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2.5.1 General Structure of the i386

The i386 aiso follows the general stmucmure of other TUCTOProcessors, as shown in Figure 1.3

Besides the conwol urut it has several regsters. Adiitionaily, severai registers for memory
management are availacie which are, however, imgoriant only in protected mode. Figure 1.5
shows all the implemented registers.

InstructiorvStack Pointer EFLAG Regster

L 1615 2 k) 1618 0
EIP ! : fid § EFLAG! ' FLAG 1
ESP . SP ’

General-Purpose Regisiars Segment ‘Registers

31 16 1S 2 1S )
EAX AE AL % Cs
E3X Sk 8L ss ;
ECX . CH Sl j o
EDX OH - 0L Es _ - - 1

ESt! Si - F3
EDI! . o] 3 Gs i

ESP: il 1
R

;\_Ase_mcry Managgrgfnr Registers : o5 s

TR | TSS Seiecior | 7SS Sase Adoress - i TSS Limt 3
LDTR | LDT Selecror | L CT Base Acaress ! LT umit 1 ;
e 10T Base Acaress H IDT Limit i i
2 GDTR._ GOT Base Accress GOT Limit
) Control Registers : '~ Detiug Registers ‘ :
- bl 85 n AL H L] .
£l cm3 ] oR7! " A ;
| . cm2 ; ¥ . ors] = ;
CR1| = DRS
) CRO: - . OR4 . 5
ORI f
Test Aegisters ] CR2: i
rAR 185 2 DAt ) i
TR? I ; i DAO i : !
TRE : : -
S i

Figure 2.5: :356 processor registers. The generai-purpose regusters of the i386 are 32 rits wide. but can aiso be accessed
o 1_‘*!?'20? 3-it registers. Additionally, *here are siz SeymMent requSters and an instruction pointer, which uddresses

MStTUCHoN o be executed next, 15 el 25 1 flag repster storing the current processor status Alags and zaraus
ontrof ang :est regiscers.

“ ned

31 : 165 7 g
Urlrr,frlrJr’rlir:'r!'rf:rgrj!fr;viﬁfO{NflﬂP}OiDjfITiszlo[AloiPhJCJ

C: Carry §: Sign Q:  Overtt
- 2 . . Ow
| P: Pamy T Trap IOP: /O Privilege Lavel
{ A: Auxiiiary I: interruot Snabie N Nested Task
Z Zero O: Direcuon R:  Resume
L . Vi Virual 8086 Mode
|

- aq. . e, i2ac = s ;
rrgufr 2.8 Tn:rufags of :he :386. The :136 microoracessor comerises several flags whick indicase the resul? of the
;"m—'faus operation or the curvent Jrocess. - :iarus Vith the new sveration modes of the 1388, the numper of flags ras
4iss increased compared 10 +he 80865, ’ i
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(1253 7o3p YR npM) noavn IR BP0 XY IRy 386-11 aaaR

31 16 15 0

EAX AH AL
<———== AX —-—=—-—- >
31 16 15 0
EBX BH BL
<====- BX —------ >
31 16 15 0
ECX CH CL
S CX -~ >
31 16 15 0
EDX DH DL
=== DX ---———- >
31 0
ESI SI
31 0
EDI DI
31 0
ESP N
31 0

EBP BP
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09287 97937 @v-bus- Y713 mvn oar L (o°na 2) vea 16 Taym nvn 8086-n
:0°I0R DO7aYME ANIR 19STan e a315n vy 8086-1 Yw oraaixb
07T DMWY DI39K W bW 1K 3% navavpax nhawon wy CPU-a ar bab
N1395NA” WX 2N 1 37 (02315 RY OR) 0°OAIRT 3993 WS . TIpDhn npt
bw

;03 16 5733 »aar 14 von 8086-3

.FLAGS-~» AX, BX, CX, DX, SI, DI, BP, SP, CS, DS, S§, ES, IP

General Purpose or Data Registers @22%%> nv9aiR

.73yt Sw oo°bYs5n ovaasxn on AX, BX, CX, DX, SI, DI, BP, SP povaasxn

Pabomy Yo .navamay mabayeb oovroam @Ak 1vvm on AX, DX poaaaRb
nybavenn  phn ,8086-3 . (AT TIVW IXM NUI0M TIIXI) 072 P DOVYIND OYHYY
72701 .DYOART 0Y93A9R3 WRH AX-2 n3s niavam (ADD, SUB  amd)  nysumnrorn
Data-n @'mypb xapy DX-n . ("33%7) Accumulator-i ponyp? XTp3 RI0 NRY
.Register

nyon nea® 9 wpn Y52 neInyem oe1opon we DI-1 ,BX, BP, SI, SP o»aKk?
.91

.omna 7T onYNI Lnviommn winen? Paaam 7omn wened 12°1 BP-y SP-2 wwnwn

N1TIPOR 23772 @vvonY  BYLa* ) waw® nviovn BP LBX, SI, DI @vvaiK%
(Base Registers o xvpin) BX ,BP avtn >3 ovbran ws . 1192°1% nionenan
.219p2 nxt nax1) . (Index Registers a>xapan) SI, DI avra 1°2%
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MOV AH,23
MOV AL,55
.. ADD. AH, AL
W AL-2 »13°w noaon AX-% qo13 929K 13°KR AL-v nidwb 1UR nxT by MY
AX nx o3 mawn AH

12°8%
15 0
Accumulator AX: AH AL
Base BX: BH BL
Count CX: CH CL
Data DX: DH DL

8 133X 2113 AR Y2 nIRA® v - 0vpr3 16 100 praAaRM® AR P> O'hw
.03

(DI 0YYAIR
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Segment Registers o wipiadd "H3IR
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TR 1IIOST  NTIPAY LINADA AIR 120 WA PR L (19207 nww? narod
. TR
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.CS, DS, SS, ES-n on 8086-n Yw vwinadn »133K

(I TOPDN WY LANAD AR P "y yaxaen 117307 now 5 Sw Topbnn
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by o°%yip 8% (ADD, SUB sm3) ©°%%> D a9K%  Dronempi 7310m7 NITIpd 21
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ADD DS,3 <==== 71713 727 I'X
MOV DS,AX <==== w° ur

MOV AX,DS <==== w> 7r

MOV DS,Varl <==== wv o1

.7 axasw naason DS, SS, ES osaaarmm anyr Y3z €S axn
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INIS P K2 VWD NIRIT NITIPDN

MOV AX,IP <==== 0713 727 1K
MOV IP,AX <==== 7172 127 'K
ADD IP,3 <==== x5w KT
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Flags Register 8086-3 n°%a1n1 AR

1514 131211109 8 7 6 5 4 3 2 1 0

OF [DF | IF|TF|SF|ZF AF PF CF

awys  ©TUPBN YW ShMR 9207 .OnYw MIXCD NPy 0v0aTn npven (hnb
.07IP2 N1 MIRD

937 310 1 7w% nyymon batn ow
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p>pan? o dswmn  (AX, AH, AL, BX, BH, BL, ...) 8086-1 »7aIx nuw
,EAX 972y ,xn3375  .ab%n pvaasxa Yw b 5nin ovpbnd osonvnm

31 15 0
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