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Elit 1| Registers | Coproc 1 | Coproc |
1 k Compute first twelwe Fibonacci numbers and put in array, then print Mame | Mumber | Walue
2 .data 2||fzero 1] 0x00000000
3 fibs: .word o= 1z # "array” of 12 words to contain f£ib walues fat 1 0x0000oo0o0
d szize: .word 12 # size of "array” i:? g EHEEEEEEEE
5 LLEXT B ®
& la gt0, fibs # load address of array hall 4 000000000
7 la fth, si=e # load address of size wvariable i:; : Eigggggggg
[ 1ur Fth, 0Oi(sLh) # load array size a3 7 0x00000000
a 1i 2, 1 # 1 is first and second Fib. rumber $t0 g Dx00000000
U sw  §ta, D{5t0) # FlO] =1 5t g 0x00000000
11 swo gtz 4discl) # F[1] = F[0] =1 5tz 10 0%00000000
12 addi stl, st5, -2 # Counter for loop, will execute (size-2) times Ft3 11 Ox00000000
13 loop: lw  st3, O(5td) # et walue from array F[n] AT 12 000000000
14 1w srd, 4zt # Get walue from array F[n+l] e 13 Ox00000000
15 add §t2, §t3, std # L2 = F[n] + F[n+l] Ha 14 O=00000000
15 aw §tZ, Sistd) # dtore F[n+2] = F[n] + Flntl] in array §t7 14 Q00000000
17 addi $t0, 0, 4 # increwent address of Fib. number source f=0 16 0x00000000
15 addi stl, stl, -1 # decrement loop counter |31 17 0x00000000
19 bgtz stl, loop # repeat if not finished wvet. 352 18 Dxoooooooo
20 la 2al, fibhs= # first arqument for print [(array) $s3 19 f=00000000
21 add gal, fzero, $t5 # second arquuent for print (size) b4 20 0x00000000
22 jal print # call print routine. $s5 21 Cx 00000000
23 1i  $w0, 10 # systen call for exit 222 ;; Eigggggggg
24 syscall # we are out of here. i e 74 Dx00000000
e || |5t9 25 000000000
1] X 26 0x00000000
Line: 1 Column: 1 [v] Show Line Numbers ||EK1 27 tx00000000
P T T T T T T A|[Fap 28 0x10003000
| Fsp 24 Ox7fffeffo
| Mars Messages | Runli0 | (% a0 0x00000000
|l$ra 3 0%00000000
pe 0x00400000
Clear i 0x00000000
2|10 O=00000000
—— e




W GiAMARSWMars 3. 1 developmentiasmiFibonacci.asm - MARS 301 (under development)

File Edit RBun Settings Tools Help

| l= e

Run speed at max (no interaction)

9 )

A1l =

¥
il
1l
N

rEdit rExecute | :fﬁegisters rCupruc1 rCuprucl] |
= A Mame Mumber Walue
Ui S L= Ul ||$zero | Dl nxnnnnnnnn|
Elkpt| Address | Code | Basic Source B Gat 1 00000000
] 000400000 0x3c011001/1ui 51,4097 la stl, f£ibs # load addresz of array Sl 3 0=00000000
[ Oxe00400004| Ox34280000/0ri 58,51,0 Tl 3 00000000
[ 0x00400005 0x3c0ll001/1ui 11,4097 la §ti, size # load address of sziz... Fal | 00000000
[ 00040000z 0x342d0030/0ri §13,51,458 Fal q 000000000
] 000400010 0x8dad0000|lw $13,0(513) lw  st5, Oi$t5) # load array size Faz f 00000000
[ 000400014 0x3c010000/1ui £1,0 1i st2, 1 # 1 iz first and seco... %ad 7 00000000
[ 00400018 0x342a0001|0ri £10,51,1 S0 a 00000000
[ | 0x004000lc| Oxad0a0000|sw §10,0(%8) v $t2, 0($t0) F[o] = 1 gt q Ox00000000
] 000400020 0xad0al004d(sw £10,4(58) 3w Ft2, 4(§t0) F[1] F[0] =1 5t2 10 O=00000000
] 000400024 0xz21a9fffe/addi $9,513,-2 addi $tl, $t5, -2 Counter for loop, ... 53 11 00000000
l_l O 0 A0 20 Oar S A0 0000 1 & 11 [n =1L lxx Pl ] Od t =00 [l R =N BT} = =T A $t4 12 DKDDDDDDDD
|| ts 13 0x00000000
Data Segment ki 14 0x00000000
Akin 14 Ox00ooooon
Address | Value (+0) | Value (+4) | Value (+8) | Value (vc) | Value (+10) | Value (+14) | Value (+18) | Value (+1c) | Il ¢ 16 00000000
010010000 0x00000000) 0x00000000) Ox00000000) Qx00000000] O0x00000000| 0x00000000] 0=00000000) Ox0o0000000 Tal 17 Ox00000000
0x100100Z20( 0x00000000( 0x00000000) 0x00000000| 0x00000000 Ox0000000c| Ox63540020) Oxe9462065 Ox6leeafol| ; $a2 18 0x00000000
0x10010040( 0x20696363| Ox626d756e| 0X20737265 0x3a657261] 0x0000000a) Ox00000000 0x00000000) CxOQ0000000 E $33 15 000000000
0x10010060| 000000000 0x00000000) 0x00000000| 0x00000000] 0x00000000) 0x00000000| 0x00000000| Ox00000000 )5 E $5d 20 Dx00000000
010010080 000000000 0x00000000) 000000000 Qx00000000] O0x00000000| 0:00000000] 0=00000000) Ox00000000 T35 7 Ox00000000
0x100100a0( 0x00000000( 0x00000000) 0x00000000{ 0x00000000] Ox00000000) Ox00000000| 0x00000000) QxOQ00000o0n0 E 536 77 0x00000000
0x100100c0| 0x00000000( 0x00000000] 0x00000000{ 0x00000000 Ox00000000) Ox00000000| 0x00000000) QxO0000000 E §a7 73 0x00000000
0x100100e0| 0x00000000( 0x00000000| 0x00000000{ 0x00000000 Ox00000000) Ox00000000| 0x00000000) QxO0000000 E 5ta 74 000000000
<] LN/ |t 25 0x00000000
< > heap $sp $op [v] Hexadecimal Addresses [ Hexadecimal Values ; EE? ;? Eigggggggg
AIED T 28 0x10008000
Esp 29 Ox7EEfeffc
| Mars Messages [[Runlio | 5m 30 0x00000000
mesemble: assembling Fibonacci.asm L] 31 0x00000000
“lnc 0x00400000
IW mssemble: operation completed successiully. hii Ox00000000
fID Ox000aooon
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=l e % E ,
= =| ()| =B 2P P Al e K| @ &
rEdit rExecute | :fﬁegisters rCupruc1 rCuprucl] |
— A mName | Mumber | Walue |
Text Segment :
|| $zero 0 0x00000000
Elkpt| Address | Code | Basic Source | 2| Fat 1 00000000
] 000400000 0x3c011001/1ui 51,4097 - la stl, f£ibs # load addresz of array Sl 3 0=00000000
] Oxe00400004| Ox34280000/0ri 58,51,0 Tl 3 00000000
[ 0x00400005 0x3c0ll001/1ui 11,4097 7 la §ti, size # load address of sziz... Fal | 00000000
[ | 0x0040000c 0x342d0030kesi o123 c1 Az 2531 g Ox00000000
] | ox00400010) Ox8dadaon @i a7 B 000000000
D 0=x00400014| 0x3c0l000 i i ~H|%az 7 Ox00000000
[J | 0x00400018| 0x342a000 Simulate and illustrate data cache performance H0 8 0x00000000
] 0x0040001c) OxadOaloo L 1 L] O=x00000000
] 0=00400020( Oxad0alons Eactelnanzatn Btz 10 Ox00000000
[l | 0x00400024] 0x21a9E£fe | procoment Paolicy |Direct Mapping "’| Number of blocks g - 3 11 000000000
= Ft4 12 Ox000aooon
Block Replacement Policy MiA| Cache block size (words) 4 b $ta 13 tx00000000
Data Segment 2:2 1 ; O=00000o000
Cachahle addresses all of data segment| Cache size (ytes) 128 000000000
010000 10000000 Bt L T
Cache Performance $s1 17 0x00000000
] oo oo 18— oonis
x * x Memory Access Count 0| Cache Block Tahle §s3 18 0x00000000
0x10010060( 0x00000000( Ox00 $5d 70 om00000000
block O at to
g“iggiggag EHEEEEEEEE E“Eg Cache Hit Count ( ) 35 21 0x00000000
DxlIZIIZIlDEIaEI IZIKIZIIZIEIEIEIEIEIEI IZIKIZIIZI D = empty §56 22 000000000
DxlDDlDDCD nxnnnnnnnn nxnn Cache Miss Count ; §57 23 0x00000000
% ed| Ox = O = it 518 24 0x00000000
4 Cache Hit Rate 0% B = miss Fta 25 0x00000000
e s\_ Sk 26 Ox000aooon
Bk a7 Q00000000
R A e 1 Connect to MPS program Reset Counts and Cache Close bop 28 Ox10003000
2| Fsp 249 Ox7Effeffc
| Mars Messages |[Runlio_| (3t 30 0x00000000
mesemble: assembling Fibonacci.asm ||$ra 31 0x00000000
e 0x00400000
Clear wssemble: operation completed successfully. §§ hi Q00000000
|llo 0x00000000
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rEdit rExecute | :fﬁegisters rCupruc1 rCuprucl] |
= A Name | Mumber | Walue |
Text Segment ||$zer0 i 000000000
Elk?t Address Code - “Eaﬂ':¢ | Source | §§ Fat 1 Ox00000000
[ | ox0040001c| Oxad0a0oo0|sw $10,0(58) 10: sw §tz, 0(5t0) § F[0] = 1 30 E 0x 00000000
] | 0x00400020| Oxad0a0004sw §10,4(58) 11: v $t2, 4(5t0) £ F[1] = F[0] = 1 |3 3 000000000
] | 0x00400024| 0x2la9fffeladdi §9,513,-2 |12: addi $tl, $t5, -2 # Counter for loop, ... | ||| $al 4 0x00000000
[ | 0x00400028 0x8d0b0O0O i tal 5 0x00000000
] | 0x004000Zc| 0x5d0c000 X iaé S 0x00000000
] | 0x00400030) 0x016c502 . . a 0x00000000
[1 | 0x00400034 Oxad0anoo Simulate and illustrate data cache performance $t0 3 1001000z
[] | 0x00400038) 0x2108000: Cache Organization {14 3 0x00000007
[ | 0x0040003c] 0%21Z9f£E] $i 10 0x00000005
] | oxonaoonan| oxldzoffeqd | Placement Policy |Direct Mapping "’| Number of blocks g - i;i 1:‘2 0=00000002
000000003
Block Replacement Policy nis| Cache block size (words) 1 - $ita 13 0x0000000c
.Address | Yalue (+0) | alu Cachable addresses all of data segment| Cache size (ntes) 128 iﬁn 1: 0x00000000
el 5 000000000
0x10010000) Dx00000001 Ox00 Tot 17 ninnnnnnnn
010010020, 0x00000000) Ox00 Cache Performance §57 18 00000000
010010040, Dx20636363) INE2) | porny fecess Count 12 Cache Block Table §s3 18 0x00000000
0x10010060] 0x00000000] 0x00 I tod 20 00000000

hlock 0 at to
Exiggiggag EHEEEEEEEE E“Eg Cache Hit Count ( " ] $55 21 0x00000000
uxlnulnnan nxnnnunnnu nxtn:u [ = empty bsB 22 0x00000000
* €O X * Cache Miss Count §s7 23 0x00000000
01001000 0x00000000) Ox00 O = hit 3 51 2200000000
4 Cache Hit Rate T | m -niss 39 25 0x00000000
< 5 k0 26 000000000
K1 27 000000000
Disconnect from MIPS program Reset Counts and Cache Close i ap T Di 10008000
B W e ] |

2| Fsp 24 Ox7fffeffc
| Mars Messages | RunliO | 1510 30 000000000
|/$ra e 000000000
e 0x 00400040
Clear Ahi 0x00000000
o 000000000




