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Computer organization and machine language; Assembly language and assembler;

Addressing technique; Structure of assembler; Programming in assembly language; Macro

programming; Module programming
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https://hardwarebbg.com/msi-z270-gaming-m5-motherboard-review/2/

7/11/2021 uA.as. U3 Wouud 6



CS231: Unin

CPU sulniinfidrulsenaunanefunasiinnududanuas

7/11/2021 uA.as. U3 Wouud



CS231: Unin

AN 231 STUUABLNILADITLATAWILDALYUUE

ABINLS1LLTEULUU

_ e = un
- fudeutioy = Fudauunn

- =2 Twd

7/11/2021 uA.as. U3 Wouud



CS231: Unin

AN 231 STUUADUNILANDILAL NI LD ELINUUD

Block Diagram
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Intel 8086 Microprocessor

Execution Unit (EU} i BUS Interface Unit (BIU)
i
AX
Data BX
Register X
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Register BP S5 Segment
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Index { SI ! ES
Register DI ! g
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Internal BUS
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External BUS
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8086 Training Board

Intel 8086 Microprocessor

Simulator

&4 C:\Users\ohm)\ Desktop\sim\07TEXTIO.ASM
Fle Edit View Ecamples Help

AL 00000000 00 +000 T2 00000111 07 4007 =| A |G| B € [ Assemble | Slover | Coninue
BL 01110000 70 +112 SP 10111111 BF ~0€5 o

T 00000000 00 +000 5B 00000000 00 +ooo [ < [H1| Step | Focler | Cpufiese
DL 00000000 00 +000 1502 T 4 RIN BunF9 | STOP | Show Rag

[~ Write Run Log [ Log Assembler Activity

Somrce Code |List File| Configuration| Tokens |Ran Log|

; A program to read in a string of text and stors it in RAM.
The end of text will be labelled with ASCII code zero/null.

%

THE MAIN PROGRAM
MoV BL,70  ; [70] is the address where the text will
be stored. The procedure uses this.

A PROCEDURE TO DISPLAY TEXT ON THE SIMULATED SCREEN
ORG 40 : Code starts from address [10]
#%%% YOU MUST FILL THIS CAP #¥%
RET : At present this procedure does
nothing other than return.

00000000

CALL 10 ¢ The procedure at [10] reads in text and
: places it starting from the sddress
in BL. 1[z] 3]a
+ BL snould still contain (70] here. ABBE
. . . HEBRE
caLL 40 ; This procedure doss notning until you
; write it. It should Gisplay the bext. FlolElD
=g ; DON'T USE END HERE BY MISTAKE. INT 03 7 Fert 18
i o
; A PROCEDURE TO READ IN THE TEXT
ors 10 ; Code starts from address [10] s
o
PUSH AL ; Save AL onto the stack so
PUSH BL ; Save BL onto the stack A0
e Save the CEU flags onto the stack =
rep: =
™ oo ; Tnput from port 00 (keyboard) =
an Was key press the Enter key?
52 If yes then jump to Stop
wov Copy keypress to BAM at position [BL]
e BL points to the next location.
e Jamp back to get the next chavacter
Stop:
MOV AL,0  : This is the NULL end marker
wov Copy NULL character to this position.
eoer ; Restore flags from the stack
pop  BL © Restore BL from the stack
pop AL Bestore AL from the stack
INT 03/Port 07
rer ; Return from the procedare. INT 03/Port 07/

7/11/2021

neLAs. U3 Wouwm

11




CS231: Unin

VL)
FUaidi Yinta*
1 vt TUsunsnueseaNiuass
2 FLUUABHAUADS TNTWﬁTWiL%Z\TLGﬁﬂ%GﬁzQ@ 8086 uaz WHAELTENIANATIN 8087
3 Trassdn@aamasiarnianfauinadoys
4 FRANADTNLAY LAZNITUTZHIANAVINATHAFN AN
5 Rouly uaznisauEn
6 WIARANITITALEALATN BILTE LAZRHAYAIMNIINIYHEN
7 wondau warlisunsuges
8 NIFTAIINITNITYINTN FBHNANATY  BIOS Interrupt Service Routine
9 NOUNANAA
10 sruvlfifinnsees nns@aulusunsndmiuszuulfifinng aes
11 AEFER (8 N1T9ANTTINIEE NITLAANHE aarUN
12 masef o winioys lsunsnilesens
13 Tulasinsaiees 80386 uwaz InuAn19%1191%4 (System Management Mode)
14 Aulndiefile
15 ABLLIATLNTA

*oynenadsuudadldnuanumngauvenguiSou
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MONITOR FOR 6802 1.4 9-14-80 TSC ASSEMBLER PAGE 2

co00 ORG ROM+5$0000 BEGIN MONITOR
CO00 BE 00 70 START LDS #STACK

B L S T T T P
* FUNCTION: INITA - Initialize ACIA

* INPUT: none
* QUTPUT: none
* CALLS: none
* DESTROYS: acc A
0013 RESETA EQU 00010011
0011 CTLREG EQU %00010001
€003 86 13 INITA LDA A #RESETA RESET ACIA
C005 B7 80 04 STA A ACIA
co08 86 11 LDA A #CTLREG SET 8 BITS AND 2 STOP
COOA B7 80 04 STA A ACIA
COo0D 7E CO F1 JMP SIGNON GO TO START OF MONITCR
B R S L LT )
* FUNCTION: INCH - Input character
* INPUT: none
* QUTPUT: char in acc A
* DESTROYS: acc A
* CALLS: none
* DESCRIPTION: Gets 1 character from terminal
€010 B6 80 04 INCH LDA A ACIA GET STATUS
C013 47 ASR A SHIFT RDRF FLAG INTO CARRY
€014 24 FA BCC INCH RECIEVE NOT READY
C0l6 B6 80 05 LDA A ACIA+l GET CHAR
C019 84 7F AND A #$7F MASK PARITY
CO01B 7E CO 79 JMP OUTCH ECHO & RTS
T T e e
* FUNCTION: INHEX - INPUT HEX DIGIT
* INPUT: none
* QUTPUT: Digit in acc A
* CALLS: INCH
* DESTROYS: acc A
* Returns to monitor if not HEX input
COlE 8D FO INHEX BSR INCH GET A CHAR
c020 81 30 cME A #'0 ZERO
€022 2B 11 BMI HEXERR NOT HEX
C024 81 39 CMP A #'9 NINE
C026 2F OA BLE HEXRTS GOOD HEX
c028 81 41 CMP A #'A
c02A 2B 09 BMI HEXERR NOT HEX
co2C 81 46 CMP A #'F
CO2E 2E 05 BGT HEXERR
C030 80 07 SUB A #7 FIX A-F
c032 84 OF HEXRTS AND A #S50F CONVERT ASCII TO DIGIT
c034 39 RTS
€035 7E CO AF HEXERR JMP  CTRL RETURN TO CONTROL LOOP R A
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Central Processing Unit {or CPU)
AX [_ Arithmetic & Logical Unit
AH | AL [ w® ] (or ALU)
-L_ss | 5 7
BX n w0 e
BH | BL Cwerlow
- BP Direction
cx o ] e
cH | c - Sian Instruction Instruction
X ™ os uiliary Carry register decode
Parity ; e ]
DH | DL ES Carr\f I.n\‘l fi = WJ :

ALU Registers
registers
Carry
ALU
PC / stack

http://static.righto.com/images/8086-alu/die-labeled-alu.jpg
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Control flags Atatus flags

A L
i T T

TF |DF | IF |QF | 8F | ZF | AF | PF | CF
I—Gu.r::.r

e Parity
Aviliary Carry
Zero

Sign

Orretflow
Interrupt enable
Ditection

Trap

http://static.righto.com/images/8086-alu/die-labeled-alu.jpg
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Random Access Me mory

(or RAM) I::"i""“w:]
Central Processing Unit System
(or CPU) ﬁ Bus
Devices: g

Display, Keyboard, etc...
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execute if statements block

False

Next statement -
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Four segment registers

Physical
addess

FFFFF H

7FFFFH
o
=
3

—=70000 H

InBIU
ES 7 0 0 0
Cs 3 0 0 0
SS 5 0 0 0
DS 2 0 0 0

SFFFF H

<
3

*

Segment registers hold
the upper 16 bits of the
starting addresses of
four memory segments
that 8086 is working with
at any particular time.

»-50000 H
3FFFFH

<
3

P 30000 H
2FFFF H

<
3

20000 H

memory

Extra
Segment

Stack
Segment

Code
Segment

Data
Segment

LOTRULAL L USIATUY B

-— Highest address

~—Top of Extra Segmet

-a— Bottom of Extra Segment
-@— Top of Stack Segment

- Bottom of Satck Segment
-— Top of Code Segment

-f— Bottom Of Code Segment
-— Top of Data Segment

-«§— Bottom of Data Segment
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Random Access Memory

{or RAM)

Central Processing Unit System
(or CPU) ﬁg Bus

Devices: g
Display, Keyboard, etc...

BIOS

s ‘ ‘;l.l]u.r2
.5

mo/6az 1‘ I NEC 351087
weanc 743002 © 7§ D8253C-2

| u4s : = ~
AR E R AR R e ,:: :

Interrupt
' Controller - ]
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BRIVIAMNNIG

=
CASIO

::j fx-881EX
- E [
=

| 177 175 171]
=my ] I =] I
=i
—_—=3z
— CIRTS
| sto (ens | ( ) [sep [m+

=3 [ 7 § 8 ] o JEENERY
= (afsflefx]=]
G fe [+ 1]
(o | - [aoLans] =)
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System Memory Map

X'00000
16 TO 64KB
gg:;uSTEM 265KB R/W MEMORY
PRESENT
® system
1/0 CHANNEL MAX MEMORY
ADDED MEM
MAX 192KB s,
-] > ADDRESS
FUTURE SPACE
E
384K MEMORY XPANSION
FUTURE
EXPANSION
128KB RESERVED
128K8B
—® GRAPHIC/DISPLAY
BUFFER
EXPANSION
MEMORY
216KB 256KB ROM
{hparesiug: Worem i
SPACE
40KB
BASE SYSTEM
ROM
X'FFFFF' -

Figure 11, SYSTEM MEMORY MAP

C:N>prompt
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"% MS-DOS Prompt - DEBUG

Iﬁ M x18 =] {3

C:\»>debug
-a

107D:0100
107D:0103
107D:0106

107D:0108
107D:0109

-9

AX=0007 BX=0004 CX=0000 DXx=0000 SP=FFEE BP=0000
DS=107D ES=107D 5S5=107D (CS5=107D IP=0108 NV UP
107D:0108 CC INT 3

Application Programs/OS Shell

(command . com)

l int 10h, and others J int 21h, and others
(10.8¥S) ]
DOS Services
(msdos . sys)
BIOS
(EEPROM)

Hardware
(x86, Chipset and Peripherals)
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00009800
00009810
00009820
00009830 FfFf£fffFfFf ffFfFfFf0000FfFfFfff
00009840 B26e0020006e006F006d 00 Hf@Ra 5200
00009850 720065002000 6 0061000000720067 00
00009860 815500 6e 002000610072 00 IR8|53 00
00009870 680069007600 600 200000006300 6F00
00009880
00009890
000098a0
000098b0 Ff Ff £f £ £ Ff £f Ff £ F£0000 Ff FfFfff
000098c0 81740065007200630065 00 HfER58 72 00
0000980 5f006100720063006800000069007600 _.a.r.c.h...i.v.

PRACE. s,
EDIT.COH EDIT.HL

EMM IND.

000098e0
0000980 x. . D|
DOS filename DOS attributes
Reserved Creation date and time
Last access date Modification date and time
High bits of the first FAT32 cluster Low bits of the first FAT32 cluster
File size in bytes VFAT extended hame
Extra attributes (always 0x0f) Type (always 0x00)
Checksum of DOS name First DOS cluster (always 0x0000)
Extra space after the extended filename Sequence number for the extended filename entry
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System Management Mode (SMM)

Enfi t modul
Sl

MSRs and 1/0

I —_—
I Page tables n

System memory

File Manage:
File Disk Tree View Options  Security  Window  Help

ChasscesMap  Chat

& A

Partbush  Seund
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Hello Wworld

B URSoft W32Dasm Ver 893 Program Disassembier Debugger

Dizsembler Projet Debug Seach Goto Erecuie Ted Functors HeData Refs Help

= ™ P 5 5 o A =

Seincta il fon Disacsemely

[ ]

o CodeBromser: ZDMet Test./Clipboard_mansges.ee

Fle Edit Analysis Nawgation Search Select Tools Window Help

Hie-= FPRRED/ JIDULFRYE- A%

S uonx

7 (G Clboers_mareger o~

[B) Headers
cooe

VR ®G.LO0B$ Wi ®

B Fxl

]
3 om

X o
&, AFFsound

FSound

[omaiga

Fun_ooanis

PUSHER

1]

——
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NS IAAZWUY : §8U 60%, wauwazni1suiu 30%, N1SLU58U 10%

wnasinisUszdiuna (@unsausuldsuldmuenumngay)
80 % July SEAUATLUL A 60 — 64 % SEAUATLUL C
75-79 % JEAUALUL B+ 55-59 % JELAUAZLUY D+
70 - 74 % SEAUALLUY B 50 — 54 % SEAUALLUL D
65 - 69 % JEAUATILUN C+ #1n31 50 % JEAUATIUY F
Facebook aulnanLanans

[m] %Ki [m]
of

https://www.facebook.com/groups/524073825309689 http://www.drpaween.com
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