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CS231: UM 1 : AEILBELIUUA

CPU

STUUABNNLADS (Computer System)

RAM

Devices
l/O

DATA BUS

ADDRESS BUS

CONTROL BUS
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CS231: UM 1 : AEILBELIUUA

MugUsTIIaNanand (CPU)
CPU

________________________________________________

Control Unit wlaAds AIUANEIAUNTINGIU LARaudledaya

Memory Unit wiudaya aaruznisvineu

| Arithmetic Logical Unit : ALU | AUIUNNANAAIENT ATINAEAS

________________________________________________
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CS231:

UNA 1 : ANEILOELTUUA

ygUszanananand (CPU): S3amas

wihegUszaananantuiintoyana q Wlumheanudivundn Sendn 53awes (Register)
UAVDITAR SIS TURAMUEILITa lUNTUSELNaNE Fragnaiu
ygUsEIaNaTun 8 U aziisdamasniglurunn 8 Un sUszunanalaiiay 8 On

CPU waaghuuazdauIuYe9sau@asuaannany
SAawes Jeussasendu A B, C, D
FRALMDSTUNNFD1ANTRITUN VAN

SFawaiuminihniawlunisiniau wazdusiingndeul’ viseldaunsalusunsulalagnss

CPU

IBM announced a transistor-based successor in late 1958.

J; : | https://www.computerhistory.org/revolution/early-computer-companies/5/111/1504?position=0

The IBM 709 was the last of IBM’s large, scientific, vacuum-tube computers.

Ease of programming and high-speed input/output were distinctive features.
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UNA 1 : ANEILOELTUUA

ygUszanananand (CPU): S3amas

33ALMB5URIMUR8UTELNANANANY 8086 UVavue 14 ¢

- A wmsulyauld 8 éh

- @ mSusEy wnwud hwlidieanudinieuen) 4 i

- 33AWashLAY 2 67
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Sl
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CS231: UM 1 : AEILBELIUUA

ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

AX - Accumulator register lgdmsumuiad wasldiu  ALU
fuum 16 On (2 Tus)
8 Unuu L39L58ndnae31 AH — Accumulator high

8 Unane Juesendnayain AL — Accumulator low

AX

16 U
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CS231: UM 1 : AEILBELIUUA

ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

BX - Base address register ldd@msussysumniamuiennudi
Jum 16 Um (2 Tud)

8 Dauu fide3unanden BH

8 Dmans fite3undndedn BL
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ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

CX - Count register 4@ msuifu wioldlunisius
Jum 16 Um (2 Tud)

8 Dauu fide3unsnde CH

8 Dmans fiteundnded L
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ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

DX - Data register l¥dmsuiiudaya
Jum 16 Um (2 Tud)

8 Dnuu fide3unsnden DH

8 Dmans fite3undndedn DL
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CS231: UM 1 : AEILBELIUUA

ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

SI - Source index register 9@ msuszydwmus Array
Houm 16 Tn (2 Tus)

S

Y

16 U9

DI - Destination index register @@ msussysumis Array
fyun 16 Ta (2 Tus)

Sl

16 U
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CS231: UM 1 : AEILBELIUUA

ygUszanananand (CPU): S3amas

JAAmasVMUR8USELNaNANaNe 8086 dnsultanuiily 8 fn Usznauluane

BP — Base pointer register T4astnuigauan
fyun 16 Tn (2 Tus)

BP

Y

16 U9

SP - Stack pointer register l¥dmiulasasnstayauuunaitou
flywn 16 U9 (2 lud)

SP

16 U
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CS231: UM 1 : AEILBELIUUA

ygUszanananand (CPU): S3amas

SRawaivemlgUsyitarana1e 8086 dmsuldiusey Segment 4 67 Usenaulume

Msszumunismeswnuud Helideulusunsuldieyy mszmheanuignuundudm o

AU 100 ADNWIN 10

—

'3
LYNLUUA 2anLn

CS - Code Segment T95gy tniuug duwnuslusunsulumdisaudn Zvun 16 U9

DS - Data Segment 195z 1wnuud suvsteyavsesuusiumheaiud dvuin 16 On

ES — Extra Segment 45wy tonuud suviisteyaiiudilumioniudi flvua 16 Tn

SS - Stack Segment M5y Lwniud siuslassaiistayanwaideuluviheaiudn dvuin 16 On
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UNA 1 : ANEILOELTUUA

ygUszanananand (CPU): S3amas

3AAMBSVMUR8USELAaNANANe 8086 dvsulyfitay 2 A Usenauldeie

IP - Instruction Pointer ldszusiuniavasiusunsunmaeiueg ldatugiu CS dvwn 16 O
AazdgunUadluvagilusunsuyinay

Flags MiAvanuzneluveamiieussanana fognaay n1siin overflow senan1sALIuARAY
laignusandslaenssanlisunsula
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CS231: UM 1 : AEILBELIUUA

danlulasinswagesitnla 13un31 Operation Code e opcode

U9ANdadiue opcode fvgaduidmgnn1svinauy

¥
y i o v v | a v

U nsiiimesaulseneu megraud éretoya wns1lnesiieItesilisenit operand

opcode operand

M1519 opcode vatlulasinsivaigas X86

ADD | ADD | ADD ADD ADD | ADD (PUSH POP | OR | OR OR | OR | OR | OR | PUSH TWOBYTE ADD ADD SUB SUB | TEST TEST | XCHG XCHG | MOV | MOV MOV MOV | MOV LEA = MOV POP
EbGb | EvGv  GbEb GvEv ALIb | eAXlv ES ES |EbGb EvGv GbEb GvEv ALIb eAXlv CS Eblb Eviv  Eblb Evib |EbGb EvGv |EbGb EvGv |[EbGb | EvGv GbEb GvEv [EwSw GvM  SwEw Ev
00 o1 02 03 04 05 06 07 08 09 0A 08 oc oD OF OF 80 81 82 83 84 85 86 87 88 89 8A 8B 8c 80 8E 8F
ADC | ADC | ADC ADC ADC | ADC | PUSH POP | SBBE | SBB SBB | SBBE | SBE  SBB | PUSH POP [ NOP | XCHG | XCHG | XCHG | XCHG | XCHG | XCHG | XCHG | CBW CWD |CALL WAIT PUSHF POPF | SAHF | LAHF
EbGb | EvGv | GbEb GvEv ALIb |eAXlv | SS SS | EbGb EvGv GbEb GvEv ALIb eAXlv DS DS eAX eCX |eAX eDX eAX eBX eAX eSP eAX eBP eAX eS| eAX eDI Ap Fv Fv
10 11 12 13 14 15 16 17 18 19 14 18 c 10 1€ 1F 90 91 92 93 94 85 96 o7 98 99 94 sB sc 8D SE SF
AND | AND AND AND AND | AND ES: DAA | SUB | SUB SUB | SUB SUB SuB | CS: DAS MOV | MOV | MOV = MOV MOVSB MOVSW CMPSB CMPSW|TEST | TEST STOSB STOSW LODSB LODSW SCASB | SCASW
EbGb | EvGv  GbEb GvEv ALlb | eAXlv EbGb |EvGv GbEb GVvEv ALIb eAXlv ALOb eAXOv | ObAL OveAX | XbYb | XvYv | XbYb | XvYv [ALIb |eAXIlv YbAL YveAX ALXb eAXXv| ALYb | eAXYv
20 21 22 23 24 25 26 27 28 29 24 28 2c 2D 2E 2F A2 A3 Ad A5 A6 A7 A8 A9 AA AB AC AD AE AF
XOR XOR XOR XOR XOR XOR SS: AAA  CMP | CMP CMP CMP CMP CMP DS: AAS MoV MOV | MOV MoV MoV MOV | MOV MOV MOV MOV A MOV MOV MOV MoV
EbGb | EvGv GbEb GvEv ALlb | eAXlv EbGb EvGv GbEb GvEv ALIb eAXlv DLIb BLIb | AHIb | CHIb DHIb | BHIb |eAXIv | eCXIv eDXIv eBXIv [eSPIv eBPIv eSllv | eDllv
30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F 82 B3 B4 85 B6 B7 B8 B9 BA 88 B8C 8D BE BF
INC INC INC INC INC INC INC INC |DEC DEC DEC DEC DEC DEC | DEC DEC RETN = RETN | LES LDS | MOV | MOV [ENTER|LEAVE [RETF RETF | INT3 | INT | INTO IRET
eAX eCX. eDX eBX eSP eBP sl eDI eAX | eCX  eDX eBX | eSP eBP eS| eDl Iw GvMp | GvMp | Eblb | Eviv | Iwlb Iw Ib
40 41 42 43 44 45 46 47 48 49 4A 48 4c 4D 4E 4F c2 c3 c4 c5 cé c7 c8 c9 CA c8 cc cD (/5 CF
PUSH | PUSH | PUSH PUSH | PUSH | PUSH | PUSH [ PUSH | POP | POP POP | POP | POP | POP | POP POP #2 #2 AAM | AAD | SALC | XLAT | ESc  ESC ESC [ESC ESC | ESC | ESC ESC
eAX eCX eDX eBX eSP eBP es| eDl eAX | eCX | eDX eBX eSP eBP eS| eDl EbCL EvCL Ib Ib 0 1 2 3 4 5 6 7
50 51 52 53 54 55 56 57 58 59 54 58 5C 5D 5E 5F D2 D3 D4 D5 D6 D7 D8 Dg DA 08 ol oD OF oF
PUSHA | POPA BOUND | ARPL | FS: GS: |OPSIZE: ADSIZE: PUSH | IMUL PUSH | IMUL INSB INSW |OUTSB OUTSW LOOPNZ LOOPZ LOOP JCXZ IN IN OUT = OUT |CALL  JMP JMP JMP IN IN ouT out
GvMa  EwGw Iv GvEviy b GvEvib YbDX YzDX | DXXb | DXXv Jb Jb Jb Jb ALIb | eAXIb | IbAL | IbeAX | Jz Jz Ap Jb AL DX eAX DX DXAL | DXeAX
60 61 62 63 64 65 66 67 68 69 6A 68 6C 6D 6E 6F EO E1 £2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
Jo JNO JB JNB Jz JNZ | JBE JA JS | UNS JP UNP | JL | UNL | JLE JNLE LOCK: INT1 |REPNE: REP: | HLT | cMC #3 #2 | CLC | STC | cLI  STI | cLD STD
Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Jb Eb Ev INC/DEC| INC/DEC
70 71 72 73 74 75 76 77 78 79 7A 78 7c 70 7E 7F Fo F1 F2 F2 F4 FS5 F6 F7 F8 Fg FA FB FC FD FE FF

http://sparksandflames.com/files/x86InstructionChart.html

N151USUN5UAY opcode ABNITHIIIUAIBATHILATDY

Mnemonic

gn lahidundey Fasrazunfnelunds midterm*

A15IUSLASUAIY Mnemonic Tudunflsuunnnin wsng

Operand

l3if2991 opcode WALs1HD9EIN1519 opcode LNBASIAFEDUTN

Opcode

CPU @13150911914nus1809n1slansati

* ({law Instruction Encoding anaildeuudaslitiuatiuasuuusau midterm
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CS231: UM 1 : AEILBELIUUA

Mnemonic

Operand

Opcode

AN IUSLLATUAY Mnemonic Aa

AW Assembly

TUsunsunldudanien Assembly [un1utasad Ao

TUsunsy Assembler

7/11/2021 uA.as. U3 Wouud
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CS231: UNN 1 : ANELOELTUUA

ADD ADD ADD ADD ADD ADD | PUSH POP OR OR OR OR OR OR PUSH TWOBYTE ADD ADD sue SuB TEST TEST | XCHG XCHG MOV ‘ MOV MOV MOV MOV LEA mMov POP
EbGb | EvGv GbEb GvEv ALIb | eAXIv ES ES EbGb EvGv GbEb GvEv | ALIb eAXlv cs Eb Ib Ev v Eb b Evib | EbGb EvGv |EbGb EvGv EbGb EvGv GbEb GvEv EwSw GvM | SwEw Ev
00 o1 02 03 04 05 06 | o7 08 08 0A oB oc oD OE OF 80 81 82 83 84 85 86 87 88 89 8A 88 8c 80 8E 8F
ADC ADC ADC ADC ADC ADC PUSH POP SBB SBB SBB SBB SBB SBB PUSH POP NOP XCHG XCHG | XCHG | XCHG XCHG | XCHG | XCHG | CBW CWD |CALL WAIT PUSHF POPF | SAHF LAHF
EbGb | EvGv GbEb GvEv ALIb | eAXIv Ss S8 EbGb EvGv GbEb GvEv | ALIb eAXlv Ds Ds eAX eCX eAX eDX eAX eBX eAX eSP eAX eBP | eAX eS| eAX eDl Ap Fv Fv
10 11 12 13 14 15 16 17 18 19 1A 18 c 1D 1E 1F 90 81 92 93 84 85 96 97 98 99 8A o8 8c 8D 9E 9F
AND AND AND AND AND AND ES: DAA | SUB  SUB SUB SUB SUB @ suB (=-H DAS MoV MoV MoV MOV |MOVSB MOVSW | CMPSB CMPSW TEST TEST STOSB STOSW LODSB LODSW| SCASB SCASW
EbGb | EvGy GbEb GvEv ALIb | eAXIv EbGb EvGv GbEb GvEv ALIb eAXlIv ALOb |eAXOv ObAL OveAX | XbYb | XvYv | XbYb XvYv |ALIb eAXIlv | YbAL YveAX ALXb eAXXv| ALYb | eAXYv
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F J Al A2 A3 Ad AS AB A7 A8 AS AA AB AC AD AL AE
XOR XOR XOR XOR XOR XOR 88: AAA CMP CMP CMP CMP CMP CMP Ds: AAS MoV Mov MOV Mov Mov MoV MoV MOV | MOV MOV MOV MOV MOV MOV Mov MoV
EbGb | EvGv GbEb GvEv ALIb | eAXIv EbGb EvGv GbEb GvEv ALIb eAXIv AL b CLIb DL Ib BL Ib AHIb | CHIb | DHIp  BHIb |eAX v eCXlv [eDX|v eBXIv eSPIv eBPIv | eSllv €Dl Iv
30 31 32 33 34 35 36 37 38 39 3A 3B 3¢ 3D 3E 3F a0 A1 22 A3 Bd =11 BA. BZ B8 ___B9 BA BB BC. 20 BE BE
INC INC INC INC INC INC INC INC DEC DEC DEC DEC DEC DEC DEC DEC #2 #2 RETN | RETN LES LDS MOV | MOV ENTER LEAVE |[RETF RETF INT3 INT INTO IRET
eAX eCX eDX eBX eSP eBP eS| eDl eAX | eCX  eDX eBX | eSP  eBP eS| eDl Eblb | Evib Iw GvMp | GvMp [ Eblb = Eviv | Iwlb I b
40 41 42 43 44 45 46 47 48 49 4A 4B 4C 40 4E 4F co Cc1 c2 c3 c4 C5 c6 c7 c8 cg CA cB cC cD CE CF
PUSH | PUSH PUSH PUSH PUSH | PUSH | PUSH PUSH POP POP POP POP POP POP POP POP H2 #2 H2Z #2 AAM = AAD | SALC XLAT A ESC ESC | ESC ESC ESC ESC ESC ESC
eAX eCX eDX eBX eSP eBP es| eDl eAXx eCX eDX eBX esSP eBP eS| eDI Eb1 Ev1 EbCL EvCL b Ib 0 1 2 3 4 5 6 7
50 51 52 83 54 85 56 57 58 59 5A 58 &C &0 5 5F Do D1 D2 D3 D4 D5 D6 o7 Dg D9 DA DB DC DD DE DF
PUSHA | POPA BOUND ARPL FS: GS: OPSIZE: ADSIZE: PUSH | IMUL PUSH  IMUL INSB INSW |OUTSB OUTSW LOOPNZ LOOPZ LOOP  JCXZ IN IN out OUT CALL JMP  JMP JMP IN IN out out
GvMa EwGw Iv Eviv b |GvEvib YbDX YzDX | DX Xb DX Xv Jb Jb Jb Jb ALIb | eAXIb | IbAL IbeAX @ Jz Jz Ap Jb  ALDX eAXDX| DXAL | DXeAX
60 61 62 63 64 65 66 67 68 69 6A 6B 6C 60 6E 6F EQ Et E2 E3 E4 ES E6 =0 E8 E9 EA EB EC ED == 5=
Jo JNO JB JNB Jz JNZ JBE JA Js JNS JP JNP JL JNL JLE JNLE LOCK: | INT1 REPNE: REP: HLT cmMC #3 #3 CLC sTC cLl sTI CLD STD
Jb Jb Jb Jo Jb Jb Jb Jb Jb Jb Jb Jb Jo Jo Jo Jbo Eb Ev INC/DEC| INC/DEC
7o 71 72 73 74 75 76 77 78 79 TA 7B 7c 7D 7E 7F FO F1 F2 ) Fa F5 F& FT Fg Fg FA F8 FC FD FE FF
CMPSB MOV
AA CMPSW JAE JNBE JPO MOVSB RCR
SCASB
AAD CWD JB INC JS MOVSW REP
SCASW
AAM DAA JBE JNE 1z MUL REPE
SHL
AAS DAS JC ING LAHF NEG REPNE
SHR
ADC DEC JCXZ JNGE LDS NOP REPNZ
STC
ADD DIV JE JNL LE NOT REPZ
STD
AND HLT JG JNLE ES OR RET
STI
CALL IDIV JGE JNO LODSB ouT RETF
STOSB
CBW IMUL JL JNP LODSW POP ROL
STOSW
CLC IN JLE JNS LOOP POPA ROR
SUB
CLD INC JMP INZ LOOPE POPE SAHF
TEST
CLI INT INA JO LOOPNE PUSH SAL
XCHG
CcMC INTO JNAE JP LOOPNZ PUSHA SAR
XLATB
CMP IRET JNB JPE LOOPZ PUSHF BB
XOR
JA RCL
0 '
o o0 o v = I 14
A1AEIUIEAY LUBLUTINTUAIYNIYT Assem bly
™ 44‘ v
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https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#AAA
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#AAD
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#AAM
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#AAS
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#ADC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#ADD
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#AND
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CALL
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CBW
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CLC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CLD
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CLI
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CMC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CMP
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CMPSB
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CMPSW
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#CWD
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#DAA
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#DAS
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#DEC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#DIV
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#HLT
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#IDIV
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#IMUL
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#IN
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#INC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#INT
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#INTO
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#IRET
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JA
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JAE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JB
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JBE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JCXZ
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JG
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JGE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JL
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JLE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JMP
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNA
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNAE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNB
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNBE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNC
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNG
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNGE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNL
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNLE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNO
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNP
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNS
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JNZ
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JO
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JP
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JPE
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JPO
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JS
https://faculty.kfupm.edu.sa/COE/shazli/coe205/Help/8086_instruction_set.html#JZ
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Work flow 2839n151Usunsuaen1en Assembly (wuulusunsuuszand)
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aziuAne luguuuuvaslusunsuilenn

- 13i%l Bios
- adfiszuudfuanig
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- Warasaeuiiesulusunsutfen (mdau Arduino)

/

Microsoft w
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Work flow 289n151Usunsuna8n1u1 Assembly (Luuilefa arelusinsuianaas)

<
o wuatdu o
Weuldsunsy | P Ll Juiinassey
AMYNATD
@ i C \emuB086\examples\1_sample.asm - 0 x
file edit bookmarks assembler emulator math  asciicodes help
® % . @ . | @
open  examples save compile emulate  calculal
name "hi-world"” ﬂ
this example prints out

by writing directly to wvi
in vga memory: first byte
if you change the second
the character even after
character attribute is 8
high 4 bits set backgroun

;7 hex bin color
b}
; @ BB@B bl ack @ emulator; hi-world.com_ - [u] X
H Bl blue - file math debug view extemal virtual devices virtual drive help
2 a1t Arsan lrJ = | o | dl » » |
; Load reload step back | single step run step delay ms: 0
LT Z 34 WH L 0700:0100 0700:0100
AX |00 |00 V7100: \'}
Bx [0 [o0 9710
0710 N
Sl 5i0s: 55 222 vill TaL o
! >
o foo oo | 873091 B8 784 o | MOV AX " oBaDEh
G jo700 07106: O3 QO3 MOV DS, AX
P [o100 ©7107: 10 9016 » MOV b. L %) , @48h
s [oro0 ©7108: BB 187 F«l MOV b. 1, B65h
©7109: 00 20 NI MOV b.L P6h]1, B6Ch
sp [FFrE B710A: @00 G@ NI MOV b.L 1, B6Ch
& [o000 ©710B: CD 205 = MOV b.L[ DAh], ©6Fh |
©710C: 10 016 »
sl |oooo ©710D: B8 184 e
ol [oooo B7/10E: 90 220 NI
s [o700 ©710F: B8 184 @
©7110: 8E 142 A
s [0700 @7111: D8 216 i y
©7112: C6 198 a
@7 13: 96 886 . ¥ Random Access Memary - =} *x
8; %g: 8% %g% ﬂ oromomme [ q cube O
' " (s RR R RN LRERRREEE e
4.08 ra] wn | en | om | oon] o] R e L
. - 0700:0150 0@ BF 03 0O C6 05 EC 83-C7 02 £2 F8 B4 99 CD 16 X '-_ao?é&oo'ii-_
0700:0160 €3 90 90 9@ 90 90 90 90-90 90 50 90 90 90 90 90 :E::sz::::ss EEE
AT7AA-A1T7A QA QR QA QA QM F4d A OO-0GR A A R R OO A A e
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AMYUDELYNUA (Assembly Language)

Juntweeuiiaumes Sunge 9 31 ASM 1 Uua1wsEausn Adanuduiusdnfniu A

an1Unenssu uazutlaunanilguseulang

Flow of Compilati
Scripting/Interpreted Languages R

Perl, Python, Shell, Java

m High/Middle Level Languages

C, C++
(What Most Malware Is Written In)

Assembly Language

Intel X86, etc. A
(First Layer of Human Readable Code)
Machine Code

Hexadecimal representations of Binary Code Read
By The Operating System

Rinary code

Not Human Readable

' Binary code read by hardware

Dissasemble

https://blog.malwarebytes.com/security-world/2012/09/s0-you-want-to-be-a-malware-analyst/#
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AMYUDELYNUA (Assembly Language)

Juntweeuiiaumes Sunge 9 31 ASM 1 Uua1wsEausn Adanuduiusdnfniu A

an1Unenssu uazutlaunanilguseulang

31 Abstraction Uagynn

- mMwseRumfaaiuysdaansosnuls

- @nsnuay hardware elusgdusiige
- TUsSUNTHENY

- ldanunsatnluSusnanannasule

- FUSIINN
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AMYUDELYNUA (Assembly Language)

5UYNUIINUTTVIALINIUDIUTTRGAN Y JURUUAEIRzUTENa UMY 2 dIUAD

Operation [operands, ......]

Mnemonic Operand

Junrenfilidfl case sensitivity
helloworld == HELLoworlD
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AMYUDELYNUA (Assembly Language)

nstusunsy edldduaugiu 16 wszdelumsulana usinnladnsiy suffix lUswnsu assembler auas
fav decimal (0 - 9) ndaduaugiu 10

JEtY 1AUgIU10 10

b LV 2 10b
o Lavg1U 8 100
h LUFIU 16 10H

nstlouuaniigiu 16 Susguonta9ves decimal aedodl prefix Ox tmiiduau uaglddondn suffix
TPLRRNEY

0x FA agzdimiiy 250 Tuiaugiu 10

otousiies FAH azaoulnaliniu
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AMYUDELYNUA (Assembly Language)

nstusunsy edldduaugiu 16 wszdelumsulana usinnladnsiy suffix lUswnsu assembler auas
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CS231: UNN 1 : ANELOELTUUA

AMYUDELYNUA (Assembly Language)

Operation [operands, ......]

Operation ADATAINITNNNTY LUANANNUAINNUIBUTZUIANE

Operand azillives 4 Useinnae

A21UNUY 29819

REG Sam03 MOV AX , BX
AX, BX, CX, DH, SP, BP, SI, DI

SREG 338193 segment MOV DS , AX
CS, DS, SS, ES

Immediate A lgvIuN MOV AX, 1234

Memory Ausisiiaglumineausn MOV AX, [1234]

szydeLATaNne [ ] MOV AX, [CP]
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AMYUDELYNUA (Assembly Language)

Lulasinswaasisiaziu a8l opcode wangniu
° L Y 1A Y a
nstusunsuIndunedldaiioanyuan

9nflUagnaniie opcode vadlulasinsivaiwes intel 8086
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