











Final Exam - 7 EECE 344 Fall 2008

6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition — take the appropriate steps — in code — to place the character in
the mailbox located at 0xffff2200. Be sure to reset any flags that need to be reset, etc.
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1. Information representation question: (you knew there was gonna be one of these!) Consider a

system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table.

Number Bit Pattern Value of
Representation
Value of this bit pattern;
two’s complement i01100.100100 - ,q-t“{%‘?s’ﬁ/
Value of this bit pattern;
unsigned binary 101100.100100 "{l’I Sz

Generate bit pattern for:

two’s complement (O [| [O o000 7Y

V?Iue o’fthls bit pattern: 111000.110100 _
bit two’s complement - 7 l g 7

Value of this bit pattern;

unsigned binary 101010.101 0 10 L{ 2.6Sees L
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operatlons (in

other words, don’t try to make sense out of what this routine does..

.) The routine “suBr” is called

in the code below, and the purpose of this question is to determine the final value of the registers
dfter the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before™ area of the table. Please indicate in the “After”
area of the table the register contents when “atter” is reached after execution of the subroutine

(remember to enter values only for those registers-that-have changed). Note that only half of the

"~ PowerPC registers are shown; the instructions do not touch the other registers.

; m@;ﬂz@/

Addr Bits Instruction
10024 60000000 before: nop
10528 48000305 bl QuUEs3
1002C £0000000 after: nop
1032c 30401234 QUES3: 1lis r10,0x1234 Cl0 =0y | 2345678
10330 614A5678 ori rld,rio, 0x5678
10334 395C00020 1i ri4,0x20 C(tH = 0420
10338 7DC9Y03A6 MECLr rid f4r = Dy 20
1033c 7CADFE70 over: srawl ri3,r5,0xl1f S s un c«\/\cw QQ! u
10340 4200FFFC bdnz over —72 (ke atend Vi 3 % resu 1+
10344 7022FFFF  otra: andi. r2,rl,Oxffff
10348 4182FFFC beq 0,ctra
1034c 7CC74B78 or r7,r6,rd It Gt E—%wsfi__
et eamt i i = " -
10350 7D08&038 and r8,r8,rl2 (> > 3
10354 61691221 ori r9,ri1l,oxiz21
10358 4EB00020 blr
Before After
r0 = 0x00000800 rl = 0x11111111 /r/o = 1 =
r2 = 0x22222222 r3 = 0x33333333 2 = 0ybooe i v | A3 =
r4d = 0x44444444 r5 = 0X55555555 /{4 = /Ef5 =
r6 = OX66666666 r7 = 0x77777777 6 = - 7 = frg
B - 0x88388888 9 - 0x39999999 8(< ’Z;:\ “r9 g
r8 = 0xB8888 rd = 0x ré(/ r9 = 1
— OxFREB BBEB
r10 = OXAAAAARAR rll = OXBBBEBBBE [v§10 = Ovl 234568 11 =
/
rl2 = 0xCCCCCCCC | r13 = 0xDDDDDDDD /112 = 13 =0 pooo oove *
rld = OxEEEEEEER rl5 = OxFFFFFFFF  |Yel4 =Or000p cozo (4L =
LR 2 0x00000000 LR 2 [Ovpoo)6o2c =
CTR 2 0x000C0000 CTR 2 |On0000 oo o>+
T3 -\—L&V\hlgc,\“aal@t
¢y Oxolo |poo ; %q
a 11 oo e
- . - la oo
T FF—
[ BEGOG R ow tou o oy
\6L O |
o0l oOo\o
jyo0 a0 oy
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try

to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DCO0005 before: Xis rld,0x0005 . .. e e .
£78c 61CEC400 4 ;z‘._r_M_,—mT@xmooﬂu--.»-mmﬁnm;.é?.}sn@é% pHoo o
§790 89EEC016 . = lbz ris, 0x1a(xid) (8= ooy co EE
6734 70855214 H_?g_@ﬁgﬁﬁ,_}_{é‘ir}q ) '
6798 TD495R78 or x9,ri0,rii et s
679c 806E001C 1wz r3,0xlc{rld)
67a0 912E002C e Stw 8 Oxoe (PT4) ““w
£7a4 990E0032 o~ 5th r8,0x32 (rila}
67a8 7C4033B3 nand rd,r2,ré | B & {3—""‘"'--——
"?1 |, “, T, | 4
Before . After
rd = 0xC0000000 rl = 0x11111111 0 %KDDDD DOND7] ¥l =
r2 = 0x22222222 r3 = 0x33333333 r2 = 13 = lUro ol
T4 = 0x44444444 r5 = 0x55555555 r4 = OFFFF REEE S 15 =
r6 = OX66G66666 r7 = 0x77777777 r6 = . r7 =
r8 = OxB88B888888 r9 = 0x99999599 r8 = r9 =0 BRR% BBEE A~
r10 = OXAAARARAR rll = OxXBEBBBBBE rlo = rll =
riz = O0xCCCCCoce r1l3 = 0xDDDDDDDD riz = ri3 = .
ri4 = OxEEEEEERE rl5 = OxFFFFEFFF rid =y 0005 oo ~f ris =400 po EF -
—
p 12 5 4 s 6 o g aq A B ¢ DE F
11 [ 22 |33 |44 |55 [66 |77 |88 [99 |an ey |cc | Do | EE | FF | 1
23 |45 |67 |89 (a5 | cD |[BF [ FE |DC | BA {98 | 76 | 54 | 32 | 10 | &5
GG BB BB BB
0B ~ b
/
A ol rs o$9<sS s5535
O\ O
O 10 ov A 2 L
> 1ol e ‘
{E) - 4 OcF 7>
[\}AND Qoo ¢ & _
’“0‘"; | oo ~
ol .
/ , ol .
o | D c 6 = D -
Lo |
b
e,

s
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Interrupt question #1: This question deals with setting up I/O modules and interztpts. In the space

below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so

that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.

Lis c\, Ok B30 UART

Lie v2,0¢8%00 rte ,
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e LT
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LEDD 32kt

Lie 4,0x 8261

Lis (5 0y 82062 ,I;Ef\ Co el * I —

L 16, ox B2 DE bsb'? A
P o tons -~

Lis 7, OxBaky

Li 3 e | e
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//Gﬁnterrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers, So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition - take the appropriate steps — in code — to place the character in
the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.

L)O V\.e,eﬁk '!'o CJ/\LE/SZ; -chf wl/téf\’\ JQ«L))?.A tevsed dot @gfﬁ@)s v\w‘f;é

T S e Y
@ P ceg, Oy 2000 05 0ol | C &W :AML ca»&mlw Laasﬁ
ey _ - S
L1 clz E%@@) let chr. SR =0dooo
Les 1%, oxFEEF §Q+.<}€;_mme\\co¥
OF o, r\‘> O K220 |
e rlz, ol PUt e i Ao lD o
Lo Ry _ . ‘
——— Cleor walt & leg M Totemnpt
Ly 2, o8 - ¢ ot L o
§J\—W ?. IAicQB UART does not AM.A Lo be oLewﬁoQ
Opt tade b, 8o
rEx

<< - o
L5 TAR= OvC
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

‘elements of the following table.

Number Bit Pattern Value of
Representation
Val { this bit pattern; .,
t;{:{igom;er:lef]‘: erm 101100.100100 19,4375 .~
Value of this bit pattern; —, -
wnsigned binary 101100..100100 44,5635
G te bit patiern for: 1 ”
twors complement | [01110.119 000 17",
Value of this bit pattern: ; -
bit;lwg’scz)sm;]grgenin 111000.110100 ‘Z /875 o
Value of this bit ﬁt : _
unsigned binary | 101010.101010 45645 4
/. 01001}, 01101] s X
-—«—-——’-——'—‘—"L‘L- ) © 5 X O
010017 .0111 RN
J. 0[9001.0)0¢00
O 1o 1ol
* |
[o1110.110000

iA‘anu,wzﬂ!

&00111.001100

-
s Student 4
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does. . .} The routine “suBr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
arca of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown, the instructions do not touch the other registers.

Addr Bitsg Instruction
10024 60000000 before: ncp
10028 48000305 bl QUES3
1002C 60000000 after: nop
1032c 3D401234  QUES3: 1lis r10,0x1234
10330 614R5678 ori rl0,r10, 0xX5678
10334 39000020 1i ri4,0x20
10338 7DC9G3AG meotr rld
1033¢c 7CADFE70  over:  sryawi ri3,rs,Oxif
10340 4200FFFC bdnz over
10344 7022FFFF otra: andi. r2,r},OxfEEE
10348 4182FFFC bag 0,otra
1034c 7CC74B78 or k7,ré.rs
30350 7DOB603R and r8,r8,rl2
10354 61651221 ori rs,ril,0x1221
10358 4E800020 blr
Before After /7 s,
r0 = 0x00000000 rl = 0x11111111 r0 = 1= ' <
r2 = 0x22222222 r3 = 0x33333333 r2 = DQQMYP r3 =
3
rd = Oxd4444444 r5 = 0x55555555 rd = C—:}’) r5 =
r6 = 0XBE666666 7 = 0x777717777 rée = . 7 = Qx FFEFFFEFR—
T8 = 0xB8888888 r9 = 0x99999599 rs = ‘ - OX BBBBRBR—
r10 = OxAAAAAAAA | rll = OXBBBBBBBB | rl0 =Oﬂj§§3{7€,r11 = ' -,
ri2 = 0xCCCCCCee rl3 = 0xDDDDDDDD rl2 = ri3 =QMC“(’E D@
rl4 = OXEEEEEEEE rl5 = OXFFFFFFFF r14 = POXX0O “ | ris =
IR D 0%00600000 R 3| Ox{00 QC. ¢
CTR D> 0x00000000 CTR 2

)

e C*;go@ lc )
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DCO000S5 before: lis rl4,0x0005

678c 61CE0400 ori rl4,rl4,0x0400
6790 B9EE0C0LE lbz r15,0x16{rl4}
6794 70855214 add r4,r5,r1l0
6798 7D4%5R78 or r9,rlD,rll
679c BOGEQQLC lwz r3,0xlc(rla)
67a0 912E002C stw r9,0x2c(rl4)
67a4 9S0E0G32 stbh r8,0x32(r14)
67a8 7C4033B8 nanw,rs jQ‘HDllOHQNQN.Q!.!OH0]’[o]
I,-[Oi.iOH.ﬂummgw;wisg J
Sien o saa sy 0 9xDe1C30ab
Before (=) After
r0 = 0x00000000 rl = 0x11111111 r0 = (K DLE3oaD] ¥l =
r2 = 0x22222222 r3 = 0x33333333 r2 = e r3 =
r4 = 0x44444444 r5 = 0x55555555 ré = OXFFFREFEF x5 = DxS#32 1048 —
r6 = 0X66G666666 r7 = 0x77777777 ré = r7 = _
r8 = (XE88888883 r9 = (0x%9999999 r8 = | x9 :OKBBBBEEEI%/
r10 = OXARABARARA rll = OxBBBEBBER rig = rll =
riz = 0xCCCCCCCC rl3 = 0xDDDDDDED ri2 = rl3 = ‘
ri4 = OxEEEEEEEE rl5 = OXFFFFFFFF rid = Quwd0050Y00LT1S = QWEF

ﬁ e

Address | @ |4 |2 | 3 |4 | 5[4 [ 7 [ @ [q [0 3 [ha 77 [75]18

40000400 11 22 33 44 55 66 77 88 99 | AA | BB CC DD | BE EE 01

40000410 23 45 &7 89 AB CD { EE .+ FE nC | BA g8 76 4 54,132 110 | 657

40000420 . C ] Mq,q_,_w

40000430 | . 38 I —
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (3 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Tnterrupt table lives at 0x20000000,

cseb THR, Ox 1000~ I 05, Ox82¢e]
e Set LCVQ Ox100C.— é‘i‘b\) 0’\4 L!CEQ

wset LR, Ox 101~
Set DLL, 01900 - lie ri, Ox825k3.

cset DLM 0 x]004 — stw r Lﬁ 4Cre)
s O Ox 2000 LCKQ@( g 0\7 QXQQQB
fs7r1, 0x83.0 Sho 4, 4(cT)
[ ra, 0x4S lie rg Ox8380
Stw 02, BLL(r1) [V r2, 0x3 |
i 2, Oxol sho 02, OGCKe8)
o (“o? DLM <Pl) N T\‘Q; Ox¥
[, RIS O"‘?O ----- Stw ra OxC(@é’) ‘
\£+w r& LCRC__:;I.) /o 1
v P2, OxF ebelT s
L rJZ Ox7 / R ‘
Sy £2 DLMG\:‘D Sh e 2, ‘O(NOS/ 1
I 2, Ox8 i ra; 2000 :
S org, DLH(r1 / Mtevpr 04
'rs F3 O x 8260 weteel 1 .
----------- (/IR
'h et 0 b heve .

stw o4, %53)*
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code -
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition — take the appropriate steps — in code — to place the character in
the mailbox located at 0xffff2200. Be sure to reset any flags that need to be reset, etc.

=

[l rd Ox 8380 W C

IR

Ins r‘el Dx€3eD L{ART

‘U* Yo ~, -
o B &_@ &L@ !L i C-"r JLC"

1wv%0mwmv- codd be e
ori 0 e, 0x2200~

stw e3, O(rtf)
i rs, OXLp |
S+(A) FS LSR(PQ)
N rS, 0x& g
Stw €5, OxC. (f‘i)

rf)

‘§°
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1. Information representation question: (you knew there was gonna be one of these!) Consider a

system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table. 5 o

Number Bit Pattern Value of
Representation
Yvigesgiiﬂslbitpa“em; 101100.160100 —wH,%%% v
plement . TOTTT
Value of this bit pattern; . d
unsl;gnedbinary " %__OJS.JQOO.Z’II_QQ]L;(OO [7“7/’ 5—(0 Zb |
Generate bit pattern for: r 0 . 17y
two’s complement l@f , A C),\ { ‘ 000 T
Value of this bit pattern:
bit two's comploment. 111000.110100 11§75
Value of this bit pat'tern; _ -
unsigned binary éO%O:-LO]EO%O%O L{ Q.(D H (025_
b Q
Giroo 1.0 1ol —= R : L Ol 0coo
N 2 13 Dloool, O t'
- T a L 1o 51y
5100 11,8 [11do =3 MAu?75 \ © ’\‘?i ‘{
RO
Z : ‘
VEZ_“_ FYECINELLY:
L 2 :{ RO
OGO 1. 00101 5T po

Student 5
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3. Instruction execution question 1: The following routine has created by a user for some strange

other words, don’t try to make sense out of what this routine does...) The routin

manipulations on data. Hence, there appears to the observer some un-explainable operqt'ons (in
in the code below, and the purpose of this question is to determine the final valucto

the Tegisters

is called

after the code fragment executes. When the program activity is at the location indicated “befors”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr Bits Instruction .
10024 60000000 before: nop (p - @ [g -
10028 48000305 bl QUES3 0016 0000 X 20bOOCOYV LY
1002C 60000000 after: nop ‘
1032¢ 3D401234 QUES3: lis r10,0x1234
10330 614A5678 ori rl0,r10,0x5578 ol
10334 39000020 1i T14,0%20-33 o )
10338 7DC903A6 mtctr ri4 5 B QOO 200 )
1033¢ 7CADFE70 over: srawi: rl3,r5,0x1f4 |
10340 4200FFFC bdnz over . T~
10344 7022FFFF  otra: andi. r2,rl,OXEELf
10348 4182FFFC beg 0,otra’ "
1032c 7CC74B78 or r7,r6,r9. oiol
10350 7DO8038 and r8,r8,rlz . , S
10354 61691221 ori r9,rll,0x1221 e £ Olf’-gf\‘/m,
10358 4E800020 blr - ’ A
Before After
r0 = 0x000G0000 rl = 0x1111111% ro = (wég rl =
r2 - 0%22222222 r3 = 0x33333333 r2 =O£m at[ 1 r3 =
T4 = 0x44444442 rs = Oxsﬁé\i‘k\\s\\as\ ra = r5 =
r6 = 0X66666666 r7 = 0x77777777 ré = 1 =k FFFE FRFP
r8 = Cx88888883 r9 = 0x99999999 8 =£.8Q¢¢ gg%% Jxro =
rl0 = OxAAAAAAAA | rll = OxBBBB/é,Qéé r10 =pe\3d 538 | =11 nq(%\ggﬁ BQ%L/
¥i2 = 0XCCCCCCCC | ri3 = 0xoDDDDDDD | riz = r13 =0fFFFF FRFE = £,
rl4 = OXEEEEEEEE r15 = OXFFFFFFFF rid =Dy 000000 L.OLES = Z )
IR S 0x%00000000 LR > 800 00 Cel—
CTR =2 0x00000000 CTR = Dk(’)m@@mﬁ./
. - g
009 1o ; 5110
'*—-“'\"’"” |0 P §
R | 1o
oyl ot (el
o0
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3NC00005 before: lis rl4,0x0005 — =
678c 61CE0400 ori rld,rl4,0x0400 !Q ‘ O !O
€750 85EE0016 1bz rl5,0x16(xr14) -
6794 70855214 add r4,x5,rl0 O
6798 7D495B78 or ri;rip, ril” '
679c B06EQ01C iwz r3,0xlec(rls)
67a0 912E002C stw r9,0x2c(rl4)
§7a4 990E0032 sth ¥8,0x32(rls)
67a8 7C4033B8 nand r0,r2,16 Ol b0
GO0
L 1O
Before After
r0 = 0x00000000 rli = 0x11111111 0 =OxDOVD DDYDLAA =
r2 = 0x22222222 | 1r3 = 0x33333333 r2 = _ 3 =0y FY32ID (015',/
r4 = 0x44444444 r5 = 0x55555555. | ré =0KMQ,;§% A5 =
r6 = OXG66666666 r7 = O0x77777777 ré = o r7 =
r8 = 0x88888888 r9 = 0x99399999 r§ = 9 =yRRRR BBREL
rl0 = OXARAAAAAR | rll = .0xBBEBBBEB rl0 =- ril =
rl2 = 0xCCCCCCCT rl3 = OxDDDDDDDD ri2 = 13 = : -
rl4 = OXEEEEEEEE rl5 = OxFFFFFFFF r14 =0Ov0005 p4orn AT15 =Ox0000 L0 E B
Address | O | { [2 |2 [H 5 [ [2[X [aTA B[« D[CE|&
6‘0"{09 o008t | 11 |22 |33 [ 44 |55 |66 [77 [88 [99 | an | BB Jcc DD | EE | FF | 01
46608480 -|-23- |- 45|67 [ 89 |"AB - cD |[(BFR\ | FE | DC-| B |98 |76 [[B4 | 33 | 10 1 65
so4\9
9.7 1j7 O &R865420 MR
Dt 4HBOES0 - get

5043
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5. Interrupt question #1: This question deals with setting up /0 modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons ~ Timer 1 - Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do.include..,
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at' OXQOOOOOOO\

. orSOx_% olele

e <1, ; OxE3e0 HUART

e £, Ox&lm.. # Ubltieg
s ©3 0x821 & 32wt EED A
lig (“i 049262 = 32b/LLEDs B
[ig of, OXB262 = Bt L EDs

fis (‘?’o Oxg 2t # B0t publors,

Il ©7 0x62& #TINTC Coneeller

7 WART gelip,
[ v, 0x%0
stw o, LR () # et DLAB
hoelo, 0x i

é@mo pumiet)
/(I <o) OxX4%S
o o, DLLL{‘Q
[ <D, 0;(3 Fteel Sor Astop bt
St co, LQRLF\)#%,%WPM@V& 3,

V. <lo, Oxl = set cetrpive \ibes mgw

B! (0, VTER(c\

H setup o5 T/0 #eettue DPRs
/1' CQ O)(

ot (‘((9 ‘{ (_(“

stw WO LLLr’a :%r«saf:.__ilg
Stw TLOY 8 ((‘\f\ ‘{'J‘D @ 2 ot
Stw v, &{-{rs

li <0, Ox 1 £

St <o, Ll(v(,,) # get DDF%OM‘%

thege %\\mﬁg&x o

3
B

ek LO?\ 0}( / O0¢
eSet DLl , 0y oo
oSEE DLW, 0y 100y
Set WIER, Oy ooy
et TER, 048
St FAR, B C
2Sek TSR, OxO

S
-5et %MER Ol C

o St R&R Ox {000

S
:?Q&'I NTC 58{.‘14 s}\

et ¢, TER () * set Hoc uogt

betsu,
660 e, TAR U‘:f) #d;: ;; &g&

—'—y-‘nn—w__.——

(i c"o O
| = Line Stadus

i ¢
Mﬁ} 5
ls O, Ox 000
W\'é@dp?f‘lo o
Sto « 10, MER(cH)

PLDC“{TQC.( | J_:lise-{; MSQEEE]

O Loe_
a0 |
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition ~ take the appropriate steps — in code — to place the character in

the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.
-0 2oU0

AN 2 ¢;1, Lcet's are
i c20, 07 ), on peevees
st ©20, MER{EF) i buen o8k H‘C‘f\&’:ﬁ?‘vﬁ““%gﬁ\ﬁﬁ) pent.

foz <15, RHR@)’/
He o, O 855

o f*\iP ot ox2a00
ohw o\s‘, o(ﬂ?—)

BemodeT

5'(7@ T“Z-OJ LS RCTD #’Cl@m“ Lme,%“’m%m%;%%

IR (2_0 Qb(g ) ‘Y/Q&ﬂ

Seuws FO ) j:ﬁ‘g (¢ :% '3’5:'- C‘,}gmr Fefrow %@4&%@’ R% '~ TNTC

Il oo, 043 ,
S%uger)NERLVB /Uwﬁfk @%@Q
C& [ UTC

bt in [PE
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table.

Number Bit Pattern Value of
N R R A A Representation
. P

Value of this bit pattern; S ) -

, 101100.10Q100 = B o
two’s complement Bra gt woe - W oM P 9
Value of this bit pattern; G

: ) ’ 1100.1001 f :
unsigned binary . iOJ\ \3,08 o 0 0(9/’(” Yy /{Q’ 1

| Generate bit pattern for: 7 [// ) 17Y
" { two’s complement Aot /i ooe® 4
Value of this bit pattern: 111000.110100 & - 55/ /
bit two’s complement “E2 h g n . : “"7“3}4 . i SN A ;
e ANl A

Val f this bit pattern; =
uislilergd bliilal pattern | 101010.101010 \@ s —{

£ Y TreW M=y 2, 5

| e
S V% kit w24 2T 2 toeel] o) oeo l,v)
' i,
‘/j’J\ - f-;: RV - (e . v
P Y

Student 6
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3. Imstruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “suBr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr Bits Instruction
10024 60000000 before: nop R . 3
10028 48000305 bl QUES3 o B
1002C 60000000 after: nop [/ ;S s i .. Bl0/
1032c 3D401234  QUES3: 1lis rl0,0x1234 I A -
10330 614A5678 orli rlé¢,rlQ,0x5678 ! F JEURSEE N >
10334 39C00020 1i ri4,0x20 v
10338 7DC90326 mtetr rl4 oo N
1033c 7CADFE70 over: srawi 1:‘1-!\:, r5,0x]:§___‘,_,.. P R Somes |
10340 4200FFFC bdnz over ... . ,
10344 7022FFFF  otra: andi. 2, rl, OXEEff gvd v oo L ’
10348 4182FFFC beg 0,otra | o o et )
1034c 7CC72B78 or (&%, r6,re” aa @ e
10350 70086038 and f§yrs,riz. /
10354 61651221 ori r%,r1l, 0xl221
10358 4E800020 blr
Before After
rd = 0x00000000 rl = 0x11111111 ro = rl =
¥2 = 0x22222222 r3 = 0x33333333 r2 = ppoosf 747 1) T3 -
r4 = 0x44444444 rs = 0X55555555 ra = N rs =
Y6 = 0X66666666 r7 = 0x77777777 ré = r7 = px AHE S
r8 = 0xB33888888 r9 = 0x99999599 T8 = O REBBE KL =0 2688 BBBA L~
ri0 = OXARARARAZ rll = OXEBBEBEERB rl0 = oy 1e34SLY B | il =
rl2 = 0xCCCCCCCC . | rl3 = 0xDDDDDDDD ri2 = rl3 = B
rl4 = OxFEEEEEZE ri5 = OXFFFFFFFF |xld = % 2o w115 =
LR D 0x00C00C00 LR 2| &w v 0~
CTR = 0x00000000 CTR D | o m oo oo o e
TR exaie
T ©127 & <= sovo
{_} -~ g0/ ¢ = /“A}f} B
D td v 180
e,' o IJ 4
R s pBAS L, Avir s0dd peft Tory
6 oot D85 oo I awmey
& rey - R
e T ;
. sy poer Pwrd potd ~

e
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

. Toe o oER
6788 3DCO00GS before: lis rl4,0x0005 s e e 8 Aomooe
678c 61CEQ400 ori rl4,ri4,0x0400 - TN P
6790 89EE00LE ibz rl5,0x16{rl4) e e
6794 70855214 add r4,r5,rl0 e i A
6798 7D435R78 or r%,rio,ril Ot e
679¢c 806E001C lwz r3,0xlc(rid) 2 o g 4w
6720 912E002C stw r9,0x2c(rid) N
67a4 990ED032 stb r8,0x32(rls) oy
67a8 7C4033R8 nand r0,r2,ré G R
~ cutd
ot !
Before . After
r0 = 0x00000000 rl = 0x11111111 r0 =gyeclddd detd o 1=
r2 = 0x22222222 r3 = 0x33333333 r2 = T3 = weyisze 6%
rd = 0x44444444 r5 = 0x%55555565 rd = e A0 g s =
r6 = 0X6GEEE6666 r?7 = 0x77777777 ré6 = xr7 =
r8 = OxB88888888 r9 = 0x%9%999999 r8 = €9 =p% ABAR
r10 = OXAAARRAAA rll = OxBBBEBBRB rlo = ril = '
ri2 = 0xCCCCCCCC r1l3 = 0xDDDDDDDD riz = ril =
rl4 = OxEEEEEEEE rl5 = OxFFFFFFFF Tld =grppos oy oer | rl5 = e &8 g
5b*~5@0
Address oo ot & P A 2l & b o & % o g - o & <
40000400 |11 |22 |33 |44 |55 |66 |77 |88 |89 | an | BR | CO 01
40000410 [ 23 |45 [67 |89 |AB [ CD [EF,|FE | DC | Ba | 98 | 7¢ 3 |65
40000420 EA D
40000430 %% |
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5.

Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLA403 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.
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6. Interrupt question #2. This question deals with the steady state activities associated with interrapt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition — take the appropriate steps — in code ~ to place the character in
the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.

¢ \, LB Boeys s

W RERMT SehR
v:};.l ?Qﬂﬂ‘ C\‘}\CU\ WL AP i\?ﬁ%(‘)\ ﬁ*\,ﬂ,\.‘.i:g—s %}‘E?,An.g M l?,! k ﬂa 5’ i{[’i ﬁ
?j%?a ) 'é“‘“ﬂ} e Boe (B & "M& h o &ﬁ.\ugw “"“"‘“‘"“”"7 JLW s7{_,
o0 by A{**’f‘, nBx@L Q

Q Jé; \f‘?fb &%ﬁ{@ B presd  chan {’anw RAR
T“E_o o (™ ﬂ{> S Eﬁ'i'tz\,(. Q.&M

**»t‘f:ft LPER 4 woemd ol de mrey g
1 JA«
et 00 e &} ,ﬁs

Shal

.?Q- 1y eo R 4f {‘W,’L.i_y.j-z“u‘\ 'E".lg_m:k‘i’\‘ﬁ‘.g_”{",\",g’('.‘_ 3
- K

sy o ) LSRR Q{"ik> & »‘a:g'ak..t. che LSBT

A O»Q-"E’-’-".’\QF\.‘G‘QLL&E}Q W\l\mwg’{

a
—~ 4 f
o]

J r e, Dxod £ ey ’\g\ﬁ‘{’»&&iff OBRET wedaapt
% o

shreo oo .!?\ ’C?"\“?u B Shens e TR
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table.

Number Bit Pattern Value of
Representation
Value of this bit pattern; o
4 two’s complement 101100100100 ht ‘q R 3RS d

Value of this bit pattern;
T unsigned binary

101100.100100
,\,?.,",'\J\

Hy . 5625 1

Generate bit patiern for:

| two’s complement O 1Mo, 110000 / 17
A | bitowo's complement 111000.110100 - Fsqs A
/7 Value of this bit pal;tern; ‘
unsigned binary 1010170,'\10%0,]20 L\Q.‘ 5 61 ‘5,/
-
_(2_ — . S '
i\) \olj oo . (oo g?? .
OL00 1 o || t 3. 275 -
T T 00 G\ 6601. @1 000D
S(oo 1o LY L
O(OO /\,’L 10[\10, ‘ O F
(06 (1101 yoool
[1] oocOo 1) G\ QO
©oo \|f .00 10/
| ‘ .......
[ 5
o ool “:’?9/3_1110
EIPRALA
e

iy,

Student 7
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3. Instruction execution question 1: The following routine has created by & user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “susr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “be fore”,
a snapshot of the registers is given in the “Before” arca of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Nofe that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Bits

Addr Instruction
10024 80000000 before: nop
10028 48000305 bl QU=ES3
1002C 60000000 after: nop
1032¢ 3p401234  QUES3: 1is rl0,0x1234
10330 61425678 ori rl0,rl0,0x5678 o
10334 38C00020 1i ri4,0x20 v U Orooson0Z
10338 7DCI032A8 mbctr ris
1033¢ 7CADFE70 over: srawl rl3,r5, 0xlf
10340 4200FFFC . . . bdnz over
10344 7022FFFF &t¥a: andi. r2,rl,Oxffff
10348 4182FFFC beg 0,otra
1034c 7CC74B78 or r7,r6,r9
10350 7D086038 and r8,r8,r12
10354 61691221 ori r9,rll,oxl221
10358 4E800020 blr
Before After
r0 = 0x00000000 ri = 0x11111111 ro = Q) rl =
r2 = 0x22222222 r3 = 0x33333333 r2 =0y d\\\% |l| 1 r3d =
o
rd = 0x44444444 r5 = 0X55555555 r4 = 5 = b
o WO
r6 = 0xX666656666 7 = 0x77777777 ré = r7 = NTEFF i vgl—" PRy
r8 = Ox88888388 r9 = 0x%99999995 r8 = 9 = o popp VA f@; T
— 2
rl0 = OxAARARAAA ril = OxXBEBBEEBR rl0 = {234 8GR K il = # "t\
- RS o i~
rl2 = GxCCCCCCCC rl3 = 0xDDDDDEDD rlz = rl3 :Q@ \‘) €
et
ri4 = OxEEEEEEEE rl5 = OXFFFFFFFF rld = o 56060020 rlS =
LR = 0x00030000 IR 2 0% oo | 0600 4
CTR =2 0x00000000 CTR =2 O% 6000GC0d
{?""‘DJ |
. P OL{D
7 OO0® ’
4 F o0 |
Vi (e BRI B
T T o9
T
@00\ i olLio
O VO o]
Q.@. \OO - ‘00 o . ‘(@a ~ 1000 ‘O 1
A@ : \‘é AN i
\ 7 o % y I (192 I
0% =00
00 I} o L @\
0>~ \ s VO
; \\o,ﬁ ; | | o1 ol ‘
or 43 | o} 0610 oolo. oeel
\ \C) W OOO" ./T\J&?ﬁ; o of \ —wré ) )
60° . /\ (@A \ |
o T o\
\ © Y '3 G ﬁ’
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DCCO0O05 before: lis rl4, 0x0005
678¢c 61CE0400 ori rl4,rld,0x0490.
6790 B9EE001s 1bz rls, 0x15 (ri4d)
6794 70855214 /adé r4,r5,ri0
6798 7D495B78 o;;\r9,r1_o,.rr.1\
679¢ B06EQOLC cIwz r3,0xle{rl4]-
67a0 912EQ002C HEW rY, 0x%2¢ (rl4)
£§7a4 $90E0032 gtb r8,0x32(ri4)
e7a8 7C4033B8 ~nand rQ,r2,ré
Before After
r0 = 0x00000000 rl = 0x1111111% 0 = s OPDDOIDD4TL = o
r2 = 0x22222222 r3 = 0x33333333 r2 = r3 =y 42210 S 1
r4 = 0x44444444 r5 = 0xX55555555 T4 = O TEFFEETEL TS =
ré = OX66666666 r? = 0x77777777 6 = r7 =
T8 = 0x88888888 | rS = 0x99999999 | rs - 9 =~ OCBEEREE R
10 = OXAARAAAAMA rll = OXEBEBBEBB rlQ = rll =
rl2 = 0XCCCCCCCC r13 = 0xDDDDDDDD riz = rl3 = ‘
rl4 = OxEEEEEEEE rl5 = O0xFFFFFFFF rld = Gy 0005 0400 rls = OX D000 EF |
P e ¢ n €
Address | @ | | |2 |3 | YT ST Gl F[ v FL/0 r 12 L 311y

20499 40800406 | 11

=l
22 133 [42 |55 [68 |7 88 1.9%9 [AA {BR 4EC{DD | EE | FF

SOe{A0000410 ] 23 | 45 [ &7 [ 89 A8 | co [(EF ) FEY [ DC |BA |98 | 78 L32 ] 10
SOYe0) 48666456 Rl C[=4 [aa [a9 O)
SOY3Y 46608430 a8 7 ] -l
cnd () o (o)
A Orte 0101 o 50400
2% o]0 e
AR )bk
o ool o1 0 e
LM o2 so | O
‘Qf ()‘ { (] L..’-r-—
S \Cf\,’/ l G T —l ot
e B0
‘ \
) | Do
Doy ond
o v o i
R
o
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5. Interrupt question #1: This question deals with setting up /0 modules and interrupts. In the space
below provide the code to configure the MLAO3 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —

Push Buttons. 7Tiﬁr 1 >Timer 2. UART to be set up for receive interrupt only, Baud Rate of

19,200k§1ividrer value: 0x143), located at address 0x83e00000. LEDs at 0x32600000 (4 bits), LEDs

at 0x826 16000 (32 bits);-TEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include

instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.
-8l Lce , 0¥ |00t :
- sttt DL, ox toed ¥
Lsed L, 0% 1009

) o Ox 3000

!

& e T 0@ n A
\ o _M_,__Z{a—g—-; G % 6)3 20O oo o y )

( _iis (5,05 ongze0os

e e, 050

)

5}:) (3, pum (¥8)

\1 v3 ,ox*t
ot €3, ooc s} Hlew.

)i Y3, oxs he o)

T

vr L‘E’Dg Ca wrh)

;ljis (7, Ox 8R60008 @\,}L .
o | (%, (%, 0X 552(000000@

\y v e L s
5‘rw (o, 4 _({ﬂ s osed oD -

s Y3 0¥ %) 4Py (b
T IR .

s M, Ox §26L— ¥ 32’};‘3:_

do 0o AL B

S v12, o §263  H S L, LEDS

ster w16, Al \2) -

\_p Next ponL
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition — take the appropriate steps — in code — to place the character in
the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.

: ’“"/7 " TS G J'L &f,““
/" he v {} CriB88 c
/ < v 2, O 52eb SR

] : L \ \:} y e

e el
(. ow v

[T
07: [ml— M«if’
(le wlos (A
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table.

Number Bit Pattern Value of
Representation
Y;L‘{igf}gsleﬁeftem; 101100.108100 *_Jq?/l(p e
Lt T
T )
G s jonovege [y
e " [
Value of this bit pattern; ; 1 o
TP L0010 102010 4a¥ha
Ol .OH O | }1]oo0. NOIe©
ho\DOﬂ\O\\\ - & T
TS oooit |00
Q10001 Ol
OV 11010 :
=X -
o110\
o]
‘0Olooo!.© J

- Student 8
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “suer” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after™ is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr .Bits Instruction
10024 60000000 before: nop
10028 48000305 bl QUES3

1002C 60000000 after: nop

1032c 3D401234 QUES3: Wlis rl0,0xl1234

10330 614A5678 Nori rld,rlo, 0x5678
10334 39C00020 ~N1i rl4,0xz20
10338 7DCO903As mtctr rl4
1033¢c 7CADFE70 over: \vsrawi r13,r5, 0x1ft
10340 4200FFFC bdnz over
10344 7022FFFF otra: \Vandi. r2,rl,OxEfff
10348 4182FFFC ' “tbheg 0,otra
1034c 7CC74R78 or r7,r6,r9
10350 7D086038 and r8,r8,rl2
10354 61691221 Nori r9,rll,ox1z21
~10358 4E8L0020 blx
Before After
r0d = 0x00000000 rli = 0x11111111 r0d = rl =
T2 = Dx22222222 r3 = Dx33333333 r2 =0\/\'Qam\\\\ el r3 =
rd4 = 0x44444444 r5 = 0x55555555 r4 = r5 =
ré = 0X66666666 r7 = 0x77777777 ré = r7 = OX L LLELE 0
r8 = 0x88888888 r9 = 0x9999999% rg =

ORRRICERXT (@M:iD
38

r10 = OXAABAAAAR [ rll = OxBBEBBBBB | r10 =O\MYs(IR | r11 =OA Mk A Y

rl2 = 0xCCCCCCGC | rl3 = 0xDDODDDDD | rlZ = r13 %&%@@(— <D
rl4 = OXEEEEEEEE | rlS = OXFFFFFFFF | ri4 =OxCooopoa] r15 =

IR 9 0x00000000 R 3| |OCQC

CTR 2 0x00006000 ctr 9 (OO 00000+

cl
%\i (\:,\b\c}o\sf\%\%\;@“w =\000 <

Scowor (1€S) Ofé\{

)
M‘_

OSSSTSSIS
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,

this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only haif the registers are shown.

rl4,0x0005 ‘/

6788 3DCO0005 before: lis
£78c 61CE0400 ori r14,r14,0x0400\/
6790 89ER0016 1bz rl5,0x16 (rid) ™Y
6794 7C855214 add r4,r5,r10\‘7
6798 7D495R78 or r9,r1i0,rll
679c 806E001C lwz r3,0xlc-(r14}\/
£7a0 912E002C atw r9,0x2c(r14)‘/
67a4 $90EQ032 gtbh r8,0x32 (rl4)
67a8 7C4033B8 nand r0,r2,r6
Before . Aft
r0 = 0x00000000 rl = 0x11131111 ro = Ox DDODODOYP ] 1 = -
r2 = 0X22222222 r3 = 0x33333333 2 = r3 =0y THUMNID 651
rd = 0x44444444 r5 = 0x55555555 r4 =D‘K—§(-§=G{-£-Q.g//r5 =
T6 = 0X66666664 r7 = 0x77777777 6 = r7 =
r8 - 0x86888888 | r9 - 0x99999995 |8 = 9 = ORIy RS
r10 = OXAAAAAAARR rll = OxBBBRBEEE ri0 = rll =
rl2 = (xCCCCCCCC rl3 = GxDDDDDDDD rl2 = rl3 = -
rl4 = OXEEEEEEEE rl5 = GXFFFFFFFF r1ld =OWessSoNch > pE15 = QY AOODODOEE |
"~
Address | © P [ [N TN TS TGEIFIXN TG IAIRTCTD E | £
40000400 } 11 |22 |33 |44 {55 |66 |77 [88 [99 |AA |BE [CC | DD | EE | FF | 01
40000410 23 |45 67 |83 |AB [ ¢D [[EFY FE |[DC |[BA [98 {76 |i34 | 32 | 10 | &5
40000420 9 aq -
40000430 [ 7 —

As 1010

b ) O |
| o1

QDIO%?A.
Ol Og¢

Q01O ond

;L]o | ¢mand

A\

0O

P,

(=
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5. Interrupt question #1: This question deals with setting up I/O modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.

s ol 0x80.

o '}g) LcRCeD
Y ¢ ) Ox4S
Shus ey BLLECD
1L 0y 0xOL
Sleo 5y DL D
[\ ) Oxct
<Fw o5 LR )
1L £ OX&

Sto )y OxIH Q

1S ¢!y O F20

W r$0

steo r§),_qwg-®—,

lis (L) OxEaL!

ool s & LeRon

11y () O3B0

ot )
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition — take the appropriate steps — in code — to place the character in

the maﬂbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.
e

N ‘. -

\ .

g Of e
s c‘how’@ ST
We & Df@w {“wwf

R Aot s B \%
“5‘\1'00 CBTM‘R“( f%
<3
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table.

Number Bit Pattern Value of
| Representation
Y ot e 9 e
et e 9% .
P R
st st I
Vel e 42 2sq

a5y [ atea e )3 LS hel 32 DA ) ”"im%
e+ ﬁf,\)

32+)12+Y 7 ¢4 _c%b
7y = 22 DBly ] = vas [27 w3 ]

32+ )6+% +Ya+07)),
=-3+ Yol - - 1Y, = 1[} 3/;%
32¢ 8+ 0+ ar '3 ¥Vaa =42 8o

1644 4.}

Student 9
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in

other words, don’t try to make sense out of what this routine does...) The routine “susr” is called

in the code'below, and the purpose of this question is to determine the final value of the registers

after the code fragment executes. When the program activity is at the location indicated “bef ore”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”

area of the table the register contents when “atter” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr -Bits Instruction
10024 60000000 before: nop
10028 48000305 bl QuEs3
1002C 60000000 after: nop
1032c 3D401234  QUES3: s rio-0%KIITd
10330 614A5578 —ori—riTrEe-Dus 656
10334 39C00020 w4 %20
10338 7DC903AS -mEcEer—Tt4
1033¢ 7CADFE70 over: s¥fawi rl3,r5,0x1f
10340 4206FFFC bdnz over
10344 7022FFFF otra: andi. r2,ri, 0xffff
10348 4182FFFC beq 0,otra
1034c 7CC74B78 ~eEr?Te, E9
10350 7D086038 —and-e8, r8,ri2
10354 61691221 ori_rg,rll,0x1221-
10358 4E800020 blr
Before After
r0 = 0x0000C000 rl = 0x11111111 rg = rl =
r2 = 0xX22222222 r3 = 0x33333333 T2 =Qx 00001} ) 1 r3 =
r4 = 0x44444444 r5 = 0x55555555 r4 = r5 =
2
6 = 0X65666666 r7 = 0x77777777 ré = r7 = Q -z
r8 = 0x88888888 r9 = 0x%99$9999% rg =] r9 = AP B33
=) \| = -0@aD3
rl0 = OxAAARARAR rll = OxBBBBBEBB rl0 = gARA 847 % el =
rl2 = 0xCCCCCCCC | rl3 = 0xDDDDDDDD | riz = 13 =k OBRO0000!—
rl4 = OxBEEEEEEE rl5 = OXFFFFFFFF rld = oy opeoeIe x5 =
LR > 0x00000G00 IR 2| Hroooloodl _L-
CTR > 0x00000000 CTR 9 (ﬁ fﬁﬂ\\
\\__L_____‘/
&2,
gl Ten -
R ol i
§ BT
Py 8@
=~
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modity the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try

EECE 344

Fall 2008

to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DCO00O05 before: lis-rild, 0x0005
678c 61CE0400 ord-rl4,rid, 0x0400 -
6790 89EE0016 lez—TT570xT6 (r14)
6794 7C855214 CEAd rd,r5;ri”
6798 7D495B78 oT —E9 71107 eI
€79c 806E001C lwz—¥370RIE T T )~
£7a0 3912EC02C stw—S-B2e{rla)
€7a4 99CE0032 _Stb—rfr0x3I2(F14T
67a8 7C4033R8 nand r0,r2,re
£y
Before ¢ After
r0 = 0x00000000 rl = 0x11111111 ro 4. A D Pr1
£2 = 0%22222222 | r3 = 033333333 |12 = ~ — |13 - fH IR IOGE
rd = 0Ox44444444 r5 = 0x55555555 ¥4 = Oy FEFFEFFRATS =
r6 = 0X6666E6666 r7 = 0x77777777 ré = r7 =
r8 = 0OXB83B888B8 r9 = 0x99999999 r8 = r9 = hBBRBIZHRREIREL
rl0 = OXARRAARAR rll = OxBBBBEBEER rld = ril =
rl2 = 0xCCCCCCCe 13 = 0xDDDDDEDD rl2 = ri3 = -
rlde = OXEEEEREEE rl5s = OXFFFFFFFF rld = Oyo0uSpYdenr | BY5 = Ovoroo0OEF
Address
000 50 s 20000404 |11 [22 [33 |44 [55 (66 |77 |88 |99 |an | BB |cc | oD | EE | oF | o1
SOHY Z0gopL10 | 22 |45 |67 89 |AB | CD (EF |FE |DE | BA |98 | 76 [iea, |32 | 10 | 65 .
S04 200820 B | @B | 8B | 88 L
Boti X} 40000830 2%
7
Dy SSSSSSSS.
OxrARAKRARE
TEFEFEFFE
elol
e io

P

R,
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the ML403 sort-of like we had it in the Iaboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x826 10000 (32 bits), LEDs at 0x82620000 (32 bits), LLEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer’l, or timer 2, do include
instructions to configure interrupt controlier at 0x83800000. Interrupt table lives at 0x20000000.

hs r3), 0x33¢0+TF L

lis r3@, 0y 33O *VART

e rdf ox 92t0 #9L L LED

s r2% gyl w2

s raR, oxaLn w33 T

s ¢28, n%36S F S5l PLED

ITs r3 gx6264 F S 7 push bottons
st o), 463D
stw r) d(rd®)
Shw ol 4er2?)
Shwe o), 40ed8)

lf f"J 0*@ L=

#Cmﬁ“bu"‘e LEDs a8 ¢ vﬁ;eu{d;

s ‘ #“‘ —é)ea ;’h é}gj
shw ol 4(:28) # %}'Eégz.eiﬂﬁwﬂﬁ ngd ;;f\ o
I 1, 05lo00fgqu * Mlew access To Jiveterl botey

7 —

st w i‘;‘J Ox | ooc ('p_zl'o) B Meve "‘é‘;’a&&g
h r oxol

sbw rl, ouped (r30)
N ‘\‘, oxY4S

p—

stw o, Ox1eoolr30)

el oxont
stwe ~, a}f’wws ) wax‘ﬁs"'gv’ﬁﬁ Lé R

#Sel bavd rate.

I r Vo i ; be
shw ii; Ox ,M({@) 3 Lanble ivibe g

s ;L Ox2000 o B |
wbspr. 982 ) KPP &R

ol %7 ‘e

1 ) 7 Set TER

5@\»’ PE/ %[f?)’ g \%%

,f i“, R

shw rl Og{r)) # ST 1T1ER

wrbeer 1. -
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition — take the appropriate steps — in code — to place the character in
the mailbox located at Ox{fff2200. Be sure to reset any flags that need to be reset, etc.

vSeb THJ? Ox)000
oy (9fo¢90 # Locabion n Bable of erbesng ’ ! “‘b"‘wﬁ‘ﬁ

l|5 (‘3‘ O.’G%S%O ’Mﬂﬂgﬂ__c?%x—e b%g

lis r3o, “axfése,o
\we P‘ U {r:’&g) # Reperve g:lmwacé-ef N J\f/Ack,wwjejgf ,ni;w"w’a'ﬁ s VART

Y O

A k_

S‘bw rQ @@ﬁrﬁd)

L' rn? oxtdd

X f"g @& 91&3_&&
S@r‘ OU‘Q) *’PSCNJ Yo the moﬁ“oc:x

p | af@& »Cf%, (& []OK

hGP

@ (("La (UTC)

H ACtewp/i-EJsgz_ VART Nuiz)'b Nﬂ T, ¢,

ppu gl
A =
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table,

o H375 (magnidede)

LV 1ooo, tloloo

(;ool! A0 10| ) -

o
anﬂiﬂﬁoi%oa

_] . l B/ 75 M‘f&’!;’hef-(_

Number Bit Pattern Value of
Representation
ousoson0 | -9, 375 o
Value of this bit pattern; -
unsigned binary ) 101100'100_100 L/L/, 5 é;ls v’
Generate bit pattern for: ; 1
two’sacomijlglilezrtn > [O ll l O» | ‘O_OO 0 174 M/
Value of this bit pattern: ‘ :
bit_tw:))’s cosrn};g;esfn 111600.110100 7.1 §175 ]
Tttt g oo | 4365625 of
7 74 . 5eag
3 _ o
(Ooilﬁ()((0|| )7, 28 jioloooﬂhg/oaoo
¢ A Lo LI0n o1l ]
n
oloolla0lltoo - ,
Lﬁ‘—._.;
(Oti10oal16Q OO
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “susr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “aftex” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr Bits Instruction
10024 60000000 before: nop
10028 48000305 bl QUES3
1082C 60000000 after: nop
12 At §
1032¢ 3D401234 QUES3: 1is rio0, 0x1234
10330 61425678 ori rl0,rl0d,0x5678 .
10334 35C00020 1i r14,0x20
10338 7DCI0336 mtotr rl4
1033c 7CADFE70  over: srawi r13,r5,0xif £ Stidf righdt Ly 3/ 545
10340 420Q0FFFC bdnz over
10344 7022FFFF otra: andi. r2,rl, OxfEff
10348 4182FFFC beg G,otra -
1034c 7CC74B78 or r7,r6,r9 —
10350 7D086038 and r8,rs,rl2
10354 61691221 ori r9,rll,0xl221
10358 4E800020 blr
, Before After . .
r0 = 0x00000000 rl = 0x111111%1 ro = rl @mw @
r2 = 0x22222222 r3 = 0x33333333 r2 = &3 =
r4 = 0xX44444444 r5 = 0xX55555555 rd4 = rs =
r6 = OX65666666 r7 = Ox77777777 ré = r7 = ox FFFF Ff’_ﬁ?é?—’/
r8 = 0x68888888 r9 = 0x95995999 8 = OX&EEF 5585 | 9 “OXBBE8 RELEL—
rl0 = OXAAARAADAD rlt = OXBEEEBBER rldo =O><’2.‘>“/5678L—£11 =

rl2 = 0xCCCCCCCC rl3 = 0xDDDDDDDD rlz = rl3i =gX 0000 doon |
ri4 = OxEEEEEEEE rl5 = OXFFFFFFFF rid = DX 20, lris =
IR 0x00000000 IR D AN 00IL. et
CTR 2 0x00000000 CTR 2 | 6X 0006 Goed |l —
RS Aol ole]l otol otef ole| clol o0iol eofo|

R\~ ooei so0( ss0| cost

Gnde t

P

by

saof ooa{ sasf Ooaf

L

OO O \

(

(

Sy
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DC0O0005 before: lis rl4,0x0005

678c §1CE0400 ori rld,rl4,0x0400

6790 BO9EEQ0l6 ibz rils, 0xls6 (ri4)}

6734 70855214 add r4,r5,zl0

6798 TD495B78 or r9,r1l,ril

679C 806E001C lwz r3,0xlc(rl4)

67al 912E002C stw r9,0x2c(rl4)

67a4 990E0032 stbh r8,0x32(rl4)

67a8 7C4A033B8 nand rd,r2,rs

Before . After

r0 = 0x00000000 rl = 0x11111111 r0 =oX 000D pOpO] 1 =
r2 = 0x22222222 r3 = 0x33333313 r2 = r3 = axstjjg;oéé/
ré4 = 0x44444444 r5 = 0x55555555 Yd =oxerrf£€6€ 5 =
r6 = 0X66666666 7 o= OxTTITTITIIT ré = r7 = )
r8 = 0x88888888 rg = 0x%99%93599% r8 = r9 =OX35333663//
rl0 = OxXAAARARAR rll = O0xEBEBEBBEB rlio = rll = i
rlz = 0xCCCCCCee rl3 = 0xDDDDDDDD rlz2 = rl3 =
rl4 = OxEEEEEEEE rl5 = OxXFFFFFFFF rl4 =ox000504/(_,0//ri5 = 6X0600 0o EF |~

Address 1o o[ [or]oy Jer [ 03 (06 [o1]ad [on AR [ [P ET E
5(3‘{60 ~-gooUa 0w 11 22 33 44 55 66 77 88 9g AA BB CC in]n] EE FF 01
50({[@ A00004-.0 23 45 67 89 AB ch EFE FE nc BA 98 76 54 a2 10 65 -
Soo [4088EEa0 Ba |RA [ 8AR [BR
Soq30 [4eeeeese T8 |-
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5. Interrupt question #1: This question deals with setting up I/O modules and interrupts. In the space
below provide the code to configure the MLAO3 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83¢00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.

\(\S %31) oK :é‘:} e O H dart
lis R30, 0X 8o H Y-bit LEL

lis R3%,0x 526l H 39\~%;+-L505 A
\ie RAY,0X 8262 # 12-44 LELE

s e al, oX 5263 H ° bi+ LEDs

l{s ?\E:_,Gi} 0 Xg& ﬁ PL«JK 5’-«.#0/\;
\{ P\\) 0m ‘FF Laable. c{/'.vr'.}of /%’1(1,51 5@#;"&5
SHw R, oXiooe (R3I)
LR, 0K A5 SRS
b Ry, 0XI000 (R3]
\i Ry, 0xal o 0LM
sTw Ry, oKwed (RII)
\%P\\ oX 1 H set 2 sdop bits + Sbhit werd (=544
‘ ) O b
SFw &, 0Xooc (R>1)
L R, ox | e sable recejver dub feady

St ploooy(Ry) K et

\v v, O )
ct Ly L{( Mo) Fﬁ 5&+ DORs Lr LEE (owff}a«\{:gj
Stw Ky et

Stw Ry, 4 (R31)
St K, H(RE)
Shw Rey H(827)

o b
S RUTiR st 00K g psktbs Copede) 205

i,

over



An O . aterrpd comtwllen
lis R3S, OX 8350 g Ty o

VR, 0X €

A

Stw Ry, 55{’}8 (b))

H enable UART potecrpds

}; R\} oXx53%

¢t Ry ) o ¥ jcC P\_%WQ_ 4 o tfer f”h’{*‘m'*fz?aq‘ enable

e et

bese addr o5 vectsr fuble

So—

\ is #, 0x 2000 #

witee s |

M TS
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code

-needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition — take the appropriate steps — in code — to place the character in
the mgllbox locat%at Oxffff2200. Be sure to reset any flags that need to be reset, ctc.

. i elel i ; ! | é ﬁ‘{q{r
A3, oK &eo #OGART bece

‘ i _
\\ 5 RJI ; O X 8-350 p !H‘“%“{f“f?&" ﬁan‘f‘f’v-/‘«/@’” base el

Ale R24, OoX ?W—F 2200 @ A | e
Cor Al _516"”;-2({-%{'?(:3&00 s pe e s [ 20 X add

| o

’W% @\\i O RSO» #:'L_ CMCK S-{?‘j‘hf"& ree ;fL /ﬂ"ﬁ&ﬁﬂ'ﬁf‘o//er‘

ond 1. k3, AL, 6X§
beg ed. I5K

o

bz R29, 0Xjooo (R31) 4 read data
£ otore  dfata

I eal, ox s
S+W [L}\}O\KLCR)O) :}:F m%ow/&té-x_ ;w‘("éfro,a"/’“(‘;;;’rafé/)
Snd - TSR

¢ 5
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1. Information representation question: (you knew there was gonna be one of these!) Consider a
system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table,

Number Bit Pattern Value of
Representation
Valu,e of this bit pattern; 101100.100100 -19, 437 & W
two’s complement
Value of this bit pattern; i
unsigned binary 101100.100100 by 5675 A
Generate bit pattern for: f ‘ " _ 7Y
two’s complement Lo | i’!l | @ R L1 Do o !
Value of this bit pattern: | A
bit two’s complement 111000.110100 - 7,175
Value of this bit pattern; ’
unsigned binary 101010.101010 Ye.656¢25 L{
s T e A ~"
1@ 1o o ool 09
toytoo , 1 oo (OO0
O1 69 /| o I 1 O ) ¢ Hy , S¢= 5
l
4
’ L S ) e
O{OU Pl . 6 l&_ !1! 1% © ~|7.258 ,2$.22.0, 50
-2 {5y .
7-> Z 4 = .-Sav2 . J.D'
~ 17 . y37S
Cloodl ,py00o00
tel Lte  Jog ot 1y
P10 0o | Vo) oo * ’
ooo [t 1 ©° v 16 || fe ! tre tree e

Student 11
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “suBr” is called

- in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr Bits Instruction \F - {645+ 2
10024 60000000 before: nop
10028 43000305 bl QUES3
10CG2C 65000000 after: nop
1032c 3D401232  QUES3: 1lis rl0,0x1234 S AN
10330 614A5678 ori rl®,rl0,0x5678 ' ~5, Oy LF
10334 39C00020 1i rl4,0x20 rroy /
10338 7DC903A6 mtctr rl4
1033¢c 7CADFE70 over: srawi rl3,rs5,0x1f $585 s 5 g ‘;
10340 4200FFFC bdnz over Loy esy | Olol svor sled otol mal
10344 7022FFFF otra: andi. r2,rl,oxfff y b ; - ;
10348 4182FFFC beg 0,otra
1034¢c 7CC74B78 or r7,r6,r9 : o © o e 0 v e \
10350 7D0O86038 and r8,r8,rl2
10354 61691221 ori r9,rll,0x1221
10358 4E800020 blr
Before After
rd = 0x00000000 ri = 0x13111111 ro = ﬁ_’y rl =
r2 = 0x22222222 r3 = 0x33333333 r2 =0€IHD1 i r3 =
T4 = 0x44444444 r5 = 0%55555555 r4 = rs =
r6 = 0xX66666666 ¥7 = 0X7T7777777 ré = r7 - LERFEERE L~
r8 — 0xBSE84888 r9 = 0x59999299 rg = §E8LEIE) w0 = 0. B BBBREBM |
T10 = OxAAARARAR rll = OXEREBEBER rl0 = oy 234567¢ | x11 = =
L 3
rl2 = 0xCCCCCCCe r1l3 = 0xDDDDDDDD ri2 = rl3 =oo © @o 6o @) T Q
rl4 = OxEEEEEEEE rl5 = OxFFFFFFEFF rl4 =@Yof20-?9002t?__,,r15 =
LR 9 0x00000000 LR Ox le02c 1
PRt
z CTR & 0x0000C000 . CTR D> 6, -
T oz tie?

po°l

- | AT -

l;ll

L ioobooh CQj)

lo U\ fol\l (@2 1V Jegi
pwol e0L2 00lo poo & oo 1 oo ©
[ o] (o 1/ | @ v jo1 i | oot 1!90
S l\!‘:? :
H \Looo'«‘{
: . i,
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

o 0080000

6788 3DCO0005 before: lis rl4, 0x0005 b co6dH OO
678¢ 6LCED4ADO ori rld4,rid,0x0400 4 I TP
6790 89EE0016 1bz r15,0x16 (rid) D oeloq60
6794 70855214 ~add r4,r5,r10
6798 7D495B78 —~or r9,rl0,rll
679¢ BOGE0OD1C ~lwz r3,0xlc(rls)
6§7a0 912E002¢ ~gtw 1%, 0x2c(rl4)
67a4 990E0032 sth r8,0x32(rla)
6§7a8 7C4033B8 nand r0,r2,ré
Before After
r0 = 0x00000000C rl = 0x11111111 T0 = P ddddddd) ATl = )
r2 = 0x22222222 r3 = 0X33333333 r2 = r3 =gxfqyzgorad S =
r4 = (0x44444444 r5 = 0x5%555555 rd = @x-ﬁFF‘FN-‘-F'P/ r5 =
6 = 0XE66566666 r7 = 0x77777777 e = r7 =
T8 = 0x88888888 | r9 = 0x99599999 |18 = r9 = oy ps66 DB EE
rl0 = OxXAAAAAAMA rll = O0xBBBEEERBB rlo = rll =
rl2 = 0xCCCCCCoC rl3 = 0xDDDDDDDD rlz = rl3 = Py
rle = OXEEEEEEEE 15 = OXFFFFFFFF rl4 059 boS 0 4OSA rl5 = Oxaaacqéa,o, )
s ol
Address ) 1 o "l S & 7 g 4 N £ | Dl E 1
6 ©652% 4000040¢ |11 [22 [33 [44 |55 |66 |77 |88 |99 |an | BB |cc | oD [EE J7F | o3
eeefedlVINann00a1n | 23 | 45 | 67 | 89 | AB o) Er | rE | DC {BA |98 [ 76 |GA SNy ]
200 50424 40000420 (149144999 [7
be2 fou 3 45000430 s [~ S— —
0;(5555§S5$ A= lorve -
by AD NARAIE g- e
6 =~ {°1})
o
2= oo |©
Ltz ol O _
Q 2 O
ng = 11 o
—
(S}
e,

g
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLAO3 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 ~ Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include

instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.
,5.27‘( LC({)DXIOOL \\ < e io)@g)_f@}ﬂg__g_oo OO@h '-‘*Vt#ﬁT

CSed DL/‘/\/OXWOQ [ I’*\\) Oy g O it Set LLQ_/Z)f‘of
Mot ame L T w 1l
 Set DLL;UKI 006 <4y e\ : /:_C%_(#p\k A Set Leo |

,set TER, v looH

. 12, 9x 0} b load Dwiser ladeh mSP
L Sex LED\)O% §2L%e000 — et LM( W Sle VIso r Lates §&
o {“lO o 2 i
Set LEDT, by G2l Sﬁ')) PBJ_Q—‘-’ ) b (. LSS UL
se ) ISR ANTRIWY AT
(sex LED3 oxB2éless |1 013, 0x 45 # LowuhWDwiser L»«: S
oose i . e . Store Divisor LaTe
¢ St LQQB‘J O‘K%?{"p S‘:“:’“(’\) 51\11'5/9_5&%th[‘0 ;fignqﬁﬁz MA—ET :FLHL?(‘/'L/?‘ b
tset+ TSR, oxo LS-:{:E};__r_g:‘__\..}i:,;ggﬁ;.’(fb—%o\ oy canble prarty Zstop ks Fhihtsfps.
sk TAR ) Oxo¢ Ve, By @ e
PN M‘E&,oﬂaf- \S‘h—-q ~T LCR(V__
s tfox2000 —— HEYPR o ddvess
mtegpr oS
lis r1G, 648350 # adercapt cirles
. ) X 2T T
by el ox g

pert ST e, b? . "—
g 4 1 ;I%E._if..l@}—éé’ ¥ fed TSR WQ_J ¢ beed LEA

e N?/wtzg&\& ¥ Set Than

L c\E, 0g6) )2
St &, MER(ME)
PR e
s vae) LEPI@N
St pih, 4(eD0) ﬁ}PhJ
P o y
12 Ol LEO@Y ]y o LEPe c2 2

e

\“‘1“-%
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition — take the appropriate steps - 1n code — to place the character in
the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.

' ' A %360 # Tudserupd Cyoler s would P
. 52_& eae )-0%{'@00 l; 5 {:%__‘ ] OK . R Wﬁ—m e K lg @,LE{/!’ P_u%ﬁpfie—;__g Q
, St LSQ-)O.,{{DH‘IS C.__Z’POX'%?;,OO:H dreT 2o Saft,w
rSer AR Ox ¢ L — 2 e, g
@0 j o ,%S o o
[0, e ( n Z\ 4 load  chopacter Tron bertCe

1 ClwE—t— Set Ljae stahs reglsle -

Lse (r2)
. S T e l o 'f’.{,q
St 21t TARGD. ¥ S clece Tudaconp? Availabt
o N S 3, 05 PEPP2 200 @ f H [oad psil JDO)/ [scaison
944\(‘\@, o(r13) M Stote fec ived (a4 4 ]907
Ry
.



Final Exam - 2 EECE 344 Fall 2008

1. Information representation question: (you knew there was gonna be one of these!) Consider a
systern that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table,

Number Bit Pattern Value of
Representation

Value of this bit pattern; L
()) two’s complement 101100.100100 "\q . H%/] S

Value of this bit pattern; A
b} unsigned binary 101100 -;LDC;J-OO l’f L’{ . 5 @25 “

Generate bit pattern for: i‘! i@ 9 1
C) two’s complement i 9 sfi i O ~{ ! E 0; @ A7 =

i ( i -

Value of this bit pattern: | ?
@ bit two’s complement 111000.110100 ""7. l 87§ o

Value of this bit pattern; . .
Q) unsigned binary 101010101010 le g& 5(025"/

|0\\00.\00\00“’W

OA00LE, QAR
T 0
010041.0V 81D D

©) W/p=85 I 010001, 610000
§lp 4 O (OLL10. 10 LV T
e {o{110.110000
Yq—| D

Vs 05

@ [11000- 110100 I

gooiti, oo 0t
[+

TN
~—.1875

e, © grudent 12
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “suBr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment exccutes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Bits

Addr Instructiocon
10024 60000000 before: nop
10028 48000305 bl QUEEZ3
1002C 60000000 after: nop
1032c 30401234  QUES3: 1is rl0,0x1234
10330 614A5678 ori ri0,rl0,0x5678
10334 338C00020 li r14,0x20 ~ oo
10338 7DCS03A6 mtctr rl4
1033¢ 7CADFE70 over: srawi rl3,r5,0x1lf i
10340 4200FFFC bdnz over i
10344 7022FFFF otra: andi. r2,rl,O0xffff, N
10348 4182FFFC beq 0,otra
1034¢c 7CC74B78 or r7,r6,r9
10350 7D086038 and r8,r8,r12
10354 61691221 ori r9,rll,0x1221
10358 4E800020 blr
Before After
X0 = 0x00000000 rl = 0x11111111 ro = =L rl =
r2 = 0x22222222 r3 = 0x33333333 r2 =ijz7;z,zf$@}" r3 =
r4 = Ox44444444 r5 = 0x55555555 r4 ;\\\km__ﬂ_ﬂf”/ r5 =
6 = OX66666666 r? = 0x77777777 r6 = r7 = OXW#@:F:J/
r8 = 0xB8868888 r9 = 0x%99959999 re = OxBELLBEEE (| 9 - Ox 86@333
r10 = OxAAAARARA rll = OXBRBBEBEB rlo = 0;(\2'5L151073 rll =
rl2 = 0xCCCCCCCT rl3 = 0xDDDDDDDD ri2 = r13 = 9y 0006 DD | —
rldi = OXEEZEEEEE rl5 = OXFFFFFFFF ri4 = O)L 7.0 o t-ris =
LR 2 0x00000000 IR 2| oy |0072C
CTR 2 0x00060000 CTR = om—) ‘
N i w pjé
Oilo. oL 101} vy /
X (0ol 0010 000 F
- q N ___ﬂ;,_,_i-»---i"’.“‘"'ﬁ"i""“‘
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DC0O0C0S before: lis rl4,0x0005
§78c 61CE0400 ori rl4,ril4,0xC400
£750 8SEE0016 lbz rl5, 0x16 (rl4)
§794 TC855214 add r4,rs,rld
6738 7D495B78 or r9,rl0,rll
§7%c 806E0Q1C 1wz r3,0xic{rl4)
67a0 912EQ02C stw r9,0x2c{rl4)
§7a4 990E0032 stb r8,0x32 (ri4)
67ag 7C4033B8 nand r0,r2,ré
Before . . After
rd = 0x00000000 rl = 0x11111111 ro = oxXDOPONNOD 7 r1 =
r2 = 0x22222222 | r3 = 0x33333333 |1r2 - 3 =dec Uzl 0L S|
r4 = 0x44444444 r5 =.0x55555555 4 =OyFReREF Jrs -
re = 0OX66666666 r?7 = OX71ITITIT re = ri =
r8 = 0x88888888 r® = 0x99999999 rg = 9 =OXBeRARGARRB _—
rl0 = OxAAAAAARA | rll = COXBBBERBEB il = rll =
rl2 = 0XCCCCCCCC rl3 = 0xDDDDDDDD rl2 = rl3 = -
rl4 = OxEREEEEEE rl5 = OxFFFFFEFF rid = p S ovol Jtls = op00000EF |
Address 01 Z | 3|1 S b7l xla AT C O & |
#0050400 [ 31 [ 22 } 33 |44 [55 J66 [77 |88 {99 [AA [BB |cC | DD |Em | FF | 01
googo410 |23 |45 |67 [89 [aB fcp [Era| FE {DC IBA [ 98 |76 [B2 |32 | 10. |65 .
0050420 , Be| e G| 6B~
$§o0g0430 B
: colo
N oy PIRY:
00 V00 -
X
oy T Do 9
TR nov
W (101
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons - Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e80000. LEDs at 0%82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82 00 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, tifner 1, or timer 2, do include
instructions to configure interrupt controller at 0x83860000. Interrupt table lives at 0x20000000. -
- L/b?'f‘
Moin ¢ - 014 0X 300

W\s €3, 0X £3e0 ﬁaAAmsoPuﬂ lis 10, Ox 82O e

SO

£ 14,200 Bamel |, e, # setas
R oig Vb o el iy O
tr v mm 326t
' “5 Fl'l OX 820! LEDSA
Cihd ; H, @C@; ll o “J .‘
L e, ox ELQI - St L 12
bi
SWYH) (TS) 1S f‘\3 D;(S’L(a‘z/ fg«%s@
AL RS
St D (/LQC‘/:D 18“';})”“(,“ lbi( ri3) = &b T,_j
“lis b, 0x 8T - 5P
S, 0% T i
s’rw ¢S S LCR(RY) ‘”s'”w J—u, Y (riv) .
[t rS, 0x%- s ris, oxsey ¥
Swrs IEr(@2) | f rn. aw,)
oS MAmjs -va Wt CMM!W '1! . Srw v 1) L{(rb5
A5G 074838”0 t T‘f/ o
e, 03 . [P __pnop
\E2 | & flop
Shw r’? M@Q("@ | &Y
V7, o || ws/Zloop~ b log Hsabely ©
sm m u:‘@(r@ |
\\, OO otF | -
Shn (4, oy &) \

T chr"éL:Z: l , .
Hx'ﬁdijp;p_zﬁ PR C@e@mn ‘*‘B’)/ {
Sex LCR, "Ox100 ¢~ }
Sk DU, Ox 1oy —
‘St D\fi-; % 1600
ST IER DX 1004 = | e
R o M‘E\QJ OXNC ~_ . .
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 3. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’thave the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the interrupt condition ~ take the appropriate steps — in code — to place the character in
the mailbox IW@ Be sure to reset any flags that need to be reset, etc.

w Ougu,n/!/wua, Sarg. Mdﬂ&S 'ﬁ)v* AT A In Cfmp?—cmmu,@(

por . 115 r3 oxgzeo  FURRTIg [, o [SR
Wt s rb ox5380  ®lintc T

ISR sturts here
Offj %500 4 UART - (S ‘

W '7 o \\ % Alsabing iMkemept
&]'w r‘? m:zfra(ﬂ@ a%% CMSREE) @éﬁg @/
e SEN——— - ;

Vs ra, on bEF
60V, (4, o%z200
Sho 12 p(ra) Mo - tos ot b ekt oo ot

g, TH“R (r

e

1 (" A0, 048 N o lack Sor bibst
<g'h/~> A0, mc&(\? @:% e f PR
gk b

nop
hop

e

B Vi

R R

o Sex MEQ Oox \C
v Sex RBR, oxX 00D ﬁ%cwok\owﬁ’

LS LSR, 0% [01Y iy 4F
| P"T%mm
CSEE THR | 01000 ~
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1. Information representation question: (you knew there was gonna be one of these!) Consider a

system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table.

Number

Bit Pattern

Value of
Representation

Value of this bit pattern;
two’s complement

101100.100100

~19,4325

Value of this bit pattern;
unsigned binary

101100.100100

M4, 5628 #

Generate bit pattern for:
two’s complement

| j

17, V,/’f’

Value of this bit pattern:
bit two’s complement

10111611 0000

111000.110100

T T NEFS

Value of this bit pattern;

unsigned binary 101010-%%&3}301\%“ 4 Z, 65-6?‘?,,
101100 . (OO 100 ) |
SO VO h@q@iﬂgiuaaaa
O‘@m | ‘ %z IR
= .MWE”'C} | ' i
601} o' e
0| )y b — “d\'\O@Db
(I {3 [D (10 o
OO
1000, 119195
| po1 0
- ¥ baD! ! b o# . gu

TG 11 00
poo il

R Student 13
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does...) The routine “suBr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

Addr Bitse Instruction
10024 60000000 before: nop
10028 48000305 bl QUES3 Lo 3qC 07
1002C 60000000 after: nop = e 1
o0 7 CTy
1032c 3D401234 QUES3: 1is rl0,0x1234 o010
10330 614A5678 ori ri0,rls,0x5678 PN N
10334 39C00020 1i r14,0x20 r =31
10338 7DC903A6 mtctr ris , _ _
1033c 7CADFE70  over:  srawi rl3,r5,0x1f = &Gy ff{""“gﬁc &> 101
10340 4200FFFC bdnz over . o= coowot |
10344 7022FFFF  otra: andi. r2,rl,0xffsf § 0 5 77
10348 4182FFFC beg 0,otra
1034c 7CC74B78 or r7,r6&,r9
10350 7D086038 and r8,r8,ri2
103524 61691221 ori r9,ril,ox1221
10358 4E800020 blr
Before After
r0 = 0x00000000 rl = 0x11111111 x0 = ) ri =
r2 = 0x22222222 r3 = 0x33333333 - r2 = 0)((/ ] ;}i N 3=
r4 = 0Ox44444444 r5 = 0x55555555 rd = rh =
V4l
Y6 = OX66656666 r7 = 0x77777777 ré = 7 =gxf:p’[%f{-f'/
r8 = 0x88885888 r9 = 0x99999999 r8 = s = x2999Bp BB O
D:’St)' p—— /{_
rl0 = OXARRARAAA rll = OxBBBBBEBB rl0 =X [ 2YY§6IF | r11 -
rl2 = 0xCCCCCCCC | r13 = OXDDDDDDRD | ri2 = 13 = OO0l Y- i
rl4 = OxEEESEEEE r1l5 = OXFFFFFFFF riz =0x o061~ 7Fis =
LR 9 0x08000000 R 2 [ Ox 006\ C0ZL —
CTR 0X00005000 CTR > /’f:g ™
&
0110 |
y 00 7o -
e pre 3=
L 2l
|
o1 10
10060 . 5B ! o |
06 P o010 00—
! ¥ ™ ‘ 0 \ 1
O joy
o0 100
1099
‘O o0 S
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,

this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try

to attach any meaning to the work done. And, once again, only half the registers are shown.

1Y =0005pH9D

6788 3DCO0005 before: lis rl4,0x0005
678c¢ 61CE0400 oxi Tl4,rl4,0x0200
6790 B8SEEOQ1e6 lbz ri15,0x16(rl4} -
6794 7CB55214 add r4,r5,rl0 fae oG
6798 TD495B78 or re,rl0,rll - otet
679¢ 806EQ01C lwz r3,0xic(rl4) R IR
67a0 912EQ02C stw r9,0x2c({rld) e,
67a4 990E0032 Stb r8,0x32 {rld) '?y-l cL £
67a8 7C4033B8 nand r0,r2,r6 T PR
! ol
Do1g ma= 1108
Before . After
r0 = 0x00000000 rl = 0x11111211 0 = X DOpHDPIY ] rL =
r2 = 0x22222222 r3 = 0x33333333 r2 = T3 =eny YT UNDES |
rd4 = 0x44444444 r5 = 0X55555555 T4 = oy EPFEFF AL TS =
r6 = OxXE6666666 r7 = 0xXTTINTITT re = r7 = /
r8 = OxBBSBBSAS r9 = 0x99999999 re = TS =pxBREBIERT
10 = OXAARAAARA rll = OXBBBERBER rlo = rll =
rl2 = 0xCCCCCTCe rl3 = 0xDDDDDDDD rlz = rl3 = .
rid4 = OxEEEEEEEE Trl5 = OXFFFFFFFF rl4 =¥ 000(0YOL A LS =0k o2 3 )
o050
Address [N 2D f = | £ Pl x1s /ot T2 c31ry Irr
46666400 |11 j22 (33 |44 [55 [66 [77 |88 |59 [2a | BB | CC | DD | EE LEE..
46069410 |23 |45 |67 189 [AB [CD |EF [FE [DC [BA [98 |76 |54 |32 | 10 | 65
4EEr0420 B[R IeF|on _L—
AD068430 BEA
-

= 13

)}
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5. Interrupt question #1: This question deals with setting up /0 modules and interrupts. In the space
below provide the code to configure the ML403 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART -
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.

e+ DU Ox (080
Lce b duriox 109

T o TIOUL TS

WS 71 B 3ZeO w Basz Fer uala

S r2,exso TS Lis 1507530
st 12 e g&@o

Worz o i 14, oxz=o
S oo v 20 DLCED) wiveor! 1T
LMool ) wrteci |

P 12, el E Y
lirz LoXEY <,

St r 0 BelRD
T3, ONE2E
Iy, @

oo 2, 4 (LY

. 0
s, oy Ee ] " [:‘Uf’ﬁ.
5;“?'44) oy qw M;K>

e 5.2 £ AABLIN,
HESTAR F AR
$7w 0210 AJ(y9) # M= N\ g 8fRbl %

e
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,

since we don’t have the interrupts turned on for switches or timers.

So, include here the code

needed to implement a receive-the-character routine with the UART. When received-new-character
is detected — the inferrupt condition — take the appropriate steps - in code — to place the character in
the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.

e/7p e

orl f Iy e <
Tu_l ) O(Sf@‘

o, omm\@%
S

Fodofo Ly OXAPVY LS

A L
SESTTY oK (r”5>

ot

oluck g

IR MOX/OO@T/ 0

Ne wes)

™ pos A

nove SuEH A5
S‘N‘" AW D TN

Lo vl Sr7LL
;+ AL ErrAcC

'*z/%c & CEF. ﬂf_g-!;g_iﬁf

VLUF?WQ/ fvt?oh T,
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1. Information representation question: (you knew there was gonna be one of these!) Consider a

system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing
elements of the following table.

Number Bit Pattern Value of
' Representation
g use.
Y;L?;f’;‘ﬁﬁ;l’a“er“; 101100.100100 dyf ., 56x
enerate bit pattern for: -. ; 1
(t}wo’s ctoublptlgrr;tant . ! 0 !l ‘O? HOOOO - 171 e
- 5
bitowo's commplamont 111000.110100 ~FRES
Vuilsli‘g:e{i‘fi;:rigpam“; 101010.101010 U2 65625
101100 - 100} {11000 110100:
olpoll -oll0 oot} . o010t .
’—’_’—_/_\—_J——
01001 1-0l1| oomll-oolloo
YOS T 1A%,
58779 0 T o0 18xs
1, + 2L+l 0135
| Jojlroio.l /rolo
| 0100 100 Aoop N
0 43 =5
LI o > 1
‘ (G
224244 H 2065698
14 = [b+1 = oodl -
I/Llc 2—-1 :,O.DI_

oloool.oloooo.

lot1yo-10111 |

’j’_ i lLL——--. ‘
[o110. {[OQDO - | o, Student 14
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operations (in
other words, don’t try to make sense out of what this routine does. . .) The routine “suBr” is called
in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “be fore”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “after” is reached after execution of the subroutine
(remember to enter vatues only for-those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.

.Bits

Addr Instruction
10024 50000000 befors: nop

10028 48000305 bl QUES3
1002C 60000000 after: nop

1032c 3D401234
10330 614A5678
10334 39C00020
10338 7DC903A6
1033c 7CADFE70
10340 4200FFFC

r1l4,0x20
tctr rig

bdnz over

is rl1l0,0x1234

QUES3: é@

ri »l10,r10,0x5678

over: 9Ysrawi rl3,r5,0x1f

10344 T7022FFFF otra: ndi. r2,r1,0xffff
10348 4182FFFC beq 0,otra
1034c 7CCT4AB7S dr r7,r6,19
10350 7D086038 nd r8,rs,ri2
10354 61691221 ri r9,rll, 0x1221
10358 4E8C0020 ir
Before After
r0 = 0x00000000 rl = 0x11111112 ro = 71 =
r2 = 0x22222222 r3 = 0x33333333 r2 “DMHH r3 =
rd = 0x44444444 r& = 0xX55555555 rd4 = ~ rs =
Y6 = OX66666666 r7 = Ox77777777 ré = r7 = OXFFFFFFFF//
r8 = 0xS88888888 r9 = 0x99999999 rs =OX%@88%3%?3 Lr9 =
r10 = OxAARRAAAA rll = OxBBBEEEBR rl0 =O)(|23}+5;(,%,r11 =0XBBB€F’)BBE/ E
rl2 = 0xXCCCCCCCe rl3 = OxDDDDDDDD ri2 = ri3 =‘19*FF"}EF'FH?- a@
rld4 = OXEEEEEEEE rl5 = OxXFFFFFFER ri4 = OK20 - e—TTL5 =
LR = 0x00000000 LR = OXTOOQC_
CTR 2> 0%00000000 TR D ¥R -
) 9]9] 1002
cool o0ool oool oool 1000 1000 1000
PUEL vl r jloo 1100 1100 JLl0O-
A e |©0 0
: [’OOfD [000 [O0D :
oool 000
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,

this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t try
to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DCOC00S before: Ais ril4, 0x0005
678c 61CE0400 ri rl4,rl4,0x0400
6790 89EE0016 Abz ris,ox16 (r14)
6794 70855214 4d r4,r5,r10
6798 TD495B78 £r r9,rlo, ril
£§79%¢ 806E001C Awz T3,0xlc{rld)
67a0 912E002C Atw r9, 0x2¢(rl4)
67a4 990E0032 th r8,0x32(r14)
£7a8 7C4033E8 }(?nd r0d,r2, 16,
Before . After,
r0 = 0x00000000 rl = 0x11111111 r0 = OYDDDDDDDNAT! = 9
r2 = 0(x22222222 r3l = 0x33333333 r2 = r3 =Y 543210(75 -
r4 = (O0x44444444 r5 = 0x55555555 rd4 = OXI‘:[:F\:FFFF.,/ES =
r6 = 0X66666656 r7 = 0x77777777 6 = ' r7 =
r8 = 0X8888B8R8 r? = 0x99995399 r8 = r9 =0KP§BBBBBH%
rl0 = OXARAAAMAA | rll = OxBBBBBBBSB rlg = 11 = - ‘
rl2 = 0xCCCCCoce rl3 = 0XDDDDDDDD rlz = rl3 = -
rl4 = OXEEEEEEEE rl5 = OXFFFFFFFF rld =X 0soH00 br15 = OX 000000EE
Address 4] ] 2| % 4l E| ]| A1 ¥ 9 AR ICIDIETE,.
VOOBOUOO 10000400 | 11 | 22 | 33 |44 [ 55 | &€ |77 |88 |95 | a2 | =5 | co pob [EE [ FF | 01
poo S04l 40000410 | 23 |45 |67 |83 |AB [ CD (EBE) |FE [DC | BA |98 | 76 |(Ga la2 10 6]
o 0050420 40000420 AT 199 | 99 | ¥4
© 90 50" 20000430 3% —_ — @
(o100 lol0O |ol0 l0lOo-
Lolt (ot qpli tolt,
J——
o1l (D] [otl (D11
polo ool oolo ool
Do oplil0 ollo 010,
0010 0010 o0j0 001 ®
1ol 1oy Liol liol
“\‘*k
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers is UART —
Push Buttons — Timer 1 — Timer 2. UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145), located at address 0x83e00000. LEDs at 0x82600000 (4 bits), LEDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1, or timer 2, do include
instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.

ceet LR, oxi00¢.
$et LsR,oX oM.
st MBR 0%
Uiget ©LL pryo00

3% P QWQR'%_/ Lset IER, OXO

- g OX3000 -  iget ISR, OXU.

- : .zet AR, O% 4.
# Bowdrade #,

2:2. v, 0x83eeu000g)k,

, ori rl,rl, oxg2eocommel ol d 5‘%;7
03! e Wl ) PN
‘ﬁf QL pa, Ooxas 7 "CF Lok oesehea, P
SN2, Do), H ol ol o O0x6%F .
‘ P

S v2 ,oxel .
St 12, PRMLr2) # D’“%__——E;—L 2, ox@)  # entble parily
= S 2, LERLE)

Qs 13, 0826000008k,  H 4bits T
Okl D3 OXET T o UER 4‘/@&’9) o (ER =
QGs rH 0x 826 loooo@h. & 32bits.
ori . i, rd, 0x826] oooo@d . ,

IS Y51 OXg'&Q’—OL?GO@E’ ZL‘,L 32ots.

' 5 15 ,0x 3 o000 :

81; }f{o : gié?@j‘o’_@frﬂ%k " 5bits

ort Y6, Yk, 0XB2630000Q

Lo P, 0X0 . |
f‘{t‘\;\j r=t, /—TC&) W malke H b\jsr {0 m‘\}?\uﬂ\i
by, 4l sy modce 30T o Uk
:—;(g :—‘1 JL&LES_)' 4 wouce 32 bit o W—lrch.. 7
i t - ' ‘t o )
45t Y—‘-}') H.(_I‘ﬁ)) 'ﬁ WARUS . A b["lf 'H) D‘Uéij&@t{s‘

H Interrvee

. > i 29, ODO@LL. ﬁ' I-NTC*
g 13, og@%f S o0000L .

oY) v&, f —_—
,Q:w?l[o) %’%}%Y@}W "R o
W Tios TERLYEI EVPR OIS This e somt
-5; i 0% 2000 0000&h. #Y \IY gsh'ism T hawst wrote,

RN : ‘ P
ori ri, meoxzoooom‘jﬁl% EVPR 2 tspr BEVPR;, ) | tor EVRR,

EEVpr ¥ = wrteel. ! H sob gE bt 4n |
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~ the interrupt condition — take the appropriate steps — in code — to place the character in
the mailbox located at 0xffff2200 Be sure to reset any flags that need to be reset, etc.

B TSR B 0=

: ?—?ggzrzoo@k * Znak box
“gﬁ' W]%-_ ?TZ L oxH48 22008 .
Qe I3 Wﬁg bufgt?r.

/7 sty iz olrD #.9 - Aol 7
LT @&m oL N '

....... 05 LL Y60 \
< R SR | AG.
Lo ¥ Ho1 x5z Héwj} poget e ‘Q\% O‘g .
Sl V15, TAR(ES)
Yxe'\ | - # wa/g/
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system that uses 12 bits, with the radix point right in the middle. (That is, p=6.) Fill in the missing

elements of the following table.

7
U

g1o001 010000
-

1o 10,104} ;—H‘
T

!
\a\\IG.I*OOOG =17 /t{'

~

O o\

Number Bit Pattern Value of
Representation
Valu’eofthzsbltpattern; 101100.100100 _ ’C’q/b L
two’s complement AAARIR Y I . }
Value of this bit patt el 9
aiue o 1§ DIt pattern;
unsigned binary 101100'1,11,;0,"%{50 ('IU‘IL ,//o Iy
Generate bit pattern for: : 1
two’s complement IOlI\ VO, Hipood A7
N
C L )
Vglueo,fthlsbltpattern. 111000.110100 Q ] '3/ ,
bit two’s complement =
Value of this bit pattern; 21
unsigned binary 101010 @%@%}\?ﬁ\r * a ‘{ oL /

11000,110100.
Yk

Y. 20200}
+ 1

oa\lﬁo

\t.H_*
(TR 4414

7.

- Student 15 i
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3. Instruction execution question 1: The following routine has created by a user for some strange
manipulations on data. Hence, there appears to the observer some un-explainable operatlons (in

Addr Bits Instruction
10024 60000000 before: nop
10028 48000305 bl QUES3 1 = OXo600 0010
1002C 60000000  after: nop o dL
e ¢ tr
1032c 3D401234 QUES3: lis 10 0x1234
10330 61445678 ori F1I¥, r10, 0x5678 - -
10334 39C00020 1i F]%D:QO F5= 0X555% SE55
10338 7DCS03A6 mtetr #ig o
1033c 7CADFE70  over: srawi/rl3jr5, 6x1f/ 31 Pl oX 110 LU
10340 4200FFFC bdnz over omd D060 (:cx-F
10344 70Z2FFFF otra: andi . r2,r1,0xffff PPN ‘
10348 2182FFFC - beq 0,ctra Ld
1034c 7CC74B78 or r7,ré,rs (a—j oo
10350 7DOB6038 and r8,r8,riz g 7 ool
10354 §1691221 ori r9,rll,0xi221 Pt F
10358 4E800020 blr
Before After
¥0 = 0x00000000 ri = O0x131111111 0 = rl =
r2 = 0x22222222 r3 = 0x33333333 r2 = pxagoo vi [ =T 13 =
rd4d = 0xX44444444 r5 = 0xX55555555 r4d = r5 =
16 = 0X66656666 r7 = 0xT7777777 ré = r7 = oXEFFF FEFF4
T8 = 0x88388888 r9 = 0x99999399 8 = 7 x 8888 $EU 4 10 - oxpeeulREBE L]
rl0 = OXAAAAAARA rll = OxBBBBBEBBB [f1D = O \Q3¢ 5L1RIFIL =
rl2 = 0xCCCCoCCe ri3 = 0xDDDDDDDD rl2 = Tl3 =OX 0080 Oooq,,/
rl4 = OxEFEEEEEE rl5 = OxFFFFFFFF @ = bk oDov 00 20 _Lx15 =
LR 2 0x00000000 LR 2 gXoool 00 ZlC. P
CTR & 0Xx00080000 CTR/-)’"‘ OXx } A
1602 —
\OO
L
\ ool .
LA ["8ses8o5s]—> - - - |
%%% . L e R : [ R
ox® °
[ T SV
o oo @ >0

other words, don’t try to make sense out of what this routine does..

.) The routine “suBr” is called

in the code below, and the purpose of this question is to determine the final value of the registers
after the code fragment executes. When the program activity is at the location indicated “before”,
a snapshot of the registers is given in the “Before” area of the table. Please indicate in the “After”
area of the table the register contents when “atter” is reached after execution of the subroutine
(remember to enter values only for those registers that have changed). Note that only half of the
PowerPC registers are shown; the instructions do not touch the other registers.
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4. Instruction execution question 2: Consider the code segment below. As in the previous question,
this question basically is to determine the work done by the instructions, and to modify the registers
and the memory segment shown below to reflect the instructions shown. And, once again, don’t ry
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to attach any meaning to the work done. And, once again, only half the registers are shown.

6788 3DC00005 before:_ lis rl14,0x0005
&78c £1CED400 .ori rl4,rld, 0x0400 W'g =~ X O0CCO CoBF
6790 BIEREQO16 - 1lbz rl5,0x16(rl4)—""
6794 7CB55214 - add r4,r5,rl0
6798 7D495B78 - or r9,rio,rll
67%c 806E001C w 1wz r3,0xic{rl4d)
6720 S12R002C — gtw 19,0x2c{rl4)
67a4 990E0032 —stb r8,0x32(r14)
67a8 7C4033B8 —nand r0,r2,ré6
Before After
ro = 0x00000000 rl = 0x11111113 r0 = ox pDOD DDDD LF1 =
r2 = 0x22222222 r3 = Dx33333333 r2 = r3 = ox54372 /0 t51
r4 = QOx44444442 r5 = 0X55555555 rd = gXEFEE FFE&A 5 =
T6 = OX666566665 £7 = Cx77777777 r6 = 7 =
r8 = 0x88888888° |[r9 = 0x559999999 rg = r9 = » x EBBB RRBRR.
rl0 = OxRAARAAARA rll = OXBBBBEBEB rl0 = rll =
rl2 = OxXCCCCCCCC 13 = 0xDDDDDDDD rl2 = rl3 =
rld = OXEEEEEEEE rl5 = OXFFFFFFFF rld = oxXpg05040e | T15 = Oxoo00 0OEF
: Address [ o [ ! [T 213 [« 5% Je& 7lg | 2[A~ | Blefole e
0005900 e5050400 | 11 | 22 | 33 | 24 |55 |68 77 |88 ] 99 |an [BB |cc oD [ EE | FF | 01
20050410 46680410 [ 23 |45 |67 |89 | AB | (D WBED FE | DC | BA | 98 | 75 (54 |32 [10 65>
po0 50420 40000420 _ BB BB|EBTRR
0050 40860430 3% |
&0
o) o
g x Ah B Adcdsf
r (023 % L o110
: S -
& px5555 5555 . Bon o
F-- - &FF powd v 1OV =D
fo ;O At AN ,@l&g\'hﬁ .
2191 ' 38
o s EP PEEE -
e e
b
fote A .
ol B
1ot
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5. Interrupt question #1: This question deals with setting up /O modules and interrupts. In the space
below provide the code to configure the MLA03 sort-of like we had it in the laboratory, but fixed so
that the only active interrupt is from the UART. So, order things appear in registers 1srUART -
Wmer 1 - "I:Hneﬂr_mi_\ UART to be set up for receive interrupt only, Baud Rate of
19,200 (divider value: 0x145m)'”located at address s 0x83e00000. LEDs at 0x82600000 (4 bits), L.EDs
at 0x82610000 (32 bits), LEDs at 0x82620000 (32 bits), LEDs at 0x82630000 (5 bits), push buttons
at 0x82640000 (5 bits), don’t include instructions for the LCD, timer 1 or timer 2, do include

instructions to configure interrupt controller at 0x83800000. Interrupt table lives at 0x20000000.
»Bet LCR, oxipocC

" Se 't DL, oext oo
Tged DLM, oxfooy
set MER, oxc

_ora, QDODB@@O
,@cs ril oxﬁae,O

ﬂsrl‘l ox%0.
Stw riz, L_cﬁ(m\)
7 30X

Zay
................................... g’%DEW‘“”L Lateh Zjiii‘ra‘.&
si-w vz, w‘é:"”(f‘“!‘b ®
‘Q& Y_g 0)(0"

LS M_._....w-. Pp—

W vy, LCR (1Y)
.Q\ ?g/ O'@?k

ﬂ:ﬂt‘f;{.}t gogigf”h & SET Ve T/o & e

ﬂ_ ?cdi""""‘ ‘Fd-x <R

RERTIRE " T o s oo
< y.-\}f}

g‘(ﬂ-«) i, 4([’3) LL_;—D 3 Sﬁz+

Ls v i, o x ALY *

S‘f‘w V‘\ Lf(__h) - 2 <§-

Gis T, oxpa6d W EEP P

Sl 4-(0”7 Len 4 set o
Lisg v %, oX32e3 ¢Pd7&6@w't¢ et Ports b Bondfomns ca ing
Lor \J Qﬁj; . ﬂ: ow, f Bw‘H‘Mﬁ
Lis g, oxBIY )

g}émr‘r‘//(j{ﬁq—\- 4 set M:‘;Ti:&
F?‘d;ﬁ"wigjgs Erg;;rurf:_d T NERAPPT CONTROLLER
,Ecs wz o:)ﬁ) B pre ant ME Lt

[ G S
steo 1, MER (vid &

b { X * 3
g/“)v" ‘V’é@/‘”") # Enable Trteuph

N vQ‘ﬁ DXQOOO H= I:vt"’wi 'LKMK
V"\““Qvfr‘ ra_& §~Q.JVL00 to f/P
Wrteel 1 'H: set EE Lit

b%;a/ H# cntinile ,&yoﬁo

o

end):

4 Menite Pthenn t LR (enalile wh% = DLLW%@
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6. Interrupt question #2. This question deals with the steady state activities associated with interrupt
set up in Question 5. On this page, give the code for the Interrupt Service Routine for the UART,
since we don’t have the interrupts turned on for switches or timers. So, include here the code
needed to implement a receive-the-character routine with the UART. When received-new-character
is detected ~— the interrupt condition — take the appropriate steps — in code — to place the character in

the mailbox located at Oxffff2200. Be sure to reset any flags that need to be reset, etc.
L SEF - RBRR, oXtoen

SET R, ox10i¢
(SET - TAR, ox C

5K
jt‘r% @ XQoco0oser FlLocas con
255 i, DX 8330 B TNTC Boas addes
Ois v15, OXRIEO # UART Pooo addrear
EJ‘JZ v, é—@dﬂ ana»dEM veoie.ucd
:&:s mz' DXFEFF l39‘5‘t7
C)"‘lr V“!'Z Y‘f'—n)_ *9)(9*3001:(" ?A«;Lub\ iE; Mail bone wﬁQ‘Qr

: oK

st v, 002)  t Place cHacachs v~ ™

£on extein o Take oo

I M_S\_
T R h &
Q-—__g_\g_w - _gww__z.:_g. KM&)&.&
Ay T

)

< ..... 6 _+&j v 3, IAB(’ LMC'&MWLGAQ Tr\,’{;e. w“f,&






