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01. \What conbinati onal conponent does the following truth table represent?

>
w

PRPOORFRRFLOO

C| DEFG
P,
0] 000O
1] 0000
0] 000O
11 0000
0] 1000
11 0100
0] 0010
1] 0001
A decoder, where signals A and B are the control signals
An encoder, where signals A and B are the control signals

A nul tiplexer, where signal Ais the data signha
A demul tipl exer, where signal Ais the data signha
None of the above.

02. \What conbinati onal conponent does the following truth table represent?

>
w

PRPRFRPFRPOOOO
PRPOORFRRFLOO

C| DE

decoder, where signal Ais the enable signa

An encoder, where signal A is the enable signa

A nul tiplexer, where signal Ais the control signa
A demul tiplexer, where signal Ais the control signa
None of the above.

03. \What conbinational conponent does the followi ng characteristic table

represen

t?

w
@)
O
m
M
®

______ .
000] XXO

001] 001

01 X] 011

1 XX] 101

XXX] 111

A priority encoder, where signal A has priority

A multiplexer, where signal Ais the control signa

A demul tipl exer, where signal Ais the control signa
A decoder, where signal Ais the enable signa

None of the above.



04. Consider the followng timng diagramfor a particular circuit. Assune
that "CLOCK" and "DATA" represent the only two inputs to the circuit, and that
"QUT" represents the only output signal.

11111111 11111111 11111111 11111111
CLOCK I | I | I | I
0000 00000000 00000000 00000000 0000
1111111111111 1111111111111 111111111111111
DATA | | | |
0000 000000000 0000000
11111111111111111111111111111 11111111111
QuT | | |
0000 000000000000000

VWhat is the best characterization of this circuit?

A) Conbinational circuit

B) Level-triggered sequential circuit

C) Positive edge-triggered sequential circuit
D) Negative edge-triggered sequential circuit
E) None of the above.

05. What is the optimal expression for the follow ng Bool ean function (given
as a mntermlist)?

f(wx,y,z) =nm +mt + nb + md + nml2 + m3 + ni4

A Xxy'z +y z + wyz

B) xy' +y 2z + w2z

O xy'z' + Xy z + wz

D xy" +wx'yz+wy z+ wyz
E) None of the above



HEHAHHAH R TR
# Figure 1 #
HEHAHHAH AR

A circuit functions as a specialized three-bit counter, where the sequence
of outputs fromthe circuit are: 000, 011, 110, 000, 011, 110, and so on.

The mapping of the current state to the next state uses the notation ABC,
where A represents the nost significant bit of the counter and C represents
the least significant bit of the counter.

06. Consider the circuit described in Figure 1. \Wich of the following is
the opti mal expression for A?

A A=C

B A=AB

0 A= ABC

DD A=C+ AB + AB

E) None of the above.

07. Consider the circuit described in Figure 1. \Which of the following is
the opti mal expression for B?

Al B=A +B +C
Bl B=ABC + ABC
0 B=BC +BC

DD B=B +C

E) None of the above.

08. Consider the circuit described in Figure 1. \Which of the following is
the opti mal expression for C?

A C=07H

B C=AP

O C=ABC

DD C=B +AC+ AC
E) None of the above.



09. Consider a microprocessor which uses twelve-bit registers to hold signed
i ntegers and uses twos conplenment arithnmetic. Wiat are the | argest and
smal | est signed integers which can be represented in a single register?

A) +1023 (base 10) and -1024 (base 10)
B) +1023 (base 10) and -1023 (base 10)
C +2047 (base 10) and -2048 (base 10)
D) +2047 (base 10) and -2047 (base 10)
E) None of the above.

10. Consider the 32-bit single precision floating point nunber whose internal
representation is OOFFFFFF (in hexadecimal). Wich of the follow ng
statenents about that nunber is correct?

A) The bit pattern represents zero.

B) The bit pattern represents a denornal nunber.
C The bit pattern represents infinity.

D) The bit pattern represents not-a-nunber.

E) None of the above.

11. What is the 32-bit single precision internal representation (in
hexadeci nal ) of the deciml val ue given bel ow?

+0. 625 (base 10)

A) 7e400000 (base 16)
B) 3f200000 (base 16)
C) 7fa00000 (base 16)
D) None of the above.
E) 3fd00000 (base 16)

12. Consider the 64-bit double precision floating point nunber whose internal
representation is FFFFFFFFFFFFFFFF (in hexadecimal). Which of the foll ow ng
statenents about that nunber is correct?

A) The bit pattern represents zero.

B) The bit pattern represents a denornal nunber.
C) The bit pattern represents infinity.

D) The bit pattern represents not-a-nunber.

E) None of the above.

13. What is the 64-bit double precision internal representation (in
hexadeci mal ) of the decimal val ue given bel ow?

-24.5 (base 10)

A) ¢c04c400000000000 (base 16)
B) bf b8800000000000 (base 16)
C) ¢038800000000000 (base 16)
D) bfac400000000000 (base 16)
E) None of the above.



HEHAHHAH R TR
# Figure 2 #
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set 0xe60000c5, %96
set 0Oxba00003d, %g7
addcc %6, %7, %O I Line 1
sub %6, %7, %1
sub %96, Oxff, %2 I Line 2
and %6, %97, %3
or %6, %7, %4 I Line 3
sra %6, 12, %5
srl %97, 8, %6 I Line 4
14.

Consi der the SPARC assenbly | anguage statenents in Figure 2.

Whi ch of

the following correctly lists the contents of the indicated register and the

integer condition code bits after the statenent

A %O0:
B) %O:
O %O:
D %O0:
E) None
15. Consi der
the follow ng
t he st at enent
A %1
B) %1
O %1l
D %1
E) None
16. Consi der
the follow ng
t he statenent
A %3
B % 3:
O %3
D % S3:
E) None
17. Consi der
the foll ow ng
t he st at enent
A %5
B) %5:
O %5
D %5:
E) None

9f 0000f 2 ( base
9f 0000f 2 (base
a0000102 (base
a0000102 (base
of the above.

t he SPARC assenbly | anguage statenments in Figure 2.

16)
16)
16)
16)

NZVC;
NZVC:
NZVC;
NZVC:

| abel ed

1001 (base
1010 (base
1001 (base
1010 (base

"Line 1" is executed?

Whi ch of

correctly lists the contents of the indicated registers after
execut ed?

| abel ed "Li ne 2"

2¢c000088 (base
2c000088 (base
3¢c000098 (base
3¢c000098 (base
of the above.

t he SPARC assenbly |
correctly lists the
"Line 3"

| abel ed

€200000d (base
€200000d (base
a2000005 (base
a2000005 (base
of the above.

t he SPARC assenbly |
correctly lists the
| abel ed "Line 4"

000e6000 (base
000e6000 (base
fffe6000 (base
fffe6000 (base
of the above.

16)
16)
16)
16)

16)
16)
16)
16)

16)
16)
16)
16)

S

i's

S

% 2:
% 2:
% 2:
% 2:

anguage statenments in Figure 2.

ebffffc6é (base
e600003a (base
ebffffcé (base
e600003a (base

16)
16)
16)
16)

Whi ch of

contents of the indicated registers after
execut ed?

% 4:
% 4:
% 4:
% 4:

anguage statements in Figure 2.

5¢c0000f 8 (base
f e0000fd (base
5¢c0000f 8 (base
f e0000fd (base

16)
16)
16)
16)

Whi ch of

contents of the indicated registers after
execut ed?

% 6:
% 6:
% 6:
% 6:

00ba0000 (base
f f ba0000 (base
00ba0000 (base
f f ba0000 (base

16)
16)
16)
16)



HEHAHHAH R TR
# Figure 3 #
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set 0x456789ab, %g7
set LocA, %0
add %00, 16, %1
add %0, 12, %2
cal | menory I Line 1
nop
I Qut put produced by the statenent | abeled "Line 1":

00021030: 44 55 66 77 88 99 aa bb cc dd ee ff 00 11 22 33

[ Y%00+6], %O
[7%00+6], %1 I Line 2

[%©0+3], %2
[ %00+3], %3 I Line 3

Yg7, [Yo2-4]
%7, [Yo2+1]

menory I Line 4

t he SPARC assenbly | anguage statenments in Figure 3. Wich of
correctly lists the contents of the indicated registers after
| abel ed "Line 2" is executed?

0000aabb (base 16) % 1. 0000aabb (base 16)
0000aabb (base 16) % 1. ffffaabb (base 16)
ffffaabb (base 16) % 1. 0000aabb (base 16)
ffffaabb (base 16) % 1: ffffaabb (base 16)
of the above.

t he SPARC assenbly | anguage statenents in Figure 3. \Which of
correctly lists the contents of the indicated registers after
| abel ed "Line 3" is executed?

00000066 (base 16) % 3: 00000066 (base 16)
00000066 (base 16) % 3. ffffff66 (base 16)
ffffff66 (base 16) % 3: 00000066 (base 16)
ffffff66 (base 16) % 3. ffffff66 (base 16)
of the above.

Consi der the SPARC assenbly | anguage statenments in Figure 3. Which of

| dsh
| duh
| dsb
| dub
sth
stb
cal |
nop
18. Consi der
the follow ng
t he st atenent
A %O0:
B) %O:
O %O:
D %O:
E) None
19. Consi der
the follow ng
t he statenent
A %2
B) % 2:
O %2
D %2:
E) None
20.
t he

following is the output produced by the statenent |abeled "Line 4"?

00021030: 44 55 66 77 88 99 45 67 89 ab 45 67 89 ab 22 33
00021030: 44 55 66 77 88 99 00 00 89 ab 00 00 00 ab 22 33
00021030: 44 55 66 77 88 99 ff ff 89 ab ff ff ff ab 22 33
00021030: 44 55 66 77 88 99 aa bb 89 ab ee ff 00 ab 22 33

None

of the above.



21. Which of the foll owi ng SPARC assenbly | anguage instructions is equival ent
to the synthetic instruction "ret"?

A jmpl %31+4, %O
B) jmpl % 31+8, %O
© jmpl % 15+4, %O
D jmpl % 15+8, %0
E) None of the above.

22. Consider the SPARC assenbly | anguage code segnent bel ow, where the "call"
and the "nop" are the only instructions between the two comments.

! * k% % LI ne 1 * % %

call sub
nop

| *xx Ljne 2 ***

Assum ng that function "sub" obeys the SPARC subprogram conventions, which IU
and FPU regi sters cannot be changed by calling "sub"? That is, list all 11U
and FPU registers which will contain the same values at "Line 1" and "Line 2".

A) The FPU registers.

B) The IUregisters fromthe set {%0, ..., %7}.

C The IUregisters fromthe set {% 0, %16, ..., % 31}.
D) Al of the above.

E) None of the above.

23. Consi der the SPARC assenbly | anguage instructions shown bel ow

. gl obal exam
.section ".text"

.align 4
exam
save Y%sp, -96, Ysp
nmov % 2, %0
add %00, 128, %1
set 0x12345678, %©2
cal | t est
nop
st %0, [% 1]
ret
restore

Assume that the progranmmer wi shes to nobve one instruction into the "call"”
instruction’s delay slot. Wich of the follow ng instructions could be used
for that purpose, without altering the behavior of function "exant?

A) The "nmov" instruction
B) The "add" instruction
C The "set" instruction
D) Al of the above.
E) None of the above.
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# Figure 4 #
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double A, B=5.0, C=8.2, *D = &C
doubl e test( double, double, double* );
int main()

A=test( B, C D);
}

24. Consider the C language statenents in Figure 4. Assuming that function
"test" obeys the SPARC subprogram conventions, where will function "test" find
its first argunent?

A) In registers %8 and %9 of the IU.
B) In registers %24 and %25 of the IU.
C Inregisters %0 and %1 of the FPU.
D) In an eight-byte nenory | ocation.

E) None of the above.

25. Consider the C language statenents in Figure 4. Assum ng that function
"test" obeys the SPARC subprogram conventions, where will function "test" find
its third argunent?

A Inregisters %12 and % 13 of the I U.
B) Inregisters %28 and %29 of the IU.
CO In registers %0 and %1 of the FPU.
D) In an eight-byte nenory | ocation.

E) None of the above.

26. Consider the C |anguage statenments in Figure 4. Assuming that function
"test" obeys the SPARC subprogram conventions, where will function "test"
place its return value before returning?

A) In registers %8 and %9 of the IU.
B) In registers %24 and %25 of the IU.
©O Inregisters %0 and %1 of the FPU.
D) In an eight-byte nenory | ocation.

E) None of the above.
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27.

int X Y,

if (X <40 || Y > 80)

X =Y
}

Consi der the C | anguage statenents in Figure 5.
i mpl emented in SPARC assenbly | anguage instead of C
assenbly | anguage sequence is given bel ow

set
| d
set
| d

| ***

endi f:

X, %0

[% 0], %0

Y, %1

[%1], %1

Line 1 ***

Assune the task is to be
An outline of the

Wi ch of the follow ng statenent sequences is a valid replacenent for the

conment

A cnp
b
nop
cnp
bg
nop
st

B) cnp
bge
nop
cnp
bl e
nop
st

O cnp
bg
nop
cnp
b
nop
st

D cnp
bl e
nop
cnp
bge
nop
st

E) None of the above.

*** Line 1 *** in the sequence?

% 0, 40
endi f

% 1, 80
endi f

%0, [%1]

% 0, 40
endi f

% 1, 80
endi f

%0, [%1]

% 0, 40
endi f

% 1, 80
endi f

%0, [%1]

% 0, 40
endi f

% 1, 80
endi f

%0, [%1]
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struct Student

char Nane[ 25];

i nt
i nt

i

int exam struct Student

| D;
Poi nt s;

return List[1].ID

}

28. Consider the C |anguage statements in Figure 6.
is to be inplenmented in SPARC assenbly | anguage i nstead of C

function "exanm is

exam

. gl obal
.section
.align

save

gi ven bel ow
exam

" text"

4

%p, -96, %p

! * % % LI ne 1 * % %

ret
restore

List[],

i nt

)

Assunme function "exant

A stub for

Whi ch of the follow ng statenent sequences is a valid replacenment for the

conment

A

B)

®)

D)

E)

"*** |ine 1 *** jn function "exam'?

smul %1, 29, %1
add %0, %1, %O
[ d [98 0+25], %O
smul %1, 30, %1
add %0, %1, %O
[ d [9 0+26], %O
smul %1, 33, %1
add %0, %1, %O
[ d [98 0+25], %O
smul %1, 36, %1
add %0, %1, %O

ld  [%0+28], %0

None of the above.
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The follow ng synbol
assenbly | anguage source file naned "final.s".

Synbol Val ue Abs/ Rel Local / d oba
endl oop .t ext +00000284 Rel Loca
max 00000007 Abs Local
verify .t ext +00000008 Rel Loca

29. Consider the synbol table in Figure 7 and the SPARC assenbly | anguage
statenent shown below. Assuming that it is contained in "final.s" at the
relative address shown, what will be the object code for that statenent?

tabl e was constructed by an assenbler fromthe SPARC

(t ext +0x0004): xorcc %5, %2, %3
A) b69d400a (base 16)
B) aa%9a80l1b (base 16)
C b69d600a (base 16)
D) aa%9aallb (base 16)
E) None of the above.

30.

Consi der the synbol

st at enent shown bel ow.

rel ati ve address shown, what wl|

(text +0x0008):

31.

€829a000 (base
€8298000 (base
€829a007 (base
€8298007 (base

stb

table in Figure 7 and the SPARC assenbly | anguage
Assuming that it is contained in "final.s" at the
be the object code for that statenent?
%96, [ % 4+max]
16)

16)

16)

16)

None of the above.

Consi der the synbol

st at enent shown bel ow.

rel ati ve address shown, what wl|

(text +0x0034):

32.

Oabffff5 (base
0a00000b (base
Oabfffd4 (base
0a00002c¢ (base

bcs

table in Figure 7 and the SPARC assenbly | anguage
Assuming that it is contained in "final.s" at the
be the object code for that statenent?

verify

16)
16)
16)
16)

None of the above.

Consi der the synbol

st at enent shown bel ow.

rel ati ve address shown, what w ||

(text +0x0050):

10cfff73 (base
1080008d (base
10cffdcc (base
10800234 (base

ba

table in Figure 7 and the SPARC assenbly | anguage
Assuming that it is contained in "final.s" at the
be the object code for that statenent?

endl oop

16)
16)
16)
16)

None of the above.
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The contents of the control and general - purpose registers are shown bel ow
(in hexadecimal) at the end of the fetch phase of the instruction cycle for
a single-cycle (non-pipelined) inplenentation of the ARC+ m croprocessor.

nPC. 00012004 PC. 00012000 PSR: 00A00000 ICC. A (N-V-)

R 00] : 00000000 R[08]: 08080808 R[10]: 10101010 R[18]: 18181818
R[01]: 01010101 R[09]: 09090909 R[11]: 11111111 R 19]: 19191919
R 02]: 02020202 R[0A]: OAOAOAOA R[12]: 12121212 R 1A]: 1A1ALALA
R 03]: 03030303 R{OB]: OBOBOBOB R 13]: 13131313 R 1B]: 1B1B1B1B
R 04] : 04040404 R[0C]: 0COCOCOC R[14]: 14141414 R[1C]: 1CLCICIC
R 05]: 05050505 R[OD]: 0DODODOD R[15]: 15151515 R[1D]: 1D1D1DLD
R 06]: 06060606 R[OE]: OEOEOEOE R[16]: 16161616 R 1E]: 1E1ELELE
R[07]: 07070707 R OF]: OFOFOFOF R 17]: 17171717 R 1F]: 1F1F1F1F

33. Consider the information in Figure 8. |If the IR currently contains the
val ue A01D0006 (base 16), what will be the output of MIX-B?

A) 12121212 (base 16)
B) 1A1A1Al1A (base 16)
C) EDEDEDED (base 16)
D) 00012000 (base 16)
E) None of the above.

34. Consider the information in Figure 8. If the IR currently contains the
val ue 4000001C (base 16), what will be the output of MJIX-B?

A) OFOFOFOF (base 16)
B) 1F1F1F1F (base 16)
C 1F1F1F2B (base 16)
D) 00012000 (base 16)
E) None of the above.

35. Consider the information in Figure 8. If the IR currently contains the
val ue 212242AF (base 16), what will be the output of MJIX-B?

A) 10101010 (base 16)
B) 890ABCO0 (base 16)
C) 002242AF (base 16)
D) 00012000 (base 16)
E) None of the above.

36. Consider the information in Figure 8. If the IR currently contains the
val ue 9FC52008 (base 16), what will be the output of MJIX-B?

A) 1414141C (base 16)
B) 14141414 (base 16)
C) OFOFOF17 (base 16)
D) 00012000 (base 16)
E) None of the above.
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The contents of the control and general - purpose registers are shown bel ow
(in hexadecimal) at the end of the fetch phase of the instruction cycle for
a single-cycle (non-pipelined) inplenentation of the ARC+ m croprocessor.

nPC. 00012004 PC. 00012000 PSR: 00A00000 ICC. A (N-V-)

R 00] : 00000000 R[08]: 08080808 R[10]: 10101010 R[18]: 18181818
R[01]: 01010101 R[09]: 09090909 R[11]: 11111111 R 19]: 19191919
R 02]: 02020202 R[0A]: OAOAOAOA R[12]: 12121212 R 1A]: 1A1ALALA
R 03]: 03030303 R{OB]: OBOBOBOB R 13]: 13131313 R 1B]: 1B1B1B1B
R 04] : 04040404 R[0C]: 0COCOCOC R[14]: 14141414 R[1C]: 1CLCICIC
R 05]: 05050505 R[OD]: 0DODODOD R[15]: 15151515 R[1D]: 1D1D1DLD
R 06]: 06060606 R[OE]: OEOEOEOE R[16]: 16161616 R 1E]: 1E1ELELE
R[07]: 07070707 R OF]: OFOFOFOF R 17]: 17171717 R 1F]: 1F1F1F1F

37. Consider the information in Figure 9. |If the IR currently contains the
val ue 4000001C (base 16), what will be the output of MIX-C?

A) 00012000 (base 16)
B) 00012008 (base 16)
C) 0001201C (base 16)
D) 00012070 (base 16)
E) None of the above.

38. Consider the information in Figure 9. |If the IR currently contains the
val ue 0A80000D (base 16), what will be the output of MIX-C?

A) 00012000 (base 16)
B) 00012008 (base 16)
C) 0001200D (base 16)
D) 00012034 (base 16)
E) None of the above.

39. Consider the information in Figure 9. |If the IR currently contains the
val ue A134A010 (base 16), what will be the output of MIX-C?

A) 00012000 (base 16)
B) 00012008 (base 16)
C) 0001202D (base 16)
D) 000120B4 (base 16)
E) None of the above.

40. Consider the information in Figure 9. |If the IR currently contains the
val ue OE800007 (base 16), what will be the output of MIX-C?

A) 00012000 (base 16)
B) 00012007 (base 16)
C) 00012008 (base 16)
D) 0001201C (base 16)
E) None of the above.



