PHY353/553 FINAL EXAMINATION DEC5, 2005 4:15 – 6:15

Professor: M. S. Alam    TA: Samya Zain

( No lecture notes or books allowed, you may use a calculator).

Question #1 (20 points)

Construct a microcomputer with 8-bit registers and 16-bit address bus.  Consider four general purpose registers.  Consider three 8-bit segment registers.  Draw a software diagram of the CPU and memory.  Include other absolutely necessary registers to form a functional microcomputer.   Show the size of the memory and how you would segment the memory.    What kind of an address decoder would you need?

Question #2 (10 points)

Are any of the following MOV statements illegal?

(a) ADD AX, BX

(b) ADD DATA3, AL
(d) ADD AX, BL


(e) ADD BH, 4A6Fh

(f) ADD DX, 3

(g) ADD DATA1, BX

(h) ADD DATA2, DATA1
(i) ADD IP, AX

(j) ADD AL, DATA3

where the data variables are defined in the data segment as shown below:

DATA1 
DW
233

DATA2
DW     0FF23h

DATA3
DB       ‘PHY454’,’$’

Question #3 (10 points)
    SHL AX, nbits (shift left instruction) shifts the contents of register AX to the left by nbits.  The highest bit gets moved into the CF bit while a 0 gets inserted into the lowest bit.  Use this instruction to write a program to multiply any number in register in AX by

24. Hint: 24 =16+8.  Show only the actual code achieved by SHL AX, 2, etc..   Assume the input data is at DATAIN and the product is stored at PROD24. Explain the algorithm used.

Question #4 (10 points)

Consider the penta-decimal number system ( i.e. a base of 15 instead of 16).   Use letters beyond for number beyond 9.  (a) Write the first twenty numbers of the system in the appropriate format.   (b) Write the number 1011011101 in the new penta-decimal system i.e. as (…….)p and show the two number are really equal by converting both of them to decimal.

Question #5 (20 points)   

a) Consider a 16 bit hexadecimal stored at DATA in the data segment.  Now write a code to multiply this number by 7.  Use RCL, PUSH and POP instructions besides other need to show the complete code for this part only.  Assume the other program structure is in place ( don’t forget to initialize the CF).  

b) Write a program to find the sum of a series 1+2+3+……+N.  Let N be stored as the input at DATA.  Store the answer at OUT.  Write only the necessary lines of codes, assume the program template is in place.  Use instructions JMP, JCXZ, INC besides other necessary ones.        

Question #6 (30)

Consider you have the following programs in your directory \phy353:

MUL16_M.ASM.

Show all the steps you will go through before you are ready to run the program  MUL16_M.EXE using DEBUG.  Show what files are present with a DIR statement after each step.   Assume the two 16-bit numbers to be multiplied are stored at DATA1 and DATA2  in the data segement.  

Question #7 (30 points)

C:\PHY353\MUL16>debug mul16_m.exe                                               

-u                                                                              

1B5E:0000 1E           
 
PUSH    DS                                              

1B5E:0001 2BC0          
SUB     AX,AX                                           

1B5E:0003 50            

PUSH    AX                                              

1B5E:0004 B85D1B        
MOV     AX,1B5D                                         

1B5E:0007 8ED8          
MOV     DS,AX                                           

1B5E:0009 2BC0          
SUB     AX,AX                                           

1B5E:000B 8B1E0000      
MOV     BX,[0000]                                       

1B5E:000F 8B160200      
MOV     DX,[0002]                                       

1B5E:0013 B91000        
MOV     CX,0010                                         

1B5E:0016 D1DB          
RCR     BX,1                                            

1B5E:0018 7302          
JNB     001C                                            

1B5E:001A 03C2          
ADD     AX,DX                                           

1B5E:001C D1D8          
RCR     AX,1                                            

1B5E:001E D1DB          
RCR     BX,1                                            

1B5E:0020 49            

DEC     CX                                              

1B5E:0021 E302          
JCXZ    0025                                            

1B5E:0023 EBF3          
JMP     0018                                            

1B5E:0025 891E0400      
MOV     [0004],BX                                       

1B5E:0029 A30600        
MOV     [0006],AX                                       

1B5E:002C CB            
RETF                                                    

Answer the following questions relative to the unassembled code above:

i ) 
What address has the assembler assigned to DS?

ii) 
Give the code offset address at which point the data segment gets defined.

iii)
Give the actual physical address of the two data words to be loaded.

iv)
What is the decimal number being loaded into register CX and what is its purpose?

v)
What does the code JCXZ 0025 mean?

vi)
The multiplication algorithm used here consists of  shifting registers AXBX right.  
Show that the order of executing  RCR AX,1 and RCR BX,1 does matter.?

vii)
We can go to different parts of the program by executing  g(address) at the debug 
prompt.  What should be the debug prompt for achieving the following goals


(a) Have the data seg. defined.      (b) Have data words loaded into the registers.

            (b) When register CX is zero.       (d)  Before you are ready to load the products

viii)      Give the actual machine (binary) code for the following instructions. Remember 
the ordering of the bytes in the memory.  

(i) MOV BX
(ii) RETF    (iii)  MOV [DATA1],BX
   (iv) ADD AX,DX
(v) JMP  
