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In  this lab we will be use some commands in order to be familiarized with DOS DEGUG program.

At first we will open the  DOS DEGUG program from start  run --type “cmd”Enter.
And then we will activate the DEBUG program by typing DEBUG at the DOS prompt.
 
After that we will make some activites :

PART I : Immediate Operands

 Activity 1.1: 
we will use the command A 100 at the DEBUG program to 
enter the following program instructions in assembly code at the offset memory location 100h .

MOV AX, 2864
ADD AX, 3749
MOV BX, AX
SUB BX, 2805
NOP

When we entered them we get :
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Activity 1.2: 
We will use DEBUG command U to unassembled the instructions(get the machine code of the instructions) in activity 1.1.
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We get the following code after using command u :

	Assembly code
	Machine code

	MOV AX, 2864
	B86428

	ADD AX, 3749
	054937

	MOV BX, AX
	89C3

	SUB BX, 2805
	81EB0528

	NOP
	90



Activity 1.3:
We want to know how many bytes does it need to represent each instruction in binary .

	Assembly code
	Machine code

	MOV AX, 2864
	3

	ADD AX, 3749
	3

	MOV BX, AX
	2

	SUB BX, 2805
	4

	NOP
	1



We know the previous information from the address of each instruction
MOV AX, 2864 stored in 178E:100 , and the next stored in 178E:103 , so the first one needed 3 bytes ,, and so on ,, as the following :
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Activity 1.4:
 We can store the (immediate) data 2864 at memory offset 101h using little Indian , so :

64 is stored at memory location 101h 
28 is stored at memory location 102h
Activity 1.5:
We can use DEBUG command R to display the contents of CS, IP, AX, and BX.
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	Register
	Content

	CS
	178E

	IP
	0100

	AX
	0000

	BX
	0000



Activity 1.6:
 The contents of  CS, IP, AX, and BX  after execution of each instruction:

	Register
	MOV AX, 2864
	ADD AX, 3749
	MOV BX, AX
	SUB BX, 2805

	CS
	178E
	178E
	178E
	178E

	IP
	0103
	0106
	0108
	010C

	AX
	2864
	5FAD
	5FAD
	5FAD

	BX
	0000
	0000
	5FAD
	37A8




Activity 1.7:
We will use the T command to execute the program. Then we will determine the content of  the above registers after executing each instruction. 
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We can summarize the previous in the following table :

	Register
	MOV AX, 2864
	ADD AX, 3749
	MOV BX, AX
	SUB BX, 2805

	CS
	178E
	178E
	178E
	178E

	IP
	0103
	0106
	0108
	010C

	AX
	2864
	5FAD
	5FAD
	5FAD

	BX
	0000
	0000
	5FAD
	37A8



Activity 1.8: 
The content of  IP changes after each instruction is executed because IP holds the address of the next instruction ,, and it is changes according to the size of the instruction in bytes , words ,, etc ,,,,,

Activity 1.9: 
The offset address of the second MOV instruction  is  0106h.
It’s physical address can be obtained by multiplying the DS with 10h and    then add the IP to it  ,, so :
physical address = DS*10h + IP
                            = 178E *10h + 0106
                            = 179E6



PART II : Memory Addressing

Activity 2.1: 
We use  DEBUG command E to  enter the following data at the offset memory location 200h.
E DS: 200 1B 9F
E DS: 202 36 4A 00 00
E DS: 206 2A 2A 2A

[image: ]

Activity 2.2:
 We will use DEBUG command E to enter the following program instructions in machine code at the offset memory location 100h.
E CS: 100 A1 00 02
E CS: 103 8B 1E 02 02
E CS: 107 01 C3
E CS: 109 89 1E 04 02
E CS: 10D 90
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Activity 2.3: 
The assembly code corresponding to each machine code Instructions is :
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We can summarize that in the following table :


	Assembly code
	Machine code

	MOV AX, [0200]
	A10002

	MOV BX, [0202]
	8B1E0202

	ADD BX, AX
	01C3

	MOV [0204], BX
	891E0402

	NOP
	90



Activity 2.4:
 The 8-bit data value stored at DS: 0200 after the data in Activity 2.1has been entered is : 1B (1 byte).
Activity 2.5: 
The 16-bit data value stored at DS: 0200 after the data in Activity 2.1 has been entered is : 9F 1B ( stored in reverse order “ little Indian” ).
Activity 2.6: 
The data value stored at DS: 0204 AFTER the code in Activity 2.2 is executed is : 1E (1 byte).

Activity 2.7: 
Execute the program, and then determine the content of AX after the instruction A10002 is executed is 9F 1B (little Indian).

Activity 2.8:
 The content (data value) of memory at offset address 0204 after each instruction is : 

	
	A10002
	8B1E0202
	01C3
	891E0402

	DS:204
	0000
	0000
	0000
	51E9




PART II : Entering assembly code in DEBUG

Activity 3.1:
We will use the DEBUG command A to enter the following assembly code at CS offset address 100h:
MOV CL, 42
MOV DL, 2A
ADD CL, DL
NOP
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Activity 3.2:
We will execute the program using the T command. and then we will determine the content of CL, DL, and IP after execution of each instruction 

	
	MOV CL, 42
	MOV DL, 2A
	ADD CL, DL

	CL
	42
	42
	6C

	DL
	00
	2A
	2A

	IP
	0102
	0104
	0106
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Conclusion :

In this experiment we learned :

1.  how to use the debug program , also we learned the job of some commands in it ,, such that :
A : to enter some assembly instructions in a specific offset  in the memory. 
R : to view the content of the registers after execution of  a program.
T : to execute some instructions and then view the content of registers after it.
U : to get the machine code of an assembly instruction.
E : to enter  the  data  at the offset memory location .

2. the difference between the assembly code and the machine code :
  The machine code is the lowest-level representation of a compiled and/or assembled computer program. And it is understood by the human ,, but the assembly code can be understood by the human.
Also A machine code instruction set may have all instructions of the same length, or it may have variable-length instructions. Most instructions have one or more opcode fields which specifies the basic instruction type (such as arithmetic, logical, jump, etc) and the actual operation (such as add or compare).
A utility program called an assembler is used to translate assembly language statements into the target computer's machine code.

Attached a machine code list in a picture :
[image: C:\Users\Toshiba\Desktop\spspz81c.gif]
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AWindows\system32\cmd.exe - debug

Microsoft Yindows [Version 6.0.68011
(Copyright (c> 2086 Microsoft Corporation.

\Users\Toshiba>debug

a 108

[178E:0100 nov ax.2864
add ax,3749

moy b ax

sub bx 2805

nop

A1l rights reserved.
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C\Windows\system32\cmd.exe - debug

\Users\Toshiba>debug

a 100
0100 nou ax,2864
0183 add ax,3749
0106 nov bx.ax
0188 sub hx,2805
016C nop
010D
0100 BS6428 Moy A%.2864
0183 054937 ADD AX3749
0106 89C3 Moy BX.AX
0108 81EBES28 SUB BX.2805
010C 98 NOP
010D 0808 ADD [BR+SI1.AL
010F 0808 ADD [BR+SI1 AL
0111 0808 ADD [BR+SI1 AL
0113 0808 ADD [BR+SI1 AL
0115 0808 ADD [BR+SI1 AL
0117 0808 ADD [BR+SI1 AL
0119 0808 ADD [BR+S11 AL
0118 0834 ADD [SI1,DH
011D 087017 ADD [D1+71, B0
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TABLE Il—MACHINE CODE LIST

Address  Label  Mnemonic  Code Decimal CK Sum Comment
16514 f0 LD AZ07 02207 e Modo corirolword (Mode 3)
16516 ouT(@A a0 Mo corirot ward o PORT & contro register
16518 LDA 92 sis Dala drocion words 05.-out687 - in
16520 OUT @A 48 Data dvsction word 10 PORT A control agister
19522 D AZ07 1013 Mode cortrot word (Mode 3)
18524 ourmA 1431 Moda contrl word 10 PORT B control ragister
16826 LD AZS5 1500 ‘Data droction wordtall s nput
= ourmA 1968 Data diciion word 1o PORT 8 conirol egistor
16530 DAT 2035 Interruptconirol word: disable intrupts
18532 ourmA 2053 Intorrupt control word to PORT A contro reg
16534 ouUT (71 2087 Iterrupt control word to PORT 8 control 4.
18536 RET 2675 Roturn
16537 NP 2675 NoGporation
16541 SPEAC  LDHLO104 2708 et NYBL pointer o RAMTOP
16544 Ana Lo8Cos 213 Set NYBL counter ~ 5
18547 INAPORTS 3097 Got cument siato of synhesizer bus
16549 ADGAD 3240 Sot 2610 flag it ho e présont
et B2 3280 Waituntdata prosent
16559 888 INAPORTS aras Gol curent staloof ynthosizer bus
16585 ADDA—8 3052 Wit unti bus cloar (CNTL81)
16557 R 2858 240 Loop unti bus loar
18550 LDACS ass2 Gt Chip Select/reset word
16561 GaLLpDG iy Clockn raset
1864 ADD A2 207 2= “i0ud apomess:
16568 CALLFDC Segs ook n‘oapaooess- command
16569 SuB2 o008 Removs command
18571 coc 40D AHL) sida GatNvBL
18572 CALLPBC 6349 Giock n NYBL
18575 SUB,{H0) 6790 Fomove NYBL
16578 INGHL fen Incroment NYBL pointer
16577 DNZCOC 8850 Loop i loss han 5 NYBLs
16570 ADDAS 7289 8- mesprou-
16581 CALLFDG 7502 Glack n 7EAD 0w command
16584 ADD A2 8000 10="spew
16586 CALLFDC 8207 Giock i ‘secax: command
18589 ADD AL 8705 T4 s
16591 CALLFDG Boia Glook n sy command
1654 LDACS 9278 0 “Reser- command
18506 CALL, PG o513 Glock n “meser command + G
18500 ooo INAPORTS 10032 Gat syntnasizorbus statis
16601 BrTOA 10240 Chock bi
16603 JANZDDD 10343 1150 = 0 thon il spaaking, 50 oop
16605 LDACS 10855 0= iser
16607 GALLPDC 10802 Clockin meser + chip select
16610 oFF DA 11256 o=off
16812 OUTPORTAA 11485 Tum off PORT A
16614 RET 11687 Rowm
16618 nop 11687 Nocperaion
16620 =3 OUTPORTAA 11878 ‘Sond dal to synihesizer
16622 GALL DELAY 12084 Setupime
16625 ADD APOC 12382 16 Processor Data Clock
18627 OUTPORTAA 12670 et clook mgn
16620 CALLDELAY 12785 Clock puse Wit
16632 susig 1089 Flomovo Procossor Data Clock
16634 OUTPORT AR 15206
16636 GALLDELAY 13502
16639 RET 18773
16640 noP 15773 Nooperaton
16645 DELAY  PUSHEG 13970 Save NYBL counter
16646 mee 13084 Iniialzs dsiay.oop counter
16648 eee DECC 14018 Reduce delay-loop counter by 1
e JANZEEE 14050 Loop unti time-out
16681 PorEC 14496 Fotiove NYBL counter
1685 RET 14697 Return
16688 nop 1a697 Nooperation
16658 STODATA LD, HL.108 14730 Sotcata pointer o storage acress
16661 ocs 14882 PORT B data rgistor adross
16683 3 INAPORT 8 15076 ot curent stat of syntnesizer bus
16685 cpso 15335 50= CS - POC — “ioupaoontss: command
16687 JANZFFF 18417 Loop unti 50prasent
16669 cee N 15904 Sand bus daia {0 storage & increment pointer
16671 LD A28 16128 129= 2 complement o 52512
16673 ADOAN 1638 TastifH byte = 32512
16674 JANZ GGG 18421 Loop untiH byts = 32512
16876 RET 1esa7 Ao
18677 NoP. 1687 Nooperation
16090 4 End of REM statoment
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