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1. DMA AREMARLS VO FFRETA?
DMA 73: VO IREMAFEEZET DMA - EEMmEIE.

2, HAZMEMIES? ENERRTA?
APREFREY BEES RRIERGIRMEARRIRSS X NV S HKER AR ERENARS .

3, BRARFERIEFEERHITEENUNRE?

4, BIEEDAMZ SRR EIEHRNERER.

iamd . ERTT. #R5R. IREIES . BREUD 0. EMImd . BTRIRE . FTEDVLEIRAE, FEIRIEE. REHRIE. R
RREEIE,

5. FARIRK?
TEATIRESREFPNRER.

Z. N CIESERBR DR man.c M est.c, ENINRSUNTEMT

/¥ main.c */ /* test.c */

1 #include <stdio.h> 1

2 2

3 int add(int & int b); 3 int val=0;

4  int o[2]={-1, 3}; 4  int add(int & int b)
5 float b[2] = {-1.5, 0.75} 5

6  void main() 6 int i=-1;
7 { 7 if(a>0)

8 add(a[0],b[1]); 8 i= atb;
9 unsigned char val=a[0]; 9 return i;
10 printf( “val=%d\n” val); 10 }

10 }

BEIZFW TR (R 1A32 ANRAR, FRA R AL, B sizeoflint=4, REHIMEEES B HRRY RIEEIER
RBER. PIIRBEURERERIR 4KB B FRII5F)
1, BERMN CIESFREFITHITS st WERFELIMELELSER? (45)
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MEFRERFER, SX1E0H a iR 0x080496dc, NI 0x080496e0 | 0x080496e3 BN TTAIRN B UK IR
242 BRISEA b B E bR 0x080496e4, NI 0x080496¢8 Fl) 0x080496eb BN TR B IR 242

TE val WNZFERZ? printf BEITENHNERZD? (89)
SEER

1£ 0x080496¢0 ZI| 0x080496¢3 iX 4 NEATHRFHAIE 3, 3 =11B, 7EHZRP 32 (IFREBRTI 00000003H,
AR 1A-32 2/MEAR, Eik, 7E 0x080496e0 Zl| 0x080496¢3 iX 4 MEATHAINBMIR S BH. 00H. 00H.
00H, ((2%9)

h$xv]

£ 0x080496¢8 El 0x080496¢b X 4 PN EETTHEMAIRIZAEN-0.75, 3=BF400000H, FEH 1A-32 B/MifHA

=, Ek, 7E 0x080496¢8 ZI| 0x0804%eb iX 4 NETHAINBIRFI: 00H, 0WH, 40H. BFH, (2%9)

val B9Hl23ERE FFH, (2 %)
prinft SHIERZ 255 (29)

3. 1RYETE add RERCHRERE L ERLN, EXRD 5 EBP M ESP ARnAk MRS AR H AR i AL

W

3.

B, 4p)
0804841c <add>:
804841c: 55 push %ebp
804841d: 89 e5 mov %esp, %ebp
804841f: 83 ec 10 sub $0x10,%esp
8048422: c7 45 fc ff ff ff ff movl SOxffff£f£££f,-0x4 (3ebp)
8048429: 83 74 08 00 cmpl $0x0,0x8 (3ebp)
804842d: 7e 0b jle 804843a <add+0xle>
_lO4842f: 8b 45 Oc mov Oxc (%ebp) ,%eax
8048432: 8b 55 08 mov 0x8 (%ebp) ,%edx
8048435: 01 4o add %edx, %eax
8048437: 89 45 fc mov %eax,-0x4 (%ebp)
804843a: 8b 45 fc mov -0x4 (%ebp) ,%cax
804843d: c9 leave
804843e: c3 ret
804843f: 920 nop
v
EEE

EBP £ P FHIHE |
EBP — .
4 ! ‘
8 ) sum B4 o
-12
ESP — J

g0 LA, cmpl IELRIMATIE SN EFLAGS FFP LR BIRE? RIBIREFAEIE, add
BRENR empl FELHIPUTERBUDTZIM TR jle $527 (10 59)

SEER

empl I LEIWBERERTEES, ERITERLM EFLAGS FF8F 8 OF, CF. ZF f SF /1,

UFRMGIREN. (45)

EJ9 a=-1, cmpl FELHRURIEL MR (%ebp) +8]3EFR LFE a, ELL, cmpl IHLEFRLREMUT

FEREFRSCE -1 )& 0”BOTHEE, BNSR«-1<=0",MBKFER] 0x804843a LH1T, F[MHIT x804842f18F]., (6 %)
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5. Hitk 0x804842f £bHY mov FELH, IRIGEEUR AT AT UL T? 0x8048435, 0x8048437 LAY Fm L AB Y
B c RIZE2M—E)? leave IS ret IESHITHRIEZRMTA? (8%9)
SEEZR
Eht+iigd (2 9)
i=a+b; (29)
leave $1TEYZ movl %ebp, Yoesp
popl  %ebp 249)
ret FITHOR 1) ERHIREMELE, 2) FREMLEEN EIPR (2 9)

=, A— C BRI TAMER main.c 7 guess.c B (FNE CBRE, HHEETEEMERXAN
RCHRD) . BETIIDE:

FEFAEIR main.o:

00000000 <main>:

0: 55 push %ebp
1: 89 e5 mov %esp,tebp
#include <stdio.h> 3: 83 e4 fO and SOXEEEEEFEO, Sesp
6: 83 ec 20 sub $0x20,%esp
unsigned int answer = 1; 9: c7 04 24 00 00 00 00 movl $0x0, (%esp)
int value = 1; 10: e8 fc ff ff ff call 11 <main+0x11>
15: 8d 44 24 1lc lea 0xlc (%esp) , *eax
void main() 19: 89 44 24 04 mov %eax,0x4 (sesp)
{ 1d: c7 04 24 11 00 00 00 movl $0x11, (%esp)
int value; 24: e8 fc ff ff ff call 25 <main+0x25>
29: 8b 44 24 1c mov Oxlc (%esp) , xeax
do { 2d: 89 04 24 mov %eax, (sesp)
printf ("Input a number: '"); 30: e8 fc ff ff ff call 31 <main+0x31>
scanf ("%d", &value) ; 35: al 00 00 00 00 mov 0x0,seax
3a: 85 c0 test %eax,teax
guess (value) ; 3c: 75 cb jne 9 <main+0x9>
} while (answer != 0); 3e: c9 leave
} 3f: c3 ret

FEFIRIR guess.o -

00000000 <guess>:

0: 55 push %ebp
1: 89 e5 mov %esp, tebp
3: 83 ec 18 sub $0x18,%esp
#include <stdio.h> 6: al 00 00 00 00 mov 0x0,%eax
b: 39 45 08 cmp %eax, 0x8 (tebp)
int answer; e: 75 18 jne 28 <guess+0x28>
10: c7 05 00 00 00 00 00 movl $0x0,0x0
void guess( int value ) 17: 00 00 00
{ la: c7 04 24 00 00 00 00 movl $0x0, (%esp)
static int seed = 2015; 21: e8 fc ff ff ff call 22 <guess+0x22>
26: eb 4a jmp 72 <guess+0x72>
. 28: al 00 00 00 00 mov 0x0,%eax
if (value == seed) { 2d: 39 45 08 cmp  %eax,0x8 (tebp)
answer = 0; 30: 7e 18 jle  4a <guess+Oxda>
printf ("Bingo!\n") ; 32: ¢7 05 00 00 00 00 01 movl  $0x1,0x0
return; 39: 00 00 00
} 3c: c7 04 24 07 00 00 00 movl $0x7, (%esp)
43: e8 fc ff ff ff call 44 <guess+0x44>
if (value > seed) { 48: eb 16 jmp 60 <guess+0x60>
answer = 1; da: c7 05 00 00 00 00 ff movl SOXEEEEEEEE, OxO0
printf ("Less!\n") ; 51:  ff ff ff
} 54: c7 04 24 0d 00 00 00 movl $0xd, (%esp)
else { 5b: e8 fc ff ff ff call 5¢ <guess+0x5¢c>
answer = -1; 60: 8b 15 00 00 00 00 mov 0x0, tedx
printf ("More!\n") ; 66: 8b 45 08 mov 9x8 (‘%gbp) ,teax
! 69: 01 do add %edx, eax
} 6b: dl f8 sar %eax
6d: a3 00 00 00 00 mov %eax, 0x0
seed = (value + seed) >> 1; 72: 9 leave
} 73:  c3 ret

1) EHETRAXEFPHSHERES. TR WENRIAER, BESna, (59)
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BEMRR? (global/local/auto) |  SZ{FE{EITS?
guess (main {&IRH)
answer (guess {&IRH)
value (main fRERH)
value (main )
seed (guess HEIRA)
2) B4 maino JEEMBIMERPABFSEEEUZANREBEREBH TSR, (79)

M. RIRAFRAF DRI, SXAFHRNFANY 17T, YEIHKER 12 (Y, R 4 BAREK
cache, BIEH 32 I cache 17, RANN 2FT, FRETRHH] cache FHAT AHR#EHIRT) . BET

Bll[a) & :
4-way Set Associative Cache

IndcxH Tag \’nlid‘ Byte 0 Byte 1 ” Tag Valid | Byte 0 Byte 1 H Tag Valid ‘ Byte 0 Byte 1 ” Tag Valid [ Byte 0 Byte 1
0 1C 0 05 20 01 0 13 A4 FO 0 DF
1 3B 0 F3 66 EO 0 95 IF 3B 1 49
2 0F 0 79 AC AF 1 96 FF 99 0 22
3 29 0 38 68 87 0 F2 29 7D 1 64
4 EA 1 D3 DE cc 1 AA 17 8A 0 2C
5 AT 1 05 3C AB 1 A4 04 E3 0 EE
6 F3 1 3C A4 3D 1 DB 8F 4A 1 A5
7 80 1 AB 8D 2B 0 0E 35 49 1 70

3A
B5
B1
39
67
D2
0c
19

F
37
3A
8B
18
01
D9
00

1

1
1
1
1
0

1
0

C1
70
5F
AE
DB
04
3A

57

3F
AC
00
34
B4
E2
0D
60

1) fAmYEMN RS, ERARES. 7R3, oo a5 AR RAOMLER? (4 43)

2) ETFIRIRDDBILZEH 5 IR x7D7. 0x01A . 0x3DD Bt cache tHHXEE (6 9)

YnIE it 0x7D7 0x01A

0x3DD

RAwEE

Cache {7&3|

Cache #RiC

Cache apF/ERK?

IREIFTHEERKAIIE n/a)

F. ZEWNTEMEKRE, HA src BBIERNEMEFIETHbLE 0, dst FEFFNFMEERER. RERHE
XA/\R 32KB FIE $EMRET cache, IRAK/NVA 32 F, size(int)—4, Cache ¥IIERZE, BIL=Ei. j. sum
RETEESRF. BITEONTARIRERR TETREGIEA cache RER (BHAHitEIFESRA) . 9

2)

void suml_matrix(int dest[ROWS] [COLS], int src[ROWS][COLS])
{

int i, j, sum;

for (i=0; i<ROWS; i++)

for (j=0; j<COLS; j++)
sum += src[i][j] + dest[ROWS-1-i][j]’

}
1) ROWS=64, COLS=64:

2) ROWS=128. COLS=64:

3) ROWS=64, COLS=96, EIREEELNUMTHR:
void sum2_matrix(int dest[ROWS] [COLS], int src[ROWS][COLS])
{
int i, j, sum;
for (j=0; j<COLS; j++)
for (i=0; i<ROWS; i++)
sum += src[i] [j] + dest[ROWS-1-i][j]’
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N BE—MTENREAZBE—PTLBF—LI Data Cache, ZRZILFT TR, Eiltbhti6fi, B
b2, TTAR/NA128B; TLBRA4EAMEEA, £HE161TIRIN; L1 Data Cache RFABEIZMEIH L,
RINRB, H161T. HRLAITTRE—IZIES, TLB. TIRFLI Data Cache PFRIERSRBUMT (109)

HS tric THHES BRI txic  THES BRI tic THES AWMU R THES AR

0 03 0 09 0D 1 00 0 07 02 1
1 13 2D 1 02 - 0 04 - 0 0A - 0
2 02 - 0 08 - 0 06 - 0 03 - 0
3 07 - 0 63 0D 1 0A 34 1 7 - 0
@) TLB (4 B&%4A4EEX): 448, 16 NTIRIN
EmS TIES BRI 17%5| Fric BRAL FH3 F2 FH1 FHO
00 08 1 0 19 1 12 56 C9 AC
01 03 1 1 — 0 — — — —
02 14 1 2 1B 1 03 45 12 CD
03 02 1 3 — 0 — — — —
04 — 0 4 32 1 23 34 C2 2A
05 16 1 5 0D 1 46 67 23 3D
06 — 0 6 - 0 - - - —
07 07 1 7 16 1 12 54 65 DC
08 13 1 8 24 1 23 62 12 3A
09 17 1 9 — 0 — — — —
0A 09 1 A 2D 1 43 62 23 C3
0B — 0 B — 0 — — — —
0C 19 1 C 12 1 76 83 21 35
0D — 0 D 16 1 A3 F4 23 11
OE 11 1 E 33 1 2D 4A 45 55
OF 0D 1 F — 0 — — — —
b) EHTIK: (FFIa 16 ) ©) L1 Data Cache: EIZMET, #1617, HRA/NK 4B

EE (REBREIEE N 7 @ HHR) :
(1) EHstbitRIARTEBIIS? B/ LIRTITARSE? EITTSFE LR T TLB FRic?
BB/ LIZR~ TLB AZ5]?
(2) 4pIEtnt R LI RTADIETTS? B LARRIITAREE?
(3) CPU MEHItbIL 067AH FERHANERN Z D7 5BE CPU EEUtIE 067AH FATAIIIE.

i)
b

(1) 16 RIEMMUEFME 7 I ATIAREE, S IMNNENS,; EMSH S 7408 TLB tric, 1§21
# TLB AZ&E3|,

(2) 12 B E 7 CATINREE, & 5SAYMERS,

(3) Hbk 067AH=0000 0110 0111 1010B, FrLA, RETISJ9 0000011 0B, BREIZE| TLB A58 00 4H, ¥§
0000011B=03H 5 TLB 5 0 AR Mrictes, RANMEFR—MEE, EXNHNBERIUN 0, HREBAE,
FrbA TLB Rk, EEHEEFEFHIER, HIEEE 0000011 00B =00CH LMYTAIRIN, BN 1, ENEE
1S 19H=11001B , {1 TI N {HF 111 1010B HHZ P EERELL 11001 111 1010B ARIE(E] 4 {iL 1110 H#EKE! cache
£ 1447EN: BET), BRLIA 1, BARICH 33H=110011B, [EFETFIIEMNLE 6 i, tia. RIBIIE
AL 10, BXEFT 2 FAIAS 4AH=01001010B,

. U F=1T 10 2% A. B. CHEHEERMTA 9)?
#include <stdio.h>
A: it main()
{
fprintf(stdout, “hello™);
fprintf{ stderr, ”world! ’);
return 0;
}
B: int main()

{
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fprintf(stdout, “hello™);
fprintf{ stderr, ”world!\n"");
retum 0;

C: int main()

{
fprintf(stdout, “hello\n”);
fprintf{ stderr, ”world! ’);
return 0;
§
B

A: world'hello
B: world!
hello
C: hello
World!
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