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CSCE 230, Fall 2017
Final Exam

Notes:
e This is a closed notes/book exam. You may use a scientific or graphing calculator.
e This is an individual exam. Please ensure all work is your own.

e Enter your name, last name first, on the line above. A point will be lost to those who do
so incorrectly. Do not open until told to do so.

e This is a comprehensive exam of all subjects discussed through the semester.

Rubric:

Problem Number Possible Points Points Farned
10
15
15
10
30
10
20

8 20
Total 130
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Name:

Problem 1 [10]

Complete the following table, the first row has been completed as an example. Notice that

CSCE 230 Fall 2017

Topic: Number and Data Representations

negative is not the negation of but the mathematical negative

Final Exam

(8) Raw Sign Extended Unsigned 2’s Comp | Negative | Negative
Bits Dital 2’s Comp Decimal Hex | ASCH Decimal | Decimal | Binary
01000100 | 104 | 0000000001000100 [ 68 _ =~ [44 | D 68 -68 10111100
TI000100 | 304 | {11/t ([0poed| 65976 | CBF | =aD| -0 | 0 [22liie0
g e o g | 0000000000100110 | 53 88 9 (L& 3g 38 iei|oje
le tteel 354 [ Huuie oo (8o, | EC [s2p £ [-20 20 |8 0001
Regular ASCII Chart (character codes 0 -~ 127)
000 (nul) 016 # (dle) 032 sp 048 0 064 @ 0OBO P 086 ° 112 p
001 @ (soh) 017 « (deil) 033 ! 048 1 065 &4 0B1 Q 087 a 113 g
00z & (stx) 018 ¢ (deZ) 034 * gso 2z 066 B OBZ R 098 b 114 ¢
003 ¥ (etx) 019 Y {de3) 035 # 0513 067 C 083 8 099 ¢ 115 =
004 + {eot) D020 9 (do4) Q36 § 052 4 068 D 084 T 1004 116 t
005 & {eng) 021 § (nak) 037 % 053 5 069 E 085 U 101 e 117 u
006 4 (ack] 022 — (syn) 038 § 0%4 6 070 F 086V 102 £ 118 v
007 + (bely 023 1 (eth) 039 ' 086 7 071 G 087 W 103 g 119 w
008 o (bs) 024 1 {can) 040 ( 056 8 072 H 088 ¥ 104 h 120 x
009 (tab) 025§ (em) 041 ) 057 @ 073 I 089 Y 108 i 121 y
gi0  (1f) 026 (eof) 042 = 58 ¢ 074 J 090 Z 106 3 122 =
011 @ (vt) 027 ~ (Esc) 043 + psg ;0% K 081 [ 107 k123 ¢
012 + (np) 028 L (£s) 044 , 060 < 076 L 082y 108 1 124 |
013 {er) 029 « (gs) 045 - 061 = 077 M 093 ] 109 m 125 }
014 2 (s0) 030 A (rs) 046 . 06z » O N 094 ~ 110 n 126 ~
0185 ¢ (s1i) 031 ¥ (us) 047 / Q63 2 079 0 095 111 o 127 o
Extended ASCII Chart (character codes 128 - 255)
128 ¢ 143 kK 188k 172w 186 | 200 bk 214 228 £ 242 =
129 4 144 E 189 F£ 173 ; 187 201 E 218 229 ¢ 243 =
130 6 145 & 160 4 174 « 188 202 216 230 n 244
131 & 146 ® 161 i 175 ige ¥ 203 217 281 1 245
132 4 1476 162 6 176 [ 1904 204 E 218 232 ¢ 246 -
133 4 148 6 163 0 177 191 205 = 219 i- 233 & 247 =~
134 &4 149 & 184 £ 178 192 1 206 i 220 234 0 248 °
135 ¢ 1504 165 H 179 1s3 L zov 221 2358 &5 249 -
136 é 151 0 166 * 180 194 zos L 222 236 » 250 -
137 & 182 ¢ 167 ¢ 181 b {-1 I 209 = 223 237 p 251 V.
138 & 153 O 168 ¢ 182 186 -~ 210 I 224 ¢ 238 & 252 ®
139 ¥ 154 § 169 ~ 183 197 211 225 b 239 0 253 ¢
140 i 155 ¢ 170 - 164 198 212 kb 2z6 1 240 = 254 W
141 i 156 £ 171 % 185 199 213 ¢ 227 m 241 % 255
142 4 157 ¥
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Name: CSCE 230 Fall 2017 Final Exam

Problem 2 [15] Topic: Boolean Algebra and K-maps

Simplify the following, using any method, into BOTH Sum of Products and Product of Sums.
Then draw the combinational circuit, drawing the circuit in the minimum number of gates will

grant 2 bonus points.

Tokq + T1Tox3T4 + ToL3Tq + T1ToTy + T1T223T4

'\\X I \(z,cr . .‘ﬂ(‘ O -
e I\ L» FoP - XeXu T Xa Xy
T -
(" f"{ 12 (xﬁ/\/t/)(xf X, )
o] /1

h Tt’DI vt I
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Name: CSCE 230 Fall 2017 Final Exam
Problem 3 [15] Topic: Registers

Given the one bit registers R1-R8 draw the necessary components and connections to read and
write bits to registers. Clearly label all connections and components.
(hint: use a multiplexer and decoder).

A D -
, { 3
I 2
et = R3
| 4 1 R4 / gzl 4 Zld- L ;‘}
F: P/_-_; — ou f
L~/
H'—"T; ﬁp—/__, R5

(—’E;‘:—:D—":—« R6
i e
:_‘:EE{—— : — 1 R7

:"—*—”_;Dljl—/ R8

N

NARRARR
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Name: CSCE 230 Fall 2017 Final Exam

Problem 4 [10] Topic: Control Unit

Using the diagrams on the following pages explain how to add the command "BGT” or branch
if greater than. Feel free to draw on any of the diagrams and reference the drawings for a
complete answer. Use the opcode 000101.

—\ Pe telond BE 1

PCWriteCond / \ PCSource

PCWi [ oynuts | ALUOP

D ALUSrcB
MemRead | Control
MomWrita ALUSrcA
MemtoReg [50_%] RegWrita .
[AWrila RagDst 0
Jump M
‘Shitt address ig
Instruction (25-0] 26 (on2)2® |ll131-0 | |2
i, o " ,
Instruction \_,/ ? I___
" 8 [31-26] PG [31-28]
™ Instruction .| Read
u -+ Address [25-21) regleter 1
1 Instruction Read data 1
Memory [20-16] +
Loud reglster 2
Mombata 19+ 1nstruction |, N Roglstors
[15-0] | [instruction u m'““
Wiite gister
™1 data Instruction e dnsa 2
register 6 Write
data
Instruction %‘!
[15-0] X
1
Memory r—
1 data 18 [ gign |2
ragister N extend
Instruction [5-0}
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Name:

Start

Memory address
computation

ALUSreA =1
ALUSEB =10
ALUOp =00

&

CSCE 230 Fall 2017

Final Exam

Instructionfetoh  instruction decoda/
ch
MermRead register fat
0 ALUSICA =0 1
lorD=0
oo A
ALUSHB =01 =
ALUCp = 00 ALUOp = 00
PCWrite
;‘
ot
< /
0 A &7 1
O o
Q\O‘ S F\l& gq’, o f ;
. R «/ g/
: 5 & ] &
\Q N 4 ._f;' —
Branch / Jump
Exacution complation i ! completion
& 8

ALUSCA =1
ALUSrcB = 00
ALUOp =01
PCWriteCond
PCSoumea = 01

ALUSrcA =1
ALUSrcB = 00
ALUCp =10

pPCWrite
PCSourca =10

& (N
5 & | _
é. Memory Memory ! »
0 B 800053 Rrtype completion \
3 5 7 lV,' v
MemPAead MemWrite RegDst= 1 74 i
lorD =1 lorD =1 RegWirite et
MemioReg = 0 f W B
|
\ ¢ 21 /,J' P
\/// ,' Fa 7 ),
Memory read it
completon step M
4 Pei telmd P O
RagDst = 1
RagWrite A
MomtoReg =0
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Name:

CSCE 230 Fall 2017

0123456789 JBRSLSL®”

Op5
Op4 Dc

Op3 T—Dc

Op2 DC

Op1 LDC

S0

- PCWriteCond

H I"bj;
¢
! %
HHT .
W '
: -
] FH

Final Exam

PCWrite
lorD = P%
MemRead

MemWrite

IRWrite

MemtoReg
PCSourcel
PCSource0

ALUOp1

ALUOpO

ALUSrcB1
ALUSrcB0O

ALUSrcA

RegWrite

RegDst

NS3

NS2

NS1

NSO
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Name:

CSCE 230 Fall 2017 Final Exam

Problem 5 [30] Topic: Assembly

Given the following pseudo-assembly (on the next page) code explain the purpose of each sec-
tion of the code. Also give the C-Code that is equivalent for the ISR. Note that the C-Code

should not just mirror the functionality but the implementation as well.

ISR:

e A. lines 1-3

B. lines 4-6

C. lines 7-8

e D. lines 9-12

E. lines 13-18

I, lines 19-22

Main

e A. lines 1-2

B. lines 3-4

e C. lines 5-6

D. lines 7-9

E. lines 10-12

Squp rg{\:’v‘[Lcrﬁ y 5%45{(’
Ge? ffa/b"dr‘d’ char .alfldl store " ét(p?p@‘

Lucremend po;(zflcter'“ to ﬂCXZL pé;,}é‘w{ 14 /jz{(p@l\

Poll for display ready to echo pfqr
IF (R, we are done, set EOF fleg ¢ clear ot
\ k@/bd&’rc[ ew@é/@

Restore reqistars foom  stack

[ tralias b atiy /Dm\v.!f'é’r for- (ncomeng rong

Clear E0L F/43
éa‘f’ (,/waé/? /f«i)/bcrah/ /‘wz{«rrulﬂ’s‘

cad Fr\o(.é;;,)f» L reczeq Vit e /(e},)waech s

Set  nterrapt endble b
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Name:

CSCE 230 Fall 2017

Interrupt-service routine

ILOC: Subtract
Store
Store
Load
LoadByte
StoreByte
Add

Store
LoadByte
And
Branch_if_{R2]}=0
StoreByte
Mave

ECHO:

Branch_if_[R3]#[R2]

Move
Store
Clear
StoreByte
Load
Load
Add

RTRN:

Return-from-interrupt

Main program

START: Move
Store
Clear
Store
Move
StoreByte
MoveControl
Or
MoveControl
MoveControl
Or
MoveControl
next instruction

Ifinal Exam

SP, SP, #8
R2, 4(SP)

R3, (SP)

R2, PNTR

R3, KBD_DATA
R3, (R2)

R2, R2, #1

R2, PNTR

R2, DISP_STATUS
R2, R2, #4
ECHO

R3, DISP_DATA
R2, #CR

RTRN

R2, #1

R2, EOL

R2

R2. KBD_CONT
R3, (SP)

R2, 4(SP)

SP, SP, #8

R2, #LINE
R2, PNTR

R2

R2, EOL

R2, #2

R2, KBD_CONT
R2, IENABLE
R2,R2, #2
IENABLE, R2
R2, PS
R2,R2, #]

PS, R2
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Name:

CSCIS 230 Trali 2017

Final Exam

Address 6 s 3 s 2 ST
0000 | KBD_DATA
084004 | CKIN (KIRQY  KBD_STATUS
054008 CRIE 1 KBD_CONT
{a} Keyboard intertace
6 3 | 5 2 b a
ax4010 DISP_DATA
axd014 DOUT DIRG)  DISP_STATUS
OxAtH S B DISP_CONT
(b} Display inledace
3 4 k] 2 1 0
B LS
WS
CFIM | ISP ximg IENABLE
IPENDING

CTIM | ISP | KBD

i
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Name: CSCE 230 Fall 2017 Frinal Exam
Problem 6 [10] Topic: D Flip-Flop

Given the following positive edge triggered D Flip-Flop cirenit fill in the truth table for the
D Flip-Flop.

D + N
(Data) ‘ 0

Clk ' el

ol

4 Iy Iy Iy
o §
A e S S RS AP AN L‘i;‘ Nl TR "-:
D : } ? § % E ? .
ot H ; | N—

time { 11 | o

g H

R ¢ ;
5 g
R o

J
O
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Name: CSCE 230 Fall 2017 Final Exam

Problem 7 [20] Topic: Finite State Machines

Create a Finite State Machine that turns on an LED every fifth time the DNA sequence
AATG is inputted. The sequences do not have to be contiguous. You do not need to construct

a PLA or sequential circuits.
note: AATGCCAATG would result in 2 sequences being found.

F{ t")/JCtl(f’( 7
CoplC 4
o Ficz
(hf/c?u/

)y & O ¢ "
(~
G-
A lother
e/

oo
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Name: CSCE 230 Fall 2017

Problem 8 [20]

Final Exam

Topic: Digital Logic

Build a adder that takes 2 3-bit binary strings using mux’s, decoder, and, or or gates.
You may make components to reuse so long as they are clearly labeled.

hint: Build a truth table

3
§ =

o B
Cw

e

C.:sw,t'
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