LS11/12, AOB36APO, DU4 (909) Jmé

no, piijmenti:

AOB36APO - Architektura pocitacu

4.

Katedra poci

domaci kol

LS 2012/2013
tact, FEL, CVUT v Praze

Login:

Termin odevzdani: nejpozdéji na cvicéeni v tydnu od 13.5.
Piste do pripravenych papiru, piste citelné, neptikladejte k teseni zadné dalsi papiry.

Na dalsich listech naleznete vypis programu z paméti pocitace.
Program byl nejdiive zkompilovany prekladacem jazyka C pro cilovou platformu x86,

32-bitovy rezim a operaéni systém GNU/Linux.

prekladacem pro little-endian variantu architektury MIPS32.
Vypis obsahuje funkci toplevel _fnc, ktera vola funkci subroutine_fnc. Daéle se v pro-
gramu vyskytuji systémova volani.

1 Systémovid volani (celkem max. 1b)

e Zjistéte, ktera systémova volani program vyuziva.

Poté byl stejny program zkompilovany

Kéd funkce

Pojmenovani volani | Paramnetr 1 | Paramnetr 2

Paramnetr 3

1

exit

navrat. kéd

3

read

fd buffer ptr

délka

2 Volani funkce/podprogramu (celkem max. 2b)

Funkce subroutine_fnc prebira jeden az tii parametry. Pro zjednoduSeni jsou v programech
pouzity pouze datové typy celd ¢isla a ukazatele. Celoéiselné typy jsou bud typ int nebo
char, pfitom char je pro volani rozsifeny na int. Pouziti ukazatelu je také omezeno na adresy
datovych polozek int a char.

e Kolik vstupnich parametru piebird funkce subroutine_fnc:

2

e Urcete typ kazdého z parametra funkce subroutine_fnc:

Parametr

Typ (int/pointer)

Vyznam parametru

Parametr 1

int

fd vstupu

Parametr 2

int

urceni baze soustavy

Parametr 3

e Specifikujte, jakou informaci prenasi navratova hodnota fukce subroutine_fnc:
Funkce vraci hodnotu cisla nacteneho ze standardniho vstupu

1
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3 Funkce programu (celkem max. 3b)

e Analyzujte ¢innost programu a urcete, jakd jsou pravidla, kterd urcéuji ndvratovou hod-
notu fukce toplevel_fnc:

funkce vraci stejnou hodnotu jako funkce
subroutine fnc

e Slovné popiste funkci celého programu na urovni algoritmu. Piiklad: Program pocita
aritmeticky prumér z dekadickych ¢isel, kterd ¢te na standardnim vstupu.
program nacte desitkove cislo ze standardniho vstupu
apo te vytvori soubor data vyplneny do zadane delky znaky "A"

Odhad celkového pocétu hodin, které mi zabralo feSeni ukolu: ...................

Bude velmi piisné postihovano, pokud se student pokusi odevzdat praci, ktera neni jeho
vlastnim dilem. Takovy pokus je divodem k neudéleni zapoctu a nedokonceni predmétu a
navic bude pfedédn disciplindrni komisi FEL, kterd rozhodne o dalsim postupu (vylouceni ze
skoly, a dalsi ).

Prohlasuji, ze jsem domaéci kol vypracoval samostatné.

Vi, Dne: ..o, Podpis: .ooeeiiiiiii
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Listing x86:

program code

build/program-x86:

Disassembly of section my_text:

080a9dfc <subroutine_fnc>:

80a9dfc:
80a9dfd:
80a9dff:
80a9e00:
80a9e01:
80a9e02:
80a9e05:
80a9e0c:
80a9e0f :
80a9%e12:
80a9e15:
80a9ela:
80a9eld:
80a9elf:
80a9e24:
80a9%e26:
80a9e29:
80a9e2b:
80a9e30:
80a9e35:
80a9e37:
80a9e3b:
80a9e3d:
80a9e3f:
80a9e42:
80a9e44:
80a9e46:
80a9e49:
80a9e4d:
80a9eb1:
80a9eb4:
80a9eb6:
80a9eb9:
80a9ebc:
80a9ebd:
80a9ebe:
80a9ebf :
80a9e60:

080a9eb1

80a9e61:
80a9e62:
80a9e64:
80a9e65:
80a9e66:
80a9e67:
80a9eba:
80a9ebe:
80a9e75:
80a9e76:
80a9e7d:
80a9e82:
80a9%e84:
80a9e89:
80a9e8e:
80a9e93:

55
89
57
56
53
83
c7
8d
8b
83
ba
8b
89
b8
cd
83
74
bb
b8
cd
of
3c
Te
of
39
7d
8b
of
8d
89
eb
8b
83
5b
be
5f
5d
c3

eb

ec
45
7d
75
c6
01
5d
£9
03
80
£8
Oc
01
01
80
b6
2f
17
be
£2
10
45
af
54
55
bf
45
c4

14
e0 00 00 00 00

Oc
30
00 00 00
08
00 00 00
01

00 00 00
00 00 00

45 £3

do

Oc
45 e0
10 4o
e0

e0
14

<toplevel_fnc>:

55
89
57
56
53
83
c6
c7
00
c7
e8
89
ba
b9
be
89

eb

ec
45
44

04
Ta
c7
80
42
00
£3

20
£3 41
24 04 Oa 00 00

24 00 00 00 00
ff £ff ff

01 00 00
02 00 00
7f Oc 08

Jméno, prijmeni:

push
mov
push
push
push
sub
movl
lea
mov
add
mov
mov
mov
mov
int
cmp
je
mov
mov
int
movzbl
cmp
jle
movsbl
cmp
jge
mov
imul
lea
mov
jmp
mov
add
pop
pop
pop
pop
ret

push
mov

push
push
push
sub

movb
movl

movl
call
mov
mov
mov
mov
mov

file format elf32-i386

%ebp

%hesp, hebp

%hedi

Yhesi

%hebx

$0x14,%esp

$0x0,-0x20 (%ebp)

-0xd (%ebp) , %edi

Oxc (%ebp) , %esi

$0x30, %esi

$0x1,%edx

0x8 (%ebp) , %hebx

%edi,hecx

$0x3, %eax

$0x80

$0x1,%eax

80a9e37 <subroutine_fnc+0x3b>
$0x1, %ebx

$0x1,%eax

$0x80

-0xd (%ebp) , heax

$0x2f ,%al

80a9eb56 <subroutine_fnc+0x5a>
%al,%hedx

Yhesi,hedx

80a9%eb6 <subroutine_fnc+0x5a>
0xc (%ebp) , heax

-0x20 (%ebp) , heax

-0x30 (%eax,hedx,1) ,hedx

%edx , -0x20 (%ebp)

80a9%el15 <subroutine_fnc+0x19>
-0x20 (%ebp) , heax

$0x14,%esp

%ebx

%hesi

Yhedi

%ebp

%ebp

%esp, hebp

Yhedi

fhesi

%ebx

$0x20, %esp
$0x41,-0xd (%ebp)
$0xa, 0x4 (Yiesp)

$0x0, (%esp)

80a9dfc <subroutine_fnc>
Yeax,hedi

$0x180, %hedx

$0x242, %ecx
$0x80c7£00, %esi
Y%esi,hebx

Login:
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80a9e95:
80a9e9a:
80a9e9c:
80a9e9f :
80a9eal:
80a9eal3:
80a9ea8:
80a9eaa:
80a9eaf:
80a9ebl:
80a9eb4:
80a9eb7:
80a9eb9:
80a9ebc:
80a9ebe:
80a9ec3:
80a9ec8:
80a9eca:
80a9ecc:
80a9ece:
80a9ed0:
80a9edb5:
80a9ed7:
80a9edb:
80a9edf :
80a9eel:
80a9ee4:
80a9ee9:
80a9eeb:
80a9eed:
80a9eef:
80a9ef4:
80a9%ef6:
80a9efb:
80a9efd:
80a9eff:
80a9f02:
80a9f03:
80a9f04:
80a9f05:
80a9f06:

b8 05 00 00 00 mov
cd 80 int
89 45 dc mov
85 cO test
79 Oe jns
b8 01 00 00 00 mov
89 c3 mov
b8 01 00 00 00 mov
cd 80 int
89 7d e0 mov
8d 75 £3 lea
eb 22 jmp
8b 5d dc mov
89 f1 mov
ba 01 00 00 00 mov
b8 04 00 00 00 mov
cd 80 int
85 cO test
79 09 jns
89 d3 mov
b8 01 00 00 00 mov
cd 80 int
83 6d e0 01 subl
83 7d e0 00 cmpl
75 d8 jne
8b 5d dc mov
b8 06 00 00 00 mov
cd 80 int
85 cO test
79 Oe jns
b8 01 00 00 00 mov
89 c3 mov
b8 01 00 00 00 mov
cd 80 int
89 f8 mov
83 c4 20 add
5b pop
5e pop
5f pop
5d pop
c3 ret

program data

build/program-x86:

Contents of section my_data:

80c7£00

64617461 00

Listing mips:

program code

build/program-mips:

Disassembly of section my_text:

00404e20

404e20:
404e24:
404e28:
404e2c:
404e30:

<subroutine_fnc>:

3c1c0005 1lui gp,0x5
279c95e0
0399e021
27bdf£d8
afb40020

addiu gp,gp,-27168
addu gp,gp,t9
addiu sp,sp,-40

sw s4,32(sp)

Jméno, prijmeni:

$0x5, heax

$0x80

%heax,-0x24 (%ebp)
%heax, heax

80a9ebl <toplevel_fnc+0x50>

$0x1, %eax

Yheax, hebx
$0x1,%eax

$0x80
%edi,-0x20 (%ebp)
-0xd (%ebp) , %esi

80a9edb <toplevel_fnc+0x7a>

-0x24 (%ebp) , %ebx
Yhesi,hecx

$0x1, %edx

$0x4, heax

$0x80

Yheax,heax

80a9ed7 <toplevel_fnc+0x76>

%edx, hebx
$0x1,%eax

$0x80

$0x1,-0x20 (%ebp)
$0x0,-0x20 (%ebp)

80a9eb9 <toplevel_fnc+0x58>

-0x24 (%ebp) , %hebx
$0x6,%eax

$0x80

%heax,heax

80a9efd <toplevel_fnc+0x9c>

$0x1, %eax
Yheax, hebx
$0x1,%eax
$0x80
%edi,heax
$0x20, %esp
Yebx

%hesi

Yhedi

%ebp

file format elf32-i386

data.

file format elf32-tradlittlemips

Login:
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404e34:
404e38:
404e3c:
404e40:
404e44:
404e48:
404e4c:
404e50:
404e54:
404e58:
404ebc:
404e60:
404e64:
404e68:
404e6c:
404e70:
404e74:
404e78:
404e7c:
404e80:
404e84:
404e88:
404e8c:
404e90:
404e94:
404e98:
404e9c:
404ea0:
404ea4:
404ea8:
404eac:
404eb0:
404eb4:
404eb8:
404ebc:
404ecO0:
404ec4:
404ec8:
404ecc:
404ed0:

00404ed4

404ed4:
404ed8:
404edc:
404ee0:
404ee4:
404ee8:
404eec:
404ef0:
404ef4:
404e£8:
404efc:
404£00:
404£04:
404£08:
404£0c:
404£10:
404£14:
404£18:
404f1c:
404£20:
404£24:
404£28:
404f2c:
404£30:

afb3001c
afb20018
afb10014
afb00010
0080a021
00209821
00008021
27a50008
24060001
24120001
26710030
02802021
24020fa3
0000000c
1000002
00000000
2402ffff
10520003
24040001
24020fal
0000000c
83a30008
00000000
28620030
14400007
0071102a
10400005
02130018
00008012
00701021
1000ffec
2450££d0
02001021
8£b40020
8fb3001c
8£fb20018
8fb10014
8£fb00010
03e00008
27bd0028

sw s3,28(sp)
sw s2,24(sp)
sw s1,20(sp)
sw s0,16(sp)
move s4,a0
move s3,al
move s0,zero
addiu al,sp,8
1i a2,1

1i s2,1
addiu s1,s3,48
move a0,s4

1i v0,4003
syscall

beqz a3,404e78 <__start_my_text+0x58>

nop
1i vO0,-1

beq v0,s2,404e88 <__start_my_text+0x68>

1i a0,1

1i v0,4001
syscall

1b v1,8(sp)
nop

slti vO,v1,48

bnez v0,404eb4 <__start_my_text+0x94>

slt vO,vl,sl

beqz v0,404ebd <__start_my_text+0x94>

mult s0,s3
mflo sO
addu vO,v1,s0

b 404e60 <__start_my_text+0x40>

addiu s0,v0,-48
move vO0,s0

1w s4,32(sp)

1w s3,28(sp)

1w s2,24(sp)

1w s1,20(sp)

1w s0,16(sp)

jr ra

addiu sp,sp,40

<toplevel_fnc>:

3c1c0005
279c952¢c
0399e021
27bdffc8
afbf0030
afb3002c¢
afb20028
afb10024
afb00020
afbc0010
24020041
a3a20018
00002021
2405000a
8£99809c¢
00000000
0320£809
00000000
8fbc0010
00409821
00408021
8£8481b4
24050302
24060180

lui gp,0x5
addiu gp,gp,-27348
addu gp,gp,t9
addiu sp,sp,-56
sw ra,48(sp)

sw s3,44(sp)

sw s2,40(sp)

sw s1,36(sp)

sw s0,32(sp)

sw gp,16(sp)

1i v0,65

sb v0,24(sp)
move a0l,zero

1i a1,10

1w t9,-32612(gp)
nop

jalr t9

nop

1w gp,16(sp)
move s3,v0

move sO0,v0

1w a0,-32332(gp)
1i a1,770

1li a2,384

Jméno, prijmeni:

Login:
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404£34: 24020fa5 1i v0,4005

404£38: 0000000c syscall

404f3c: 1000002 beqz a3,404f48 <toplevel_fnc+0x74>
404£40: 00000000 nop

404f44: 2402ffff 1i vO0,-1

404£48: 04410004 bgez v0,404f5c <toplevel_fnc+0x88>
404f4c: 00408821 move si1,v0

404£50: 24040001 1i a0,1

404f54: 24020fal 1i v0,4001

404£58: 0000000c syscall

404f5c: 2610ffff addiu s0,s0,-1

404f60: 2402ffff 1i v0,-1

404£64: 12020010 beq s0,v0,404fa8 <toplevel_fnc+0xd4>
404£68: 02202021 move a0,sl

404f6¢c: 27ab50018 addiu al,sp,24

404£70: 24060001 1i a2,1

404£74: 2412ffff 1i s2,-1

404£78: 24020fa4 1i v0,4004

404f7c: 0000000c syscall

404£80: 10e00002 beqz a3,404f8c <toplevel_fnc+0xb8>
404£84: 00000000 nop

404£88: 2402ffff 1i v0,-1

404£8c: 04410003 bgez v0,404f9c <toplevel_fnc+0xc8>
404£90: 24040001 1i a0,1

404£94: 24020fal 1i v0,4001

404£98: 0000000c syscall

404f9c: 2610ffff addiu s0,s0,-1

404fa0: 1612fff5 bne s0,s2,404f78 <toplevel_fnc+0xa4>
404fad: 02202021 move al,sl

404fa8: 24020fa6 1i v0,4006

404fac: 0000000c syscall

404fb0: 10e00002 beqz a3,404fbc <toplevel_fnc+0xe8>
404fb4: 00000000 mnop

404fb8: 2402ffff 1i v0,-1

404fbc: 04410005 bgez v0,404fd4 <toplevel_fnc+0x100>
404fc0: 02601021 move v0,s3

404fc4: 24040001 1i a0,1

404fc8: 24020fal 1i v0,4001

404fcc: 0000000c syscall

404£d0: 02601021 move vO0,s3

404fd4: 8fbf0030 1w ra,48(sp)

404£d8: 8fb3002c 1w s3,44(sp)

404fdc: 8fb20028 1w s2,40(sp)

404fe0: 8fb10024 1w s1,36(sp)

404fe4: 8fb00020 1w s0,32(sp)

404fe8: 03e00008 jr ra

404fec: 27bd0038 addiu sp,sp,56

program data

build/program-mips: file format elf32-tradlittlemips

Contents of section my_data:
446400 64617461 00000000 data....



