

flags such as carry (CF), parity (PF), and overflow (OF).
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Opcode
JC
JNC
JENNZ
JNE/JNZ
JO
JNO
JP/ JPE
JNP/ JPO
JS
JNS

Operand

address
address
address
address
address
address
address
address
address

address

Microprocessors
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Description
Used to jump if carry flag CY = 1
Used to jump if no carry flag (CY = 0)
Used to jump if equalizero flag zr=0
Used to jump if not equal/zero flag. zF=1
Used to jJump If overflow flag OF =1
Used to jump if no overflow flag OF =0
Used to jump if parity/parity even PF =1
Used to jump if not parity/parity odd PF =0
Used to jump if sign flag SF = 1
Used to jump if not sign SF =0

Example (1) What’s this program print?

MOV AL, OFFH

MOV BX,00
ADD AL, 1

JC X1 ; IF CF=1 start jump to address X1 else continue without jump
MOV BX, 1000H

NEG BX
X1:NOT BX
HLT

Answer) BX=FFFF
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Example (2) What’s contain of AL after executing this program?

MOV AL, 34H
SUB AL, 3
JNZ X1

MOV BX, 1000H

X1: NEG AL
HLT

Answer) AL=CF

; IF ZF=1 start jump to address X1 else continue without jump

M emulator: noname.bin_ — O >
file math debug wview external wirtual devices wvirtual drive help
= (] q [ 2 B> . !
Load reload step back single step | i | run__ step delay ms: 200
’EE“S‘E’SH 1 | 8108: 0800 | ©108:086B
s 00 . MOV AL, ©34h B
N 91001 : SUB AL, @3h
21 : . JNE @%h
cx |08 E% : v HEE EE’ 21000h i
. U
ox oo Jos glegs: @3 o3 « | NN
L5 |e108 Blobe: BB 187 g -
IF AO0E ﬂ ﬂ
55 a1aa SCIEEN | su:uuru:e| reset | AL | Wars | debug| stack, | flagz |
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Example(3): Write a program in assembly language to summation of
memory locations start with (400H — 409H) in DS= 3000H, then put result in
DL.

Sol.) CLC
MOV AX, 3000H
MOV DS, AX
MOV CL, A
MOV SlI, 400H
MOV AL, [SI]

Loop: ADC AL, [SI+1]

INC SI
DEC CL
JNZ loop
MOV DL, AL
HLT
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Example (4): Write a program in assembly language to store value ff in even
locations start with (700H — 709H).

SOL.)

MOV SlI, 700H

MOV AL, OFFH

MOV CL, 5; CL is counter for memory locations .
Loop: MOV [SI], AL

INC SI increase memory locations twice to get even locations.
INC SI
DEC CL
JNZ loop; if ZF=1 jump
HLT
L fic
file math debug wiew external wirtual devices wirtual drive help :-:
= ) | <l > 3 ! ; W
Load reload =tep back =ingle step run =step delay m=s: 200
registers S | ©o108:800F | e108:808D
s |88 [FF loar: F4 244 B oo/
) ) =B L] ] <]
e oo [oo ©1911: S0 144 £ 25h
= [l || gigist g2 1ad s
b 189 199 91io1d: 90 144 E
Cs 01066 211S: 909 149449 E
- e | S1Gi50 S8 132 £
5 |e100 91018: 90 144 E
' Random Access Memony — ] =
[ o100:700 | update | + table " list
21200 : 700 FFE 28 FF 28 FF 22 FF 22-FF 22 28
21 71 B O 90 0 O 20 -0 O A 2
D16 : 720 2 8 0 O a0 8 90 -0 O A 2
2120 : 720 20 20 00 200 00 20 20 -2 2 2B
D10 : 74 00 &0 O 00 A0 2 R 2D-0E O A &
D1 : 75 D0 290 0 290 90 98 D0 DD-980 D DB &
2100 : 76 20 20 00 200 00 20 20 -2 2 2B
A1 - V7 7 CibA DDA A DA DA b DA DI — b i i
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Example (5): Write a program in assembly language to compute the one’s
number in BX register, if BX= 5555H.
Solution)
MOV CL, 10H
MOV DL, 0
MOV BX, 5555H
X2: SHR BX, 1
JNC X1; if CF=0jump
INC DL; DL is store for one’s

X1: DEC CL
JNZ X2; if ZF=1 jump
HLT
® crulator: noname.bin_ - o X

file math debug wview external wirtual devices wirtual drive  help

= O ‘ ql I» B T e
Load reload =tep back =zingle step | i ] . =tep delay m=: 200
’Egi“E’SH L | e1@0:0811 | e1@0:0011
oo T
5 o |oo MOV BX. ©5555h

=S TRLTE SHR BX, 1

o o e g

Cs a1088 DEC CL

IP ag11 -.iJNE B?h

- GLE S —
P [FFFE NOP

T NOP

NOP

51 aoon ...

(] aooo j
DS 8168 SCMEEn | source| reset | ALK | wars | debug| ztack | flag= |

Not: JNB (Jump if not below) when CF=0 and ZF =1
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Example (6): Write a program in assembly language to multiply memory
locations (700H — 70FH) by 4, Using shift instructions.

Answer:
MOV CL, 10H
MOV SlI, 700H
X1: SHL [S1], 2
INC SI
DEC CL
IJNZ X1

HLT
Example (7): Write a program in assembly language to store even numbers

(0 — 12H in memory locations start with (800H- 809H), if DS= 900H.

Answer ) MOV AX, 900H
MOV DS, AX
MOV DI, 800H
MOV CL, OAH
MOV DL, 0

again: MOV [DlI], DL

INC DI
ADD DL, 2
DEC CL
JNZ again
HLT
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5 SIAN J2 ) 5a 5 e 8 A 30 AU Y1 (38 BaaY emulator A alasiuly el 5l 1w e,

L
| file edit bookmarks assembler emulator math asciicodes  help
O = wo, H o > e 7 {
new open  examples save compile emulate | calculator convertor | options help Ak
MOV AX, 900H =
MOY DS, AX m
MOY DI, 866H
MOV CL, OAH
MOV DL, O
again: MOVY [DI1, DL
INC DI _
| ADD DL, 2
' DEC CL
JHZ again
HLT
# =mulator: DIV MEMORY.bin_ - O X
il file math debug wview external wirtual devices wvirtual drive  help
= O ‘ 1> » =
3 Load reload step back single step run step delay ms; 200
/R
[ reastere T 8100: 0000 8100: 0000
] s [0 [o0 21800: MOV X @09eh B
ANRE
ARSI 1 MOV DI. 068eeh
| olel (0 o 5 o
ox Joo Joo | 51 00S ov [Di1, DL
s [o180 | Q1006 NC DI -
[T 1007 DD DL, ©2h
s oo || 21008 DEC CL
21009: JNE @Ch
sP [FFFE D10A : 1?8% HLT
B (0000 P1PPB: B0 A Ni~-|| ... i

|l L sCreeh ‘ source| reset | aL | Wars | debug‘ stack ‘ flags ‘

' Random Access Memaory

[ ooo0:8080 update |  table O st




