HETHLRGL RN KA SS

IRk
2019412 H 24 H

H >
1 BEWNForHies 1 33 FEloMsX .o
11 KR# .o 1 34 FEEE . ...
1.2 2837 (Unsigned) . . 1 3.5 HuhRAREL ... ...
13 A/ 5 #m £ (Two- 3.6 FALESEEILY ... ...
complement) . ........ 1 3.7 BHEEES
14 RSETRE T 38 128 fMUEEAIES ... ..
1.5 Bty ... .. 1
1.6 MWW ... 1 4 PLEHRA: #il
1.7 HHERS TS B 1 41 K
1.8 BB ... 1 42 SFFR ...
1.9 HFSHMEST . ... .. 1 43 FUEETEE ...
110 Bk oo 2 4.4 FREEEEETES .. ..o
111 BHSRAFE L Lfe T ... 2 4.5 FRMBREL S . L.
1.12 BEEPA 2 ORIk . . . . L L. 2 4.6 PSSR . .. . ..
2 R 2 46.1 dowhile ........
20 KH 2 4.6.2 while .. ........
22 HE. RN R ... .. .. 2 463 for............
23 FEEFORPH =ML ... 2 5 10
2.3.1 %E?Eﬂcé’ﬂﬁ ------- 25 KM
;z; igiggmﬁ ; 5.2 SCEHGASF (File Descriptor) .
5.3 FTHBHAENZZ I ER
3 MRS BRL% HiEn 3 54 fork&scfd ... ... ...
31 K& ... 3 55 IOEEM . ... ... ...

3.2 RumES/NE oo 3 56 UnixIO 510 . ... ...
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1 BBERSia
1.1 k¥
1. WM ER (AT,
2. SR SR
3. BB RS HZ R B

4. BPuzH

AFFT)

1.2 EFFSENAR (Unsigned)

PLiE T = [Ty, -, o] FTEIRIYICAT 5 HEAEL
w—1
B2U, (&) = > ;2"
=0
w (L TAFSEUN R RIEE S (0,2 — 1],

1.3 A7 98#Es (Two-complement)

o] FTR LA B4

w—2
B2U(F) = —20p12V7 4 ) 22",
1=0
w MRS FRRTERE D 2wt 20 = 1],
5 A5 BRI R A ME— DX 512 g ey AL B

(il 5 &= [Ty-1,

1.4 JEAS BT

XL T = (21, o] FRHI AT S LA TIN R
B w' EAFRIREE RN

[07 707Iw—17"' 7170]'

RN fEAh 0.

1.5 AR Bomd e

XL & = [2w-1, - 2o] FRHIHIHS R TIR
B w' AR EIEER N

[Tw—1," " Ta—1, Ta—1, " -+ 5 To)-

APy DY A A

1.6 PR

WAL R T = [Ty, zo] FRARHHFFSESICHF'S
BT 2] o SIEER R
[mw/—l, T ,$0]~

BT RA TSR R IS8, BRI E 5

L

P2

1.7 ARFSBSG IR S Bz M

1E CIEF P, M aB AP F Y LA 75 5 AT
SR, BRSBTS 8. XA TR A
Bo KIRIEE R

SO, FEFI AT 5K R EART, B ek
J, FHEARTS.

char a = -1;

unsigned short b = a; // b = 65535 T &~ & 255

1.8 Bk

TR FF TR TCAT TR, AEML )2 1H L IIRHAR
AN ME—RYBRE (BCE BE B AR
fig 7 20)

TEAF S i iy

r+y<2¥
T4y, =

x+y,
$+y_2w’

SF s DL BRI A T 1 R DL
AR

r+y>2"

rH+y—2¥ x4+y>2wt

Tty = T+, vl < gy < 2wt

THy+2¥, r+y<—2v!

SRR OL N IR R AR OL N T

1.9 B miki¥oc

. TMIN,, x=TMIN,
— =
x> TMIN,,



F e Ay AT

1.10 gofeik

RIS HERAT B, TN RS
K. W VAR AR R I .
HF AR

xxty = (z-y) mod 2.
HFA A

axl y = U2T,((x - y) mod 2%).

111 SRR LE B IRL i X

B o« K, Hf K ofAFER U F IR

WEIM n ALER) m MCEA RS 1, HHERGEH RO .
A AR AL E A TR i

rxK=(x<<n)+(x<<(n—1)+ -+ (x <<m),

&

rx K =(x<<(n+1))—(x << m).

112 BBBREL 2 Bk

TR SRS
xr
LQ—kJ =z >>k.
T r+2F -1

[l =l =@+1<<k) -1 >>Fk

HAFSBINOL ArPS S O S AR, A
WA R >> A RS, BB R AT S

2 FRBRERR

21 K#
1. Ff75. BEL Brig
2. =R B

3. COfia i R 5 U L

2.2 f745. ReE. birig
5 s JUEFIRIIE REUE IR R 2 18
R# M — Akl
Bt B X REGE R R e NS T AL .
T KB AR
V= (-1)* x M x 2.
FHIVHE, 7 SIS WA = A4
1. LRAFSAL, FR s
2. kBT exp = ep_q -+ - eo HIGHTY E

3. n fi/NIeFE frac = foy - fo g RREL M .

2.3 TERBEOR SRS 0L
2.3.1 Bt
2exp WA N0, WAER LE, BB, 1t
i
ity E =e— Bias, HW Bias =21-1,

¥ M=1fu1-foo

2.3.2 C|ERLGARRIE
2 exp 4y 0 i, RIZMREAPREEL, iy
Wiy E=1- Bias, H" Bias=2F1-1,

Brid B BeE N —Bias , 20 15K (E T L
o B RIERF RN T, ISR B AR/ IME

0.0001000 - - - .

AR E E = e — Bias = —Bias , WAL MER
KAA:
0.0000011 - - .

A% £ =1 - Bias ZJ5, AFHEAERHRKAE:

0.0000111 - - -



MBS HEtELER 3

B M=0.f.1fo. 3.4 HAESS
7k
FEHEACY AL RATAWS AT 0, FLELZAMALRE G0 e 3 s 1 o
: 40.0 4= —0.0 , e [seax [sax tal || s&EE
s == [ox Lot || wwmsns

$ecx l%cx $cl HBaPBH

2.3.3  FRERAOL
i exp &2 1R, BIMMAEDL, IER

Srdx I sedx [ 2dx 2dl HINEH

srsi l%esi [ss1 %sil ||| S24E%

[ sp1 ]
1. fracs k0, MFEE 400 5 —o00 ; {%rdi $edi [2a1 EARE S
2. fracR4% 0, M NaN, E il
[%rsp l%esp I%sp Hefas
i I Y e 518 $r8d [sxew H51 58
3 BLEEA: BnEX s — = i ersn
3.1 j(ém #r10 l%rlod [sx10w WA R
’;11 $r11d [sr12w WHF R
1. Kk 5/ Nk Fxlz I%rlZd [sr12w I W R
2. B R B $r13 [%r13d [sr13w BERE R
3. 7 %rl14 3r14d [sr1aw BARHRE
$r15 $r15d $ri5w BBRAE R
4. kg . 1
5. Sk 5 RO S Fleure 1 RIS
6. 128 AN TR S 3.5 Huhbk&X
3.2 i1 5T . .
Ktk B/ vtk Hast el
Ruiyk: LT TERT, AR TR . $Imm Imm
Ao HOREVEAAH L T M[r.]
Imm M[Imm]
3.3 HK/DPREX (ra) M[R[r,]]

Imm(ry, r;, ) M[Imm + R[r,] + R[7;] -s]

CA MR g E4 KV (Bytes)

char 97 b 1 1

short 5 (word) - w 2 LB —IPHHR—EE—A SRR S g, A
int A I 4 BT UMM S B, RELHRIE,

long I q 8

char* = q 8 2. s€{1,2,4,8}.

'Hf'

) 3.6 k5 A
B 6415 A5, TR I84THR R0y, BT 8AF T . B SRR

MOV {54 MOV S, D iy L2 RF A4 S i fE&%E] D.




movb, movw, movl, movq. 3.7 HE¥dss
o STILAHSLENEL, Pfidn 59 NAFHill. D e AP fide E s MR Eres
ol N AL . leag §,D D « &S A otk
INC D D+« D+1 hn
ab = DEC D D« D-1 W1
o S 5 D AHERI I TFABIL e B S o
NOT D D+ -~D :PE TN
o S 5 D ¥/ abD 8, D D<D+5§ i
SUB S, D D« D-§ 8,
muL S, D D«DxS§S B
XOR §,D D«<D"§ FER
OR S,D D«D]|S £
H: AND S, D D«D&S 5
movabsqak 4545 64 h 5 PP AR R A5 E B AR, X Eok saL kD D « D<<k KR
- 5 R SHL &k, D D« D<<k &% (FFRTFSAL)
B iRy MOV S & R fifeis 32 42 2 Rk ME ED D« D>k AL
SHR k,D D« D>k EHLE

Figure 2: B%i54

MOVZ #54 MOVZ S, D ff il 2 HfEsk S wefppm 1

(Ehrth 0) JGEfEEF D, o leaqF 5 b RFATH A7), RAIHIL, AT
By
movzbw, movzbl, mobzbq, movzwl, movzwg. AT HHEH .
o EHHRABNT
o IROXMIMBIGPINTFAT T BITEE T S 5 D 3. o ERFBENS (H12iMFT11) HER/EH (H1aih
0) w9,

o RfEfE movzlq, Bk movl & [t fis i g O,
3.8 128 i FiEdn%
MOVS 7% MOVZS, D ifE 25 #/E 5L S #7455 9

B (ENAMTSAL) JaEi%kE D, e T i
imulg S R[%rdx]: R[$rax]«—SXR[%rax] Hfs ek
movsbw, movsbl, mobsbq, movswl, movswq, S5y 8 R[szdx). R[$cax]eSXR[srax] e
clto R{%rdx]: R[%$raxl« 8§ B (R[%rax]) HBRANE
movslq.

R[%#rdx]+R[%rdx]: R[%rax] mod S
idi S 2 N AR SHRE
- R[#rdx]«R[%rdx]: R[¢rax]+S .

s R[#rdx]=R[%rdx]: R[%rax] mod S e

[ ] 5 MOVZ gﬁ—‘ﬁi, {&fq‘%‘%}j‘}%, Eﬁ/[_/j_:‘ mOVSlqo e R[%rdx]+=R[%rdx]: R[%rax]+S

Figure 3: 128 iy ¥uzs

i 4 WA Pl

altqis %eax Loy 3B 455 4 BB %A %rax,

4.1 K%
- A ST




2. ZRIFBERE S MLk

3. S CHEFE PRI X

4.2 ZAHY

o CFilbfitnili. HIAFTHAFG HA X,

o ZF: Thpil. Holl - IRE ARG ISR 2SN 0.

o SF: fFStpidi. I —IREIERAFZ L.

o OF: fii RS . fiells— U ARAF 10 S EORMID B 3CT 1 i
o IEYE R

B 2 Ha SRR - S UCEARAERD, BRILDASE, R
() CMP $i54-55 TEST 45 S I AN A AT AT F5 A7 14 25 1
TRCE A

we AT il i
CMP Sis Sz 5:—8 Ho#
cmpb HETYN
cmpw 14 &4
cmpl e W
cmpq H 2 0 F
TEST S Sy 5,85, Wik
testb bR
testw Ml T
testl Wt X F
testg W=

Figure 4: CMP #1 TEST 354

4.3 ZRAFSR Ui

e [ 5L % ROR RE KM
sete D setz D « ZF %%
setne D setnz D « ~ZF VNTE =
sets D D «SF ik 4
setns D D « ~SF |37k
setg D | setnle D < ~(SF ~ OF) & ~ZF KF (FH15>)
setge D setnl D « ~(SF ~ OF) KFET (FAF8>=)
setl D | setnge D < SF "~ OF INF (FHFFS<)
setle D setng D « (SF~OF) | ZF NFEF (AfF5<=)
seta D setnbe D « ~CF & ~ZF it (XFS>)
setae D setnb D « ~CF LS (X[FS>=)
setb D setnae D «CF &F (XF5<)
setbe D setna D «CF | ZF K FaHY% ( EfFS<=)

Figure 5: SET #5%

4.4 ZMFBkER A

#He 7] X 4 Bl SR04 ik
jmp Label 1 TLHEBEE
jmp *Operand 1 [ ekt
je  Label jz ZF LTz
jne Label jnz ~ZF AHISHEE
js  Label SF ik
jns Label ~SF E[iik
jg  Label jnle ~(SF ~ OF) & ~2F KF (4i155>)
jge Label jnl ~(SF ~ OF) KFRET (FFES>=)
j1  Label jnge SF ~ OF NF (FfS<)
jle Label jng (SF "~ OF) | ZF MFREFEF (AFS<=)
ja  Label jnbe ~CF & ~ZF M (XFS>)
jae Label job ~CF BT (XFS5>=)
jb  Label jnae CF &F (EfFS5<)
jbe Label jna CF | ZF ETFEMF (XHT<=)
Figure 6: JUMP 54
4.5 JUSRMPREE ST AR5 32
JE G ARG -
if (a > b)
return a;
else

return b;
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B G RS
if (a < b)
goto false;
return a;
goto done;
false:
return b;
done:
NG :
; a in %rdi, b in %rsi
cmpq %rsi, %rdi ; Compare a:b

jle .L2
movq %rdi, %rax
jmp .L3
L2
movq %rsi, %rax
.L3:
ret

4.6 N APk SO
4.6.1 do while

JER A

do {
do_something();

} while (condition);
PRSI A -

loop:
do_something()
if (condition)
goto loop;

4.6.2 while
XFF—B while fig#h

while (condition) {
do_something();

}
AR R (SSB) Tk

Jump to middle
goto test;

loop:
do_something();

test:
if (condition)
goto loop;

Guarded do
if (!condition)

goto done;
loop:
do_something()
if (condition)
goto loop;
done:
X —FP I AR 24k guarded do-while, FHE
5L ER— I FIW A5 F do-while fE3f.

4.6.3 for
$1T for fE¥F:
for (init_expr; cond_expr; update_expr) {
body_expr;
}
BRI RO B B while FEER:

init_expr;

while (cond_expr) {
body_expr;
update_expr;

}
AT HE— 2 BRI AT

51 Kk
1. SCHHlRAF
2. W SLPFR T
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3. fork 54 Descriptor table Open file table v-node table
[one table per process] [shared by all processes] [shared by all processes]
4. 10 iﬁg ['lﬂ Parent File A (terminal)
fdo — File access
. — fd1 ] File pos File size
5. Unix 10 5$T{EE:F 10 :: : refcnt=2 File type
fd4 ~ : :
5.2 FhAST (File Descriptor) e child/ File b (disk) p—
fd1 " File size
o CHEERLF I AATRATTF PR — Ry ok Flepos _
fd3 :
fd i -
. O p e n l—*iﬁ Eﬁ U n IX I O *&A IE] i{q:?" /TT ° ( %TT% d (OVHallaran (‘tmnmnr Sucteme: A Praorammaer’s Parcnactive Third Fditinn File is Shared betwee" processes
S 2 ) £5 3% 1] —1) Figure 9: §i4F. 777 %5 v-node %

o HEANH Linux & i sl HEREER A = AN B 1 SCHA A .
50, 1, 2,%%U1t%%std1n, stdout, stderr. 5.5 10 Fxl]

1O H & ] BT i 0 = 1 5 58 b2k 2 A 1k A 4
5.3 FIIFMSCIHEAZ o 67— AT TR e . dup2(oldfd, newfd)disg 4
iknewfd¥Ch g o Ld FAT g m 04T A S04

Descriptor table Open file table v-node table

[one table per process]  [shared by all processes] [shared by all processes] Descriptor table Open file table v-node table

[one table per process] [shared by all processes] [shared by all processes]
File A (terminal)

stdin fd0 — File access File A
stdout fd1 —] File pos File size Info in stdin fd0 - File access
stderr fd2 = stat stdout fd1 File pos File size
fd3 refcnt=1 File type struct stderr fd2 P
fda |~ B i fd3 refcnt=0 File type
fda ~ B 3
File B (disk)
> ] File access File B
- ile
File pos File size — File access
refcnt=1 File type File pos File size
File pos is maintained per open file i = ) File type
Two descriptors point to the same file :

Figure 7: #1855, FTIF X35 v-node 3
Figure 10: JHdup2 (4, 1) 2 JGHHlAST. FTIT 3035 v-node %

Ry, WRFTIF R A S FPR
5.6 Unix 10 Y54k 10

Descriptor table Open file table v-node table
[one table per process] [shared by all processes] [shared by all processes]
File A (disk)
stdin fdo0 - File access
stdout fd1 File pos File size fopen fdo;:)en
stderr fd2 P . fread fwrite
fd3 refent=1 File type fscanf fprintf
fda : E q . o
sscanf sprintf C application program
File B (disk) fgets fputs |
fflush fseek N
File pos fclose A Stand.al'd 1/0
] functions
i Different logical but same physical file open read Unix 1/O functions
write 1lseek |«---- .
. T (accessed via system calls)
Figure 8: fiiffF. FTIFC {315 v-node 3%
> + . pevh . B
5.4 fork4 fk Figure 11: #7f 10 5 Unix 10 {34 &

forkii Ry utfes s E LIS AT A 5 S iz
P HARIr A A de . AR M TRIRT R
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