EXPERIMENT No.1

Introduction to Assembly Language Programming By Using DEBUG Utility
Objective:

To get familiar with assembly language using built-in MS-DOS debugger.
 Equipment:

PC having Intel microprocessor
Introduction:
DEBUG program is part of PC’s disk operating system (DOS).Some of the functions that a debugger can perform are the followings.

· Assemble short programs

· View a program’s source code, along with its machine code

· View CPU registers and flags

· Trace or execute a program ,watching variables for changes

· Enter New value into memory 

· Search for binary or ASCII values in memory

· Move a block of memory from one location to another 

· Fill a block of memory

The 8086 Register:
Registers are special  work areas inside the microprocessor designed to be accessed at high speeds.the register are 16 bit long but there is option of accessing the upper or lower halves of the four data registers.
Data Registers:
16-bit AX(accumulator),BX(Base register),CX(Counter),DX(Data)

8-bit AH,AL,BH,BL,CH,CL,DH,DL
Segment Register:
CS(Code Segment),DS(Data Segment),ES(Extra  Segment),SS(Stack Segment)
Index Register:
      SI(source Index),DI(Destination Index),BP(Base Pointer)

Special Register :

IP (Instruction Pointer),SP(Stack Pointer)
Flag Register:
Overflow ,direction,interrupt,trap,sign,zero,auxiliarycarry,parity,carry
Procedure:

Turn on the computer and open command prompt.

Type “debug” at DOS prompt(C:\>).the debug program will be loaded and the promot will change to hyphen (-).Now commands of DEBUG utility can be typed in either upper case or lower case.

Enter a ?  question mark at the debug prompt to see whole list of commands with their formats.

Enter different DEBUG commands and analyze their behavior.

DEBUG COMMANDS:

There are number of commands that are used in DEBUG utility.These commands are displayed in “DEBUG help”.

dump         D [range]

enter        E address [list]

fill         F range list

go           G [=address] [addresses]

hex          H value1 value2

input        I port

load         L [address] [drive] [firstsector] [number]

move         M range address

name         N [pathname] [arglist]

output       O port byte

proceed      P [=address] [number]

quit         Q

register     R [register]

search       S range list

trace        T [=address] [value]

unassemble   U [range]

write        W [address] [drive] [firstsector] [number]

allocate expanded memory        XA [#pages]

deallocate expanded memory      XD [handle]

map expanded memory pages       XM [Lpage] [Ppage] [handle]

display expanded memory status  XS

Register Command:
Register command is used to display contents of microprocessor registers and change their contents. Contents of flags register are displayed while using register command.
-r [register]
Flag Register:

Flag name 



set 

clear

Overflow 



OV

NV

Direction



DN

UP

Interrupt



EI

DI

Sign




NG

PL


Zero




ZR

NZ



Auxiliary carry


AC

NA

Parity




PE

PO

Carry 




CY

NC
Memory Dump Command:
Dump command is used to display memory on screen as single bytes in both hexadecimal

And ASCII.The number in left column will bese gment:offset.The number in second column will be contents of memory at the offset 0100H,the number in third column will be offset at 0101H and so on.The number in last column display the contents of memory at the offset address 010fH.The character to the right are ASCII representation of each byte.
-d[rang]

 Memory Enter Command:

Enter command is to enter values in memory

-e[address][list]

Enter command can be used to enter ASCII data e.g

-e Ds:200 “ASCII”

This command causes the ASCII data for letter A,S,C,I and I to be stored in memory at address DS:200, DS:201, DS:202, DS:203, DS:204 respectively.
Fill Command:

 Used to fill a block of concestive memory locations all with same data

-f[starting addresss][ending address][list]

-f 100 11f 22

This command causes 32 byte locations in range DS:100 through DS:11f to be loaded with 22h.

Lab Tasks

Lab Task No:1:- Examining  and modifying the contents of registers.
Use the register command ‘r’ at the debug prompt .Note down all the register with their contents .change the contents of following registers with values shown below:

-r

AX=0000  BX=0000  CX=0000  DX=0000  SP=FFEE  BP=0000  SI=0000  DI=0000

DS=0B20  ES=0B20  SS=0B20  CS=0B20  IP=0100   NV UP EI PL NZ NA PO NC

0B20:0100 7438          JZ      013A -r

AX=0000  BX=0000  CX=3333  DX=0000  SP=FFEE  BP=8900  SI=0000  DI=ac34
DS=0B20  ES=0B20  SS=0B20  CS=0B20  IP=0100   NV UP EI PL NZ NA PO NC

0B20:0100 7438          JZ      013A

b)Examine the contents of flag register using register command,set parity flag to even parity .Verify that flag has been changed.

Lab Task 2:Eamining and modifying the contents of memory

a)try following commands

D 100 120

D 120 140

b)Display memory contents within range of offset address 140h and 148h

c)Enter 44h into location 100h to 10fh and verify that contents are changed.

d)Enter data “My name is …… I am students of UET Taxila “at location DS:100  and verify that contents are changed.

e)Use fill command to enter data ff hint location 100 to 12f .verify result.

f)use fill command to fill zeros into location 100 to 13f.verify result.
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