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Complete the below table:

1. (3pts)
Character | Hollerith Code AScii Code
(punches) in hex
H A= 2=\ Az 414
|- / 4% J=11-1 J=4Ak
3:0-a P= So\n
T 5
- 4, 7
O-> ,
6 )
b y yoh 7

For Questions 2,3,4 use the portion of the data segment given in #2

2. (6pts -each answer worth 1 pt) Given the below portion of a data segment of a program, determine the values for
the location counter and write the actual bytes in memory.

02DC sX

03E0 gy

word 13,-1

dword 2 dup(37)

OJdE{ strPr byte “CDE12”,34

O4EE /’

OD op FF FF 7

A5 00 DO 00 25 OO0 8D w0/

3. (3 pts) Assuming that the following instructions have occurred, give the value that will be in the AX register after
the instruction is executed. Assume for all questions that the given two instructions had just been executed . Be sure
to reference #2 where necessary and note the question is asking what is in AX register.

MOV EBX, offset dY

a) MOV X, [EBX]
b) MOV AX, [EBX+4]
c) MOV AX, sX[1]

o a5

/

o0 A5 (

FF oo /



4. (5 pts) Given that ints are 4 bytes, shorts are 2 bytes, write the assembly code generated by the below statements
(i.e. what does the data segment look like?)

W bge % 7

byte bV;
e

short sT; ) 5T wo/A

v ~
int iv; '|v ClonA \

=\ /

int[] i1Z = new int[4]; EZ dwerd ‘4 c‘up((} ’
short[] sval = {-1,15,-2); {Vq' wovd -|;lS{—Q

5. (1) Given the above definitions, write the code generated in assembly by the Java statement:
sT = 1V + sVal([2];

MoV IL‘OX’ )V /
mov ax, f‘/a‘ 4’/{ 4 /
cwde V
add cax, cbx

Mo/ 31| Ax

6. (4 pts) Given that the prefix indicates the type of the variable, write the code generated by each of the below
Java expressions:

a) sX += bval; ;sx=sA+blal

mov bk, 5 X s bx =5X

mov &l | bVal ACUEA

Cow y A

add  ax,bA - ; aXZ axa bx

mov 5X) AKX i 3 Xcax

b) iV = sX * bval;

Moy r!‘, b\/q' ’ wlz L,qu
cbw X = bVa)
imul  sX

| eax - Tx X ax

mod ;\ll AX I iV eax

c) sX = bVal - iNum;
mov al, bVal

cbw
cdwe
s0b eax i Nue

Moy ?x, aXx
d) iX = sX * sY;

mov ax, sX

]MJ\ SY J \
Mo ,X' ij{ -

/

Al



7. (2) What are the 32-bit index registers? es,, ¢ d [

7

8. (1 pt)What is the hexadecimal representation of each of the following binary numbers:

a) 110011110101 0111 CFST

9. (1 pt) Whatis th@it binary (2’s,complement ) representation of each of the following signed decimal integers?

Use the below assembly listing of exam1.Ist to answer the next set of questions.

c
.stack 50h
ExitProcess PROTO NEAR32 stdcall, dExitCode:DWORD
extrn ascint:near32, intasc:near3Z2
gooooo00 .data
ooooo000 42 charInput byte BT
00000001 53 74 72 69 6E stroutput byte "String to print”,0
67 20 74 6F 20
70 72 69 6E 74
: oo
00000011 OA OD OO crlf byte 10,13,0
;strInput byte 20 dup(?)
00000014 0A OD 45 6E 74 strPrompt byte 10,13, "Enter a string (then ENTER): ",0

65 72 20 61 20
73 74 72 69 6E
€67 20 28 74 68
65 6E 20 45 4E
54 45 52 29 3A

20 00
00000034 01F403BA iPosNum dword 32766954
00000036 FB7008DE iNegNum dword -76543778
0000003Cc 00000014 [ strNum word 20 dup(?)

o000

1
00000064 2D 31 32 00 strInput byte "-12",0
00000066 OA OD 4F 76 65 strOoverflow byte 10, 13, "overflow occurred"”, 0

72 66 6C 6F 77
20 6F 63 63 75
72 72 65 64 00
0000007C OA OD 49 6E 76 strInvalid byte 10,13, "Invalid numeric string"”, 0
61 6C 69 64 20
6E 75 6D 65 72
69 63 20 73 74
72 69 6E 67 00

v

00000095 FE bval byte -2
00000096 7F 61 sVal byte 127,97
00000098 FF svVal2 byte 255
gooooooo .code
gooooooo _start:

154 00000000 OF BE 05 novsx eax, bval

ormal text file 14825 chars 15588

T T e e | . H =

10. (2 pts)What is the size of the /
-/
5ok b) 11

a) stackin hex? data segment in hex?

1/



11. Given the below screenshot of windbg running against examl.exe answer the set of questions below:

5 Windbg - eemi
File Edit View Debug Window Help
S8 [idls

Rws el o« DRREDEEE E ]

o0

G Commzng

o im i
M [E] cruseizasTsUClssses\cs21603Fail201 1 Examaiasambasm T
M{ sval byte 127,97 redeo00 -
Md sval2 byte 255 00000000
M
= -code 0040104c
5| ' 00000000
movsx  eax, bVal 00000000
> ;movsx iPosNum, ax
0040104c

push word ptr iPosNum
== mov al,type strium ESP 0018ff8c

EBP  [0018££94
e mov bl,lengthof strNum , EFL 100000246

0023

A A~
Pl . B

A

£ temory(&chaioput)
0x00404000 42 53 74 72 69
0200404008 74 6f 20 70 72 69 6e 74 to print

47 Memory(@:0018f{5¢)
0x0018FF5C PO 00 00 00 00 00 00 00 .....

1 0x00404010 00 Oa 0d 00 Oa 0d 45 6e ...... En 0x0018FF64 00 00 00 00 00 00 00 00 .....
0x00404018 74 65 72 20 61 20 73 74 ter a st
A 0x0018FF6C 00 00 00 00 OO 00 00 00 .....
0x00404020 72 69 6e 67 20 28 74 68 ring (th 0%0018FF74 00 00 00 00 00 00 00 00
NeNNANANRR AE Ao 20 AE _Aa Gl AL _E2 _an FNTED ZULdoRaye LU UL Ut UL OU BUDH HY ewess

0x0018FF7C 00 00 00 00 00 00 00 00
0x0018FF84 00 00 00 00 00 00 00 00 .....
0%0040403C 00 00 00 00 00 00 00 00 0x0018FF8C 9a 33 f£9 74 00 e0 fd 7e .3.t.
0x0018FF94 d4 ff 18 00 d2 %e 05 77

0x00404044 00 00 00 00 00 00 00 00 ........
0%0040404C 00 00 00 00 00 00 00 00 0x0018FF9C 00 e0 fd 7e e0 44 92 1b ...~.
"""" 0x0018FFA4 00 00 00 00 OO 00 00 00 .....
0x0018FFAC 00 e0 fd 7e 00 00 00 00 ...~.

P tiemory(RiPosiium)

0x00404034 ba 03 f4 01 de

& YaemoryiZin¥el) (e R
0x00404095 fe 7f 61 ff 00 00 00 00 ..a..... oot
0x0040409D 00 00 00 00 00 00 00 00 +.evuuwwus .
0x004040A5 00 00 00 00 OO0 0O 00 00
0x004040AD 00 00 00 00 QO 00 00 0O
0x004040B5 00 00 00 00 00O 00 0O 0O
0x004040BD 00 00 00 00 00 00 00 00
0x004040C5 00 00 00 00 00 42 53 74

NezNNANANAT 7D E0 EA &7 2N T4 AF D20 vain~ +4 - i i /

a) (1 pt) What is the starting address of the code segment? 0040104 C

b) (1 pt) What is the address of the first byte beyond the TOP of the stack? OOI1% FF§(

c) (1 pt) What is the address of the very FIRST byte at the BOTTOM of the stack? 0ol FESC /

(JL\""\ /
d) (1 pt) What is the address of the beginning of the code segment? 00404000

e) (1 pt) Given the state of the registers above, Show memory look like after the below instruction is executed:
push ebx (I took the liberty of “drawing” the individual bytes of memory. You need to label the first byte o(\
memory that is affected by the instruction, and what the contents of the following bytes would be. (!

v | =

address of the low-order byte: 0017 FF %7 3 ©OO[ €0 [Fo [ e [ 94 ] 5] Fq | /

f) (3 pts) What would the contents of the receiving operand in each of the following. You may assume that before
each instruction below that the below assembly instruction was executed.
mov ebx, offset iPosNum

mov ax, [ebx] ax: 0% \«\-/




mov  eax, [ebx]

eax: Ol 4 0% LDD\

mov ea ptr [ebX + eax:

12.(2) Given the below portion of a code segment, what is the size of

O £7SL 15t - Notepzces
Ble fdt Sawch Yien Encoding Lsnguige S Msae Run Tedfd Flugins Windew 1
Lég By 3 ig s s i G31 T 3 i & aw 8 Y
iRt e s < e lat |

00000169 BE FFFFFEFF nov eax, -1 -
D00D016E B8 0000000A nov eax, 10
00000173 68 00000014 R push offset strPrompt
00000178 EE 00000000 E call PutString
00000170 83 C4 08 add esp, 8
00000160 50 push eax jget a string of max 10 characters
000001681 68 00000064 R push offset strinput ;address of string te insert characters into
00000166 EB 00000000 E R call Getstring ;get the string
00000168 63 C4 08 add esp, 8 ;restore the stack pointer
000001BE 668 00000011 R o push offset crlf 7go to the beginning of a newline
00000193 EB 00000000 E _call Putstring
00000198 B3 C4 04 add esp, 4 srestore the stack pointer
00000198 68 00000064 R push offset strInput ;display the string back
000001A0 ES 00000000 E call PutString
000001AS 83 C4 04 add esp, 4
000001A8 EB 32 imp done
000001AA EB 00000000 E call GetCharecho
00D001AF A2 00000000 R nov charlInput,al
000001B4 A0 00000000 R nov &l, charInput
000001B? 50 push eax
000001BA E8 00000000 E call PutChar
000001BF 83 C4 04 add esp, 4
000001C2 68 00000011 R push offset crlf
000001C7 EB 00000000 E call PutString
000001CC B3 C4 04 add esp, 4
000001CF 68 00000001 R push offset stroutput -
000001D4 EB 00000000 E call PutsString
000001D9 83 C4 04 add esp, 4
000001DC done:

INVOKE ExitProcess,0
000001E3 PUBLIC _start

end
BERdicrosoft (R) Macro Assembler Version 6.11 10/05/11 17:40:26
exanl.asm Symbols 2 - 1 %

Marmattedt file

1412 chars 1530 btes 375 hnsz

In:l Colil Sebi0byter)inGrange: Desiifindons

13. (2 pts) What is the decimal representation of each of the following unsigned binary integers?

a) 11111000 /S

249 >

b) 11110000 /4
240

14. (2 pts) What is the decimal representation of each of the following signed binary integers?

a) 11111000 = 73

-1 v

b) 11110000 - F©O

Lk



15. (5 pts) Assume that al and bl contain each of the binary values below. Determine what is in the destination
register after the assembly instruction has been executed: Determine, too, what the flag settings are.

al: 11010101 bl: 01101011 add al, bl al: 40 4/ ov
oD S b B
. e | s 0 o A %0
D _ :
) us " 0 g /
14 0
Each of the following 17-28 is worth 1 point - ( >
16. What are the valid suffix characters used in integer constants? d/ ‘9) L! l" ) /(Z’: 7

18. The multiplication operator (*) has a higher precedence than the division operator (/) in

integer expressions.

17. (9 @ A5h is a valid hexadecimal constant.
T ®

19. T ﬁ String constants must be enclosed in double quotes.

20. @ F An identifier cannot begin with a numeric digit.

21. CI' F Assembly language identifiers are by default case insensitive.

22. @ / Assembler directives execute at runtime.

23. @ F Assembler directives can be written in any combination of uppercase and lowercase letters.

24, @ (FW A code label is followed by a colon ; but a data label does not have a colon.

25. Write a constant expression that divides 10 by 3 and returns the integer remainder.

Y - ,O ‘70 »-n} \/

e

26. Why would it NOT be a good idea to use numeric addresses when writing instructions that access variables?

\ /1 7 . L ¢ 1 4
‘.\,/”\‘ 1 18 f‘,lr-,:l_,'nK ' 4 {Dadeca | Dl‘r()(/"i S ave o ke xg(f‘, . US;l:eJ

A Nvmeric  qdd« 55 Mny M ean g d he o yvan ‘5 ,';; - /

at o d:{L4e. i . }

€v) 4 . 0o By moae o ! ¢ o b O

27. What is the purpose of the END directive? m @

To declae Y ead of @ {oc edure « /

e



28. (2pts) If the source code is successfully assembled, the assembler produces two files: one automatically and one

optionally? Give a brief description of each. /

»\‘\ 0\_,)')”Jr f;(c condanin g Mo c-ﬂr‘-,‘},-v', Progrom  iq machine code  d 5 a ocaadic,

ﬂ\( l} 54 ’(/ lc Londans Cl'lj‘\ oA l (‘f‘rl«? ';:‘f/mf‘.ﬂ o /f g Jv,'n,x. ~n d s Op"‘yﬁ,.

29.(1 pt)Which operating system com onent reads and executes programs?
/\41 (DC\ 4 ev \/

30. (2 pts) Which operating system component is the second in the cycle (if assembling is

first)? l"“ ker What file does it produce? P evecibebls Prog dum

™ o
: e H
M(}MWMW/%%M

pauedr®

31.(4 pts) Create an uninitialized data

-
an 8-bit integer bA vl M
!

a 16-bit integer w word ? — /(: '

/e /
a 32-bit integer X deod ©

1
a 64-bit integer '1)( qm,cl -

32. (1 pt) Declare a 16-bit integer variable named sArray that references the array 20,20,42,46

‘§//‘/rfln~( word 20, :H‘! 43 , 46 /

33. (1 pt) Declare a string variable containing the name of your favorite color. Initialize it as a null-terminated string

It j ft ‘
34( (ol \m{k’ e name of VoY '(mmr'r‘!f’ eolor | O / /Qog

34. (1 pt) Declare an uninitialized array of 50 doublewords named dArray

Cl/j\/n{“\/ C(\A/O/"“ lw)(‘) (J(_vl',x ( -\ } /
| O ?



35. (1 pt) Declare a string variable containing the word TEST repeated 500 times

sk Test byle 500 dup("TEST") e

36. (1 pt) Show what the individual bytes in memory (lowest to highest) for the following doubleword variable

dvall DWORD 87654321h 20 4% 65 F]

37. (1 pt) Declare a symbolic constant using the equal-sign directive that contains the ASCII code (08h) for the
Backspace key.

(b,«‘\( KSPACE - D%, /

38. (1 pt) Declare a symbolic constant named secondsinDay using the equal-sign directive and assign it to an
arithmetic expression that calculates the number of seconds in a 24-hour|day

50 cond? LDy = 60 » €0 « T‘[{/

39. (1 pt) Write a statement that causes the assembler to calculate the number of bytes ’% the following array, and

assign the value to a symbolic constant named ArraySize.
myArray word 20 dup(?)

5iz2e O‘F "‘\‘(A’VO\‘ \./

~

<
A(rmf )Z¢

40. (1 pt) Write the assembly instruction which would set eax to the number of elements in myArray ( You may NOT write

mov eax, 40)
Mov eax, ie;,(jimmf g Pevasg /

41. (2 pts) Assuming that a 32-bit register is numbered from left-to-right as 0, 1,2, 3, ...,.31 Give the positions
within the EFLAGS register for each of the below flags:

ce: O si: [ ZF: b or: || W

¥ . A 7 € /Q
g ’
V i } v §



42 (4 pts). Assume that the registers and variables below contain the given values.

ival dword 17,22,45
sNum word -1,4,-5
bVal byte 23,37,9

EAX: 1234C6E8h EDX: F2C564A7h

« — — T .-/
movsx  eax, SNum eax: tE FF FF +t
movzx eax,sNum eax: 00 00 FF FF -
mov  eax, iVal +2 eax: ___ 2D 00 O 0.9/
mov  al, bVval+2 ax: q 09 '/

43. (9 pts) Use the following variable definitions for the questions below:

.data
bvarl byte -4,-2,3,1

svVar2 word 1000h, 2000h, 3000h, 4000h

sVar3 word -16,-42
dvar4d dword 1,2,3,4,5

For each of the following statements, state valid if the instruction is valid, and invalid. If the response is INVALID,

give the reason why.

a) mov  ax, bVarl

b) mov  ax, sVar2

c) mov  eax, sVar3

d) mov  sVar2, sVar3

e) mov  eax, dVard

f) mov  word ptr eax, sVar2
g) movzx eax, bVarl

h) movsx dVar4, ax

i) mov  eax, dword ptr bVarl

1'1V({[;A T AX ) A I/Jn,'kf, io\u/a/l 5 (/ﬁl(‘

-~
VC(‘IA

. a4 1 | A ! - I .
Mxm(;c( - eax .5 9 byles, y/m/ 19 & \,;,.ji,f,

7

.'\V( l.¢( . {/’,.1,\‘\"[ 1/2”\ Mew1ovy b, Mewmary opevadtio
"y / Y ¢

A

Vﬁ('lt( -

S

'.vwc\‘(i - C(L,)MJ' v’e V)-\-r [ l:‘:),j,;r/fl
’ v

valid

yalid /\

\/0\(;((,

11



44, (3 pts) Assume that you have the message strMsg that you want displayed 100 times. You can use the macro

puts msg that will display the string msg on the screen. Write the code that would do this. (You may assume, as
well, that CRLF is a null-terminated characters string for advancing to a newline)

mov € )’. /()0

45. (5)Suppose that you have the function whose UML description is below:

funct (int iX, short sY, byte bZ):short

Assume that the prefix indicates the type of variableWﬁyhg”‘to*pasﬂe—fh od (I
deliberately did not put any casting information).

ite the assembly code call sequence which could be
generated by the compiler to accomplish the following java state

Draw a picture of the stack and show what the stack would look like AFTER executing the first 2 instructions in

the method: Ceta
push ebp Cebprd)
mov ebp,esp 1>7:
| 7 ) [ e TRl

Draw the stack and label both the changes in the stack pointer (on the le

ft of the stack) and label how the
procedure “sees” the stack (on the right with reference to EBP).

dval = funct(sA,bB,sC); j A5 Uming Mo shek 5 (004 bLyfes

r/~—-wm#" 7?

/- Fs | Bop | et

F M B HE,IVJ [eby+ 417

Fibs "A—-—Ar»zﬁ, [etaes b1

‘:D ko(b 7 E!’ L, P+ 735
A -

FE ;,5Q “ [ e by + 4
l 6O - e

3 .



