ITREMERE

THR: MKEE

B
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FEHFITY

PI¢EEZ LA ER ]
(ST

=l BfikiEie
ZHDES
BEXN{EFARIZZ 21 ]

RERE: PBRIESAMEAEH

o
SRR HEMRE
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1. MEEZ L e ihA 1.1 7 ISR 2 TR

PARRELR: #ENIEFENIE.

________________________________________________________________________________________________________________________

JF\_'E EEI?l.n'.i -7 EEI?I\_'E B =[:sit :JF\_'E ElR0a |

QE o o ® |
%%‘ : 54 |
O B BE %ﬁ%
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4
1. MEEZ L e ihA 1.1 7 ISR 2 TR

oI

n IEWEEMNNE EH IR ARBERNS.

n B SRIEX LR IEA,

s WEE R BRI E—MINEIERTT PDU, LUE T AT IRA0EEERY
SEM4R, BATIERER.

n XFEENIE N AR 9ImE ST (traffic analysis),
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5
1. MEEZ L e ihA 1.1 7 ISR 2 TR

I

n 5 BEENNE EEERARY, XM B RIR AR SRR,

m XEIEF (rogue program): e, FEGE. (tEIFES. 1TEUE
R, BFEFERE, EEER. BIIANRE. REEE,

m B85S DoS (Denial of Service):

o IEWEE BB AR MRS SENMEEREREDH, RS ELARHIE
PIRS, ERETEMERE,

o D IVIELIRSS DDOS:

=M BB _ R A ETFRIMuhERILE— 1 MG, RS HIUIELRRSS DDoS (Distributed

Denial of Service),

BRI IEIX AN I AR I WS T I R B I

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn
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1. MEEZ L e ihA 1.1 7 ISR 2 TR

IHEINEZBEEZENE IR
s WFEKTE, T LASKEUE SiEkeiiLE i,
s WTFEHK T, BEEAURAERA,
s TENNEBELENER

o BELE ST IR NN BSIRE DT,

o [plEEEREF,

o KM SGRSORFNE AR SS
n XTI IR,
s W EPNTE: BN + £5IH0K,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



1. MEEZ L e ihA 1.2 REMHENRE

—AZ2RTREINMESRLEZIN 4 BiR

YT T
i B

=331

TR R 25 K 24 BB AR AR B MR Z 2AH BN / https://internet.hactcm.edu.cn
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1. &2 el iliR 1.2 REMHENRE

— AN REZATREIREREZIY4 B iR

YT T
i B

=331

s HBERENLEFHRINE AR EIESHRLEERNAE.
n EMERZLEENREFHIAT, EEXNIEENE YRR SRILIEE.
n SEERSTHEREEAR.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



N
1. &2 el iliR 1.2 REMHENRE

—AZ2RTREINMESRLEZIN 4 BiR

YT T
i B

=331

n ERERRRERTHRINERIESESS.
n EXMTENREPREIEEEER.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



1. &2 2 e e iliR 1.2 REMH B

— AN REZATREIREREZIY4 B iR

YT T
i B

=331

n (SRHAEREENL. B ERIENHEREL AT,
 ERNREMESIRRENFERAT SRR,
n EZRIRNEE T inREAHIRN R,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



1. &2 2 e e iliR 1.2 REMH B

— AN REZATREIREREZIY4 B iR

YT T
i B

=331

n ZREEIEE BT MRS,
m i5EEF (access control) WitERFANZLERIFEEFER,
m RBRREASERIMLAES], FHRESMBREHERSER.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn




1. MEEZ L e ihA 1.3 BB

--------------------------------------------------------------

EiZ8
mEEix

[

B X

ISR K

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn



1. MEEZ L e ihA 1.3 BB

INEZMEEZRRER K (key) @ —SBMWERIFRIE (RIEUFFS) .
n [OBINNESEA E AINEER K ZaE Y
Y=EK(X)

0 }s‘?ﬂﬁziﬁ“ﬁﬂﬂ% BEA D BBMBEER K LB X, BEREZNESR

ZREESE
D (Y) = D (E,(X)) = X
o NI E= AR LA—, e LIA—HE,
o ZiHE S R OIRMH,
o ABEFEMIEIEEXT, —EEEIRS—IETEEE.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



1. MEEZ L e ihA 1.3 BB

— LB
m FH4miS= (cryptography) :
o ZAHIRNRITE,
m B HTE (cryptanalysis)
o EARAEZRRYE R SNBSS H A e THR AR,
» ETRASF SERAITFERERANEDZ (cryptology),

TR R 25 K 24 BB AR AR B MR Z 2AH BN / https://internet.hactcm.edu.cn
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1. MEEZ L e ihA 1.3 BB

—LBETS
 MRTCHEEIE T SOMY, (SRS E BB — i
EIRY, VS EERRIAT RS20, SRS LR
BEY,

n WIRERAH PRIZ AR A ERINTERRRIE, WIX—Z R RHEIFRY
TEItE LELERY,

TR R 25 K 24 BB AR AR B MR Z 2AH BN / https://internet.hactcm.edu.cn



2. FEZ 85l 2.1 FITREAED S

WIREAERMEH: MEFASHRE R ERER SRS

T~ 8 HNEZEREA K

E 58 ‘ . LA DizE
MZEEx BEREX

BE3Z X

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn



2. FEZ 85l 2.1 TRREHERE )

SUEDIIE AR /E DES

n DES BT UFREHEEANE, 2—MoE=Es,

m FENDERI, SENENHESOHITOHE, BITEKERN 64 1

s ARXNE— 64 {7 THFIEURHITINENE, FE—E 64 (N HE,
n RERSEHENSEERER, RISHETIES.

n (FEARIVEHEN 64 4 (CERRERKEN 56 4, B 8 UATFERI).

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. FEZ 85l 2.1 AT

DES RORESE

s (NEURTXZARIRE, HEEAERANTH,

m TEOW: DES B4EEKERSET,

n WEDIRITHIEER DES ZHNERGH,
o 56 {i DES EABIAARLERIT,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. FEZ 85l 2.1 AT

=& DES
m (FREM 56 VAR,

" 1B 64 (UBASIA— P ENANNE, BRB— EERE, REBERE—
DA, 8

(L]

Y = DESy, (DES- 1y, (DES, (X)))

K, ¢
By EX

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. FEZ 85l 2.1 TRREHERE )

SNEZTRE AES
m 2002 FpnEEBFINE R E, IER 1SO/IEC 18033-3 Rtk

n SINERRE AES (Advanced Encryption Standard) 22— HZL, 7
HIE N 128 i,

s BS=MIIEANE, HERDBI9 128 L. 192 {1F0 256 i,
s IELSTEEZ, Z8RELL 3DES R1E2, =2t X KNE,

T B2 R 244 B BOR 2218 B MR Z 2= BA / https://internet.hactcm.edu.cn



2. S E 2.2 BRI

NIRRT SRR,
(FERANRENIIZZIH SR ZA,

XA INZASI X AR AN TR SR RS A,
PNIBE R AREIF R EERER
1

2

- RERRE SRR o BolalRL,
- HFEBRIE K,
BAY . RSA AT, —METENCHRIRE D ISR,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. S E 2.2 BRI

PR AR E . MFEZASHRERRERARZERNEEEE

AREH

_—
~

/
-—

EIENEI2E PK, 8 - =~ 8 S EHNAOEALR SK;

EjEE j - p R D=
N ﬂ@ﬁiﬁ

TR P 2 2R BB F BE B B AR A F A / https://internet.hactcm.edu.cn



2. S E 2.2 BRI

=S RERS

m IZ%Z4H PK (public key, BIWNR) © &FF.

m fREEEA SK (secret key, ED*A%E‘JZM%H) . BEERE,

n IEEEE@EESED

m RAFATA SK 2B RIA PK /JQIEE’\J, (BEIANBERRIE PK 1HEH SK,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. S E 2.2 BRI

RIAFEHNTR

1 ERENTAESETAE L EIE B iR
o JIEEH PKy 0 SRR SKp o
o DIEER PKy BLZEIE B BIRIE, BARRATT.
o AREETA SKp MUERINE B BIFATH, XJTEMHIAEMRE,

2. RIFE A A BRIRIE PKy WA X 0% (E1z8) |, AfakiXis B,

Y = EPKB (X)

I B BECRFAE SK; 3% (D 1z8) |, RIRIRE LA

DSKB (Y)= DSKB (EPKB (X)) =X

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



2. PSRBT 22 AR

RIAFEHNTR

3. MEXIAY PK SCRR EAAIREHES ) SKg, BIOM PK; ) SKg @& Al 8E
HY"

4. IEESHRLTRY, BReeAXM#E=, R
Dex, (Ep, (X)) # X

5. INEFIREEEALTE, BIIIEFfIREEaIEay:
EPKB (DSKB (X)) = DSKB (EPKB(X)) =X

T P 22 25 K2 AE BEAR 2E B B M AR # 2= B / https:/ /internet.hactcm.edu.cn



2.3 MRZBEHINARE

SIS

NHEB SRR X 5]
n (ERXITREE
o EBEEBE LA LUH T —X—RINCREEE,
o XAMREIBE(NRTHFE L EBRON G,
n [FRAFER:

o AER(EEE LA LIEZ—RIROREEE.
o BlaN: REBFERRIE— MW AIXSHBRIERFER.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn




(HUMEL ZRNREMEIRTFZARKE,
VAR E R B RITEE,

eNo
©|== 0



3- 5?1“ 3.1 3R

=5l (authentication) 2wt E2H—MREZHEL,

- ERR(EE, BLEERE. o IRICKRHEAZ L,
L RIEHASKHEE.
- thEMAIR=ER.

RCERBERES: ERMHNLESE, ERIRXAIFENL.

AT T R 24 K2R B AR A BE ELIR M B AR Z 4 AIBA / https://internet.hactcm.edu.cn



3. =7l 3.1 B3

=5l (authentication) @MW %tZEH—REZERG

&

[e]

=al5MEARRE = SENAR
« MNEZRJLASEIR R, - $8i) (authorization) iFRzAY
- (BFSBEXAEENS, BE WEE: PR THIE =SS
=3, U (MRETLARIE i

TiEES) .

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

A BFASA SK, 5 A BI2348 PK,,
55 l BEEE

S X Y
s =5
BN X
wRlgRE:

A FEFAIR SK, 3HEX X #1T D EREEIRENX.
B ATHEER, B AKQMA PK, #17 EER, ERHEX X,

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn



3 u 5?1“ 3.1 3R

A R9FATH SK,

E@l

— X Y
s =5
BN X
SEHEX:

BFLESEFER A B9FAIR SK, XHRX X i##T D isH, B MULEIRIHRSGHTT
ZLERR EiEH, BREHATENEX, ALLIESHESN.

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn



3 u 5?1“ 3.1 3R

A BFASA SK, 5 A BI2348 PK,,
55 l BEEE

— X Y
e .
BN X
RETEA:

A BIEME&ERLE B, B 7B X & Dk, (X) HRGHITAERIE=S.
B=EREZA PK, HIEE A iBERIX X 45 B,

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn



33-2&5%' 3.1 3R

A BFASA SK, 5 A BI2348 PK,,
55 l BEEE

= Bz Y
o EHR
B X
HFEBZN=/ThEE
SC{AEER . ERBSRIE, st

RSCER: BRERY, (RIESSEEML. BEEMALLISISE A B9FAE SK,.
AREEIA: BHIE#R.

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn



3 u 5?1“ 3.1 3R

A GRIENZ NS FER
A RYFASA SK, B BI2$A PK, B R9FATH SKg A RI2$H PK,

nu@l
Tl ===
N oy

BE3Z X T
Ds, (X) Epkg(Dsk, (X)) Dgx , (X) A3 X
< mEZESkE= >
< EESHLES .

o KSRHTAMX DISEMMAX EiER, EBHEEAXKX, HFEIFEZSH) CPU BE.
o BEREEERAHEIMESIMTRERAMEE.
o ESMBFERVMEALARD, E—EEREANDLPABBEEFE.

TR B 2 R s B AR B BN AR Z 2= HIBA / https://internet.hactcm.edu.cn




3 u 5?1“ 3.1 3R

EIRNG R

ZiEY R R RAY

(ESKERBX X BHEEKRE
ERERENARE RIRSUE H(X)
INEERIEENC, KER 10010...1011
......... 10010...1011
........................... 10010...1011
...... 10010...1011
:::: ..................... h Lnxmﬁxjﬁgm h _\\/‘

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

ZROENY BREL
s MD5 &j
o MD5 B9iZ & Rivest B2 —NE1E

RIELATER MDS iSUHZEREE, ERH— 1 SERREHEERSEERNS R, EEEELT
&8 EJIFEARIBERT,

O %Zlglu\/u
FREBEZIGE, FRMEEEFIE—ESERRFRIB—UBX.

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

ISR RE
x MD5 Eikit 8

2V oK
@ BN BEERKAIIRIGIZE 2% T8 ERE (64(7) , ENERNAYEH,

o 1Ez: EIRMAREZEESR 1~ 512 4, FEERRISRKER 512 RIS,
BrEiE 1, EEEE .

B3 1000...00 B
SIS :

—— NASRIICE, 512 % 448 —— 645 >

< BIRE, 512 pEss =

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

SACENCAIEE:
s MD5 8 X8R

o 2 EENMEFRBRIMN T EINZA 512 MAVEHER, 1 512 MAYHRSEL
RBP4 1 128 [AIEUIRER,

@ & K 41 128 MATEUERIEOR] Z‘éUT ITE%WJI_l SHIT 4 HUE. 5%

7—|—O

NENR 32 (VA NIRREITESIEE, —BRIEEITEL MDS IR3GHER
g (128 f2) .

f£2004£F, HEFZETM=RFTENHFHZTHERIECN, EAULIBARSANGERE—X
B, XIRXEBHERN MD5 IR, MiX{NE 15 94, SKAZ 1 08,

MD5 2R =ETE. e, XETFSFEFE T MD5 LFRRIIE.

MD5 RZHEZLEFIEE SHA tEEREUX.

TR T R 2GRS BEOR AR HIR B Z 5 HIBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

ARV IPSE-
s TEFOIEIE SHA-T

o TEFUIE £ SHA (Secure Hash Algorithm): HZEEfRESHE AN NIST 124
FI— 1 EIEIRFS,

o #1 MD5 8L, (EEESIERNKES 160 i,

o SHA-1T th 25ciB NIR IR IF2 512 MENEIER, RERTEZVzEGE
HEYIME,

{8 SHA-1 ERBHIEPREIRZ S EHRETRITER,
SHA-1 B E=#HRATAFTEI AR,
BREER T SHA-1 #5ER.

WS NS HHEREH SHA-1,

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn
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3 u 5?1“ 3.1 3R

s I= I [ERE
n TEHPIEE SHA-T
o SHA-1 E# SHA-2. SHA-3 BRrE .
o SHA-2 B9 Fharay
SHA-224, SHA-256, SHA-384, SHA-512,
o SHA-3 gy fharay -
SHA3-224, SHA3-256, SHA3-384, SHA3-512,
SHA-3 SRFT 5 SHA-2 S22 T ERIBZIREL

Hil, ERFERETFE—MEISSHRERX X, EXARBEEF MD5
Bk SHA-1 S5I{ERS—IRX Y.

TR v 2 25 k22 B AR 2B IR AR Z 2~ F1BA / https://internet.hactcm.edu.cn



3 u 5?1“ 3.1 3R

R SHIIE
s SPUREERR: ALIBGERN, EARERINE, FERIESHIRIER.,

SLHR W =5

H
A BiEEX X X ]— H,(X)
“l:lﬁff H,(X) = H(X), 2 A &iEd¥E/.
HO9 P00 £ HX), TR A Biie R,
H(X) H(X)
C faiiEs M M [Ty

H(M) kb H (M) =H(M), & AREIER,

A 4

H(M)

H(M)

v

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

PSR IS SEHR ) == 5l
m 5RREERR . RILABREN, (BABERNINIE, AREELESLIRI =S5,
m RRTTE REMCSCERIRE MAC,

o IEXNAHZ=REAE K Sk X #i7HE, ARHTETIEE,

o BYEEBEERAEERER HX + K), FROPIRNESRIFE MAC (Message
Authentication Code),

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



3 u 5?1“ 3.1 3R

AHRIERIRE MAC £33

[2] o

%
B3 X - & —[I #Ex x —»—»m. Bz X | [k
i FER9IRC X v
#H K " —
FEL(EE e | sHEEsG
v v | EGEE
HuERi#HT |HX+ K
#ERE
EEKER
HRSCERES

o HEAREBAZIEZR K, MEXHIE A RZEMIER (BAFTEHIE A B MAC) .
ERIIEFEANTNERZE, HRINTERRED.
o XA ERIBIR A FERHREFIELL

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn
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3 u 5?1“ 3.1 3R

FRHEZAARICERTE MAC XHRICER]
=] zm g
B
- BX X - o —Id i\ x —»4’@- X X —r
i RASIR S Y =

o) A R =8
= A HOFASH ] v
v ‘ » E E% H1 (X)
H(X) » DiEE 2453

BEKE BEER ;
A5 T H(X) —’<>‘—
BBk

o BEIHEIGHITIG, MEMREHHF HOO {7 D sE, 2
o AEEiSH A MHSA, EHATEMEE A BHINEY.

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn
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3 u 5?1“ 3.1 3R

FRHEZAARICERTE MAC XHRICER]
=] zm g
B
- X X - & — [ mx x —»4’@- B X —
i RASIR S Y =

o A BI24A =8
&R A H97LER | |
. ! > EiEH H,(X)

T TLRER bl
EEKE EEEh/ v

&5l SRS H(X)

BEEkE
o FRSZIRIT IR : FafhiE, FIEIA. L

o HEfA: “"A RECRIARAHITER, B A A NARHEITEN" .

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



MR REZ=ESA K?

RKAXARS



3. =7 3.2 SR

LR R SR ERIAE.,

RS 5

s WE— KRR ERE SR IR A AEE,

SCAARZERI:

s ERGEANEIGFEA BN, XWHBSBEAIX BSARERUE—IR,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn
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3. =7 3.2 SRR

Exia) ERHYSCIR =R R

L] «d e

i hBe |

» FHRAERE FEEEMERE.
o BRI (replay attack):
NEE CAFERFRY, MEEEER A BRI ARIXLS B, 8 BI1RAN CHE A,
B si=m{hdenk A B9 C REFBAKMN H 28 A BRI,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn
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3. =7 3.2 TR

(ERAEEUHITLIRED

A Ra ® FE (nonce) : B—AFE
S(EFRARNS, B “—X—
: R, KABG R >
o MFABHALESER, FFLL
Ko BR : C EHTERIR T AES
B FIFREIRRIA S,

T B 2 R s B AR B BN AR Z 2 HIBA / https://internet.hactcm.edu.cn
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3. =7 3.2 SEER)

(ERNEIRGEIHITAEEEER,

o

A, R >
= o TE(ERNAZMIEEEINS, TN
AEHHITEZE.
: Rs, K@ R, o [ERABIREES.
Kue BIR; >

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



3. =7 3.2 SRR

BRE IS
s CERE A, RIXRIEE B, 7 B2 A
m BIEIFE—1AER RB, &iXG A, B3 C #3K 7T,
s C BECAYFASE SKC Bt A BIFASE, XTI RB 0=, FHAIXL B,

m B M ARIEIRY, EXRUGIEHZBIIRNHEAIRTR, EXIREH C &3k
i

= CIEECHIRIA PKC BFE A IRTAKIES B,
= B AEIRIRIE PKC XJWEIRIINZHY RB TR, HERINALIER, T2
B IEEBEIINILE A, EERMD A RIXTZ8RETE, Bab# C 83K 7,

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



3. 5?1“ 3.2 SE(FER

BREWE EBEEMhEA C
(-] [
BEA R — :
< RB < RB

SK, & R; R SK. @Rg R

< =1 YA ZP, 30K 3 ¢ BB &K
PKA > PK, R

PK, B&DATA « PK. & DATA

2B ELABIMERANE L E R — M EE EERY R

IR P R 25 22 A B AR B HBE B AR Z 2% F1BA / https://internet.hactcm.edu.cn




4. AL

ZHDBECHIENTE

n FHYRBY L EIEREH TR,

o I ECH T IKEE A EREEERE RN A BEEEAIRA.
o MRS ECHT: EiREhDE.
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4. ZSAEE 4.1 SRS E

FHAEI: I ZAP R KDC (Key Distribution Center),
m KDC EEQ'

0 SHEEHTWEBENAR GBI DE—T=1EER ((MER—X)

o FBFP A #1 B &2 KDC BIEICHF, FBELE KDC lIIRS R LR 78 B
KDC #HT@ER9FESHE (master key) K, 1 Kg,

s FEEHAEIR A,

T B2 R 244 B BOR 2218 B MR Z 2= BA / https://internet.hactcm.edu.cn
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4. ZSAEE 4.1 SRS E

KDC }eiE%5H K,z B9 EC

ZiAnth. CXE

KDC XM | ==
CIEm—>| RBe | =% n
e I A KA
® e [

7 (ticket)

il A B Ko |
A, B, Kys >

BE]

TR EMSE EEERRN, SREIMEN. BEAEAESAEN LG,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn




| 56
4. ZSAEE 4.1 SRS E

KDC }eiE%5H K,z B9 EC

mRARGL S | mrsmiEs
2] == v R

. — N — A K,
A

> B Kg

v

7 (ticket)
K [
e —© 3 A6 k| .

o ABAILEMINTE, KDCFA7ERSCRIIAREE.
o ETIA K B—IRIERY, EULREMNES.
o KDC HESHFPRIZH A, Hl (G, RERASEHE, LIRLNESFFZHANNS.
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4. ZSAEE 4.1 SRS E

XIFRE A ECMX . Kerberos

s HEeRHEBAI2E Kerberos V5,

n fE2=E5aY, BERTtEE KDC, SBEEXMEININE,
n [FAELL DES BN EMNaRINE RE AES HITI0E,
n FHER I IRSES

&< O

o =3liR5528 AS (Authentication Server)
o Z2IEIEFIRSSES TGS (Ticket-Granting Server),
s ABEFEFRSRSz=ZEER, ABEF A ARER,
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4. ZSAEE 4.1 SRS E

Kerberos

cm e
[A] = | LB

® |
Kyl Ks Kol A. K

Kerberos

TEIRIE
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4. ZSAEE 4.1 SRS E

Kerberos

cm .

A — — —
[A = | LB
° A =

- AFRAFREER K.

Kerberos - ATRAE®ROS, F
TieEElE © K@ T | B, Kl A Ks > PSR e R SR

K, .
XA OSHERPREHES.

Q| K|l B.Kas |, Kzl A Kae
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4.1 JWIREARSEC

Kerberos

THER

B

|

Kerberos
o= ==
AS TGS i
) “ ] « Kerberos ERKFG(H
KB K Kol@ A Ks H Kerberos BaE#1@
ERT P _EHITHARRRY
K@ T |,B, Kl A K > B,
. ?’AE&E‘JD)
« K@ B Kas |, Kol A Kng EREE AR S
EXREEXK,
N, AgEEid 5 o
Kl T |, K|l A K > REEBR, XPERE
BT RHLEERIE.
< Kyg a T+1
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4. ZSAEE 4.2 AYARYSER

ERNAEEAGF, MRS TBFEESEMAEFIIRA, el
2IB(E,

(BREEEENTHEFRORTE, EJ9:

n O AFDLER B FOERER,

n (FHREBRODEHERIBIEEREE.

A

n EEIRIEERNE =S,
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4. Z5A g 4.2 NARHE

TAIESCy CA (Certification Authority)

al{SERYSE

=11

FEARRITHRE RFRIRTEIAIERE CFCA Z2INEFIL
FREEBEIAEFC (CTCA)

BXRINIEFL (SCCA)

EZFRIMRES EDI LBV MNEELR CA ZEIMEFID

T FREBFESNEF (TTFRCA) NERY MIEE TAEAR
SHECA (Li8CA) 38R UCA th-RIMIERR
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4. ZSAEE 4.2 AYARYSER

¥=IED (digital certificate)
n SATEEFR IS,
s S RNASEXTAISLIR (AT28) =1 T98ErI— e, ELtEsFRAA
P,
o BMIERHPEERNBEAEEEENIRER (BIa0: A&, btk BFHpfaFter
oy, IP HIIFSE)
o BEENE: IFPHE CA FHEECAPNHESSZ,
o 18 C/:AB HHFERIAREREAY B ANIEPHE—, &AWk T EESEAMN B AYEN
=
o WEFH CA #IT7THFER, 2 a{RERY,
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4. ZSAEE 4.2 AYARYSER

¥=IED (digital certificate)

s (HOIREFESRIARHEERIITS  (CEREFAIHRAR) SRISVOEFD CA IR
83, LAIBIEBRIE,

s HFUEPERTY, FEEINE,
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A YA
4. BEASER
BSE31) B HEFIEB~4diE
FREZ21 B BIE==IES 2Z£28 B BE=ED
s = - S IEBifABE: B
B K948 B B9%H
IFBERE: CA IFBERE: CA
CA BIBI=FZER
Sl .
b CA FBFASE = :
H(X) e DEE CAMEIFER -----------

ElE<EHS
#%=L:

- A ZE3 B EFIERRE, ERHFIEDLEHAY CA NAHE, MHFAIERHR CA IHFERRT EER, SH—1&IE.
- BY B BEFIES (CA BFEAMRIMNIERT) HITHFIEHE, XNEH—1H(E. LEBEXAMIE.

- BH, UEFEBRER.
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4. ZSAEE 4.2 AYARYSER

X509 24=1uFH IRAS X4> X.509 FREKEA
= HFUEBEMETUL IR, \ZZJ;% ;;?iﬁﬁiﬁﬁm%ﬁu%
m [TU-T #HIET X.509 thiXirAE, BT SREHE TR
fRARUE RIS, B B RRIART BRI LA 8]
m [ETF 2XH >< 509 V3 YE 9 BELX TG HEED) | APEFERREENE— TR
AR AR A = TR B M A AR
s X 509 %lJ\ijLan NAER KT &17%& D Tk, W—, WR&ETE
PKI (Public Key Infrastructure), ==l BF BT, BRERSEE
R r7Else
INENWIES | B CA TABRIERES
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4. ZSAEE 4.2 AYARYSER

X.509 ZFUEBHNALER S

o éﬁSO?ﬁT}i N /jﬁi Zéi/zji))\\iftﬁlﬂ/é\l%%ﬁﬁﬁ% # CA
J, FR— TRPABIAUEER G,
e /\
m R, i) CA, HiE) CA,
n e HRAPALEFOEFRAMRIAE S
(Root CA), BRINAIERNAILEFL (B A A cm
TERHEER)  BERIBE2 AR, : * :

n BJLUBRIE—MR CA, A ﬁ ﬁ

s MR CA B NPT B s &R (S TNk,
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4. ZSAEE 4.2 AYARYSER

WF 5k
fRIEH
8 CA « EX g CA2 BJiEH "
1R CA B9248 "RIE CA2 — M E BER
18 CA £ raja CA2 B92%H BRE: E
2%
E I: zz ;: i
- i CA2 &
L

- SIEFHEIMRIRIEDHE.
- ERREMRIEBHNSFERRAEZRZM (MECHTARRECER) .
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4. ZSAEE 4.2 AYARYSER

WEPREE S 5T
s IEBAEKABR, ErILUIHE, BB,
s B CA WHBE—MRMTARE. A% CA IFABE R PREE S,
HEHEHT,
» BRZFERSHEBEBHE, Ha0:
o FFFMBRETIER,
o FAPTRB#Z CA AL
o CABBRPIEPRTABIITR.
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[oE x |+ = 8 = “hactem edu cn B9 x4 -0

D& = - C @ Firefox  about:certificate?cert=MIIGrTCCBZWgAwIBAgIQAMBh%2FGY1%2BXqs0BH%2F . ¥y Q&= I B &
2 x5V finelybook »

& © (@ Firefox about:preferences#privacy W QE=R I

@#rzFa @ Omez t2:7 G 28 () SudioCloud [{iRsE WEE (Ibibii 75 SR € 78+ [@csoN B Micosoft @ mE b

@uxzFa OrEe Omez (=47 O 2E [ SudoCloud [[Rsw WESE bilbii §3 Bk © FE+sE [@csoN B Microsoft @ B b @F 8 % ¥ finelybook

I

TRIRBSFEBHSME

REE
10.10.1.15:443
10.10.1.16:443
10.10.1.17:443
10.10.1.18:443
10.10.1.231:443
10.10.1.232:443
10.10.1.252:443
10.10.1.254:443

211.9.32.50:442

| EREHR
localhost.localdomain
localhost.localdomain
localhost.localdomain
localhost.localdomain
‘WSM-5-1-TEST
CentOS-7-DCM-1-1
VMware vCenter Log Insight
10.10.1.254

*hactemeducn

urse-hactcm.edu.cn:443

*hactcm.edu.cn

dem.gianniuhua.local:443
demi.gianniuhua.local:443
nsm.gianniuhua.local:443
nsmb5.qianniuhualocal:443

sf-cityrush.com:443

qni-dem1.2
localhostlocaldomain
centos7.9-min
centos7.9-min

www.sf-cityrush.com

BHHEW.- BHEO...

EE — M

HED)..

SEINEIS ...

*.hactem.edu.cn

ES 5
/X CN
M EREE
Hoh BT
HR ERrERAT
A& *hactcm.edu.cn
EESE
Ex/EX  US
181} DigiCertInc
EE&M  DigiCert SHA2 Secure Server CA
aHt
ipaE Mon, 09 Dec 2019 00:00:00 GMT
221l Wed, 15 Dec 2021 12:00:00 GMT
ES vt
DNS #Z#&  *hactem.edu.cn
DNS &#F  hactem.edu.cn
HRER
=3 RSA
&EAN 2048
i 65537
=123 BB:D1:34:FE:6C:B3:39:FF:D2:FA:B7:3E:EE:9D:B3:9F:DA:76:07:D8:F5:E6:EC:E ...
ZIn
Bs :66:35:F9TA:ACACT:FRDE:ET:FO:AE
pos=i= g RSA Encryption
hEE 3
T PEM (i) PEM (EH$E)
st
SHA-256 3D:1C:FB:00:93:D8:AC:19:F0:59:AD:D3:43:67:0C:A1:A0:64:A0:CF:F6:D7:72:...
SHA-1 30:0. 8:81:27:19:AC:0F:A0:84:D09:A2:30:6C:4E:DB:02:D8




5. HEXR{ERIEZ 211X 5.1 RSN

P JLFAESHueEE, FBefRiE:

© HIEIES

© HIETEMN

® FEEEKIFIALE

AFETSTIISCE EFAELEE, FSMHIEaTLRI Sk,
n Gl WEERBZEE—E S ERBUAY P 2EER,
IPsec It 7. T BEEET ZAWGEIRIE P BEEE,
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5.1 MBEZ 2N

5. BExRI{EARYZZ 2 1Y

IPsec X ik
m |Psec: IP security, IP &%,
m [Psec NE—TE—MNY, =8

I21E 1P EIRE BB S L EHINIE,

m |Psec 2 HEZE:
o IFBENTIEFREENEEF IS5 (f1an, B3PKE) .
BE8x,

o NRIEBEEY, IPsec MBE T B IPsec #WmSCHIR—EIN

m |Psec x4 IPv4 #0 IPvo,
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5. HEXR{ERIEZ 211X 5.1 RSN

IPsec MYk
m [Psec H=8B2ERk
o IP 22HERIBZ0: T MY
L2152 AH (Authentication Header) 4%
- AH MR HIRS SR EIRTEME, (B8RS,
HELZEBERE ESP (Encapsulation Security Payload) X
- ESP iMIRIR=REER]. HUREERMFIRE.
- AH XRYINEEERES B S E ESP XA, {5F3 ESP tMNBURILAANERE AH MY
{s5F3 ESP 3k AH #MXAY IP EHEIRARD IP 22 8UEiR (8 IPsecdiEiR)
o JIEEEL =P

o BEELEESE3HE IKE (Internet Key Exchange) 1Y
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5. HEXR{EBEBRZ2MY 5.1 BRI

IPsec MM &
n P ZEHIEIRERMHITIELC
R4 1P EiREIR [EHa 1P EEiR
pv TCP/UDP $§3ZER TCP/UDP $§3ZER
oMl oo | Tepupp i | e pokey | IPSecEgs TCP/UDP X | 'poet
- g -
" IP ZL2EER IP ZL2EIRIR
=55 (transport mode) FiEA T, (tunnel mode)

o EE/MEHEIRNERIFIE 23RS TFis o EIRIAHY IP BHEIRABIE S RRMEHE=HIEE, B

FSE2, BiL IP 53, DN_LEREY 1P B3R,
o FEATFENIAENZ AHELIEX. o EETT IPsec HRBIRFTEIIHIFREIRHEE LERETT
o FEE(EM IPsec EHNEBETT IPsec N, IPsec Y.

o [BES IV ARCIELIZ AR VPN,
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5. HEXR{ERIEZ 211X 5.1 RSN

IPsec fimX &
n P ZEFUEREMMALIIELTU
o IP LEEIERAY IP 52402219,
o TISERAM A, REEEH IP 2230ERM IP EEE2 021,
o ZEHIER . BEIEREUES DRI IN=Y, FeegH=5rY,
o B R IEEUERAVEIEE D IR N EIEIREI B E A (payload),
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5. HEXR{ERIEZ 211X 5.1 RSN

KX
n ERIX IP 22EERCE], ERSLAFIE RIS Z BB —RMEERY
ZiEIEE, B EEENfZ 2 XEx SA (Security Association)

m [Psec IBE A BRI TIEZRINE BRI DB G IEIERIIMNEE,

n DEXREHMTR
0 LEXBKENEREIRSRIENIER, vtk
o ELEXE SA HEERIRRE IP 22 EiER.
o BFH TN OZEBEE, WP HeEEEEIZE XK,
oA N PRI THOEZEEE, EFEE0E 2 + 2n) FLEXEL SA,
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5. HEXR{ERIEZ 211X 5.1 RSN

EFEZES R-1 ) R-2 pY&2XEX SA

M R1 FJ R2
P
R I—
MHI1EIH2 -
e '
5 SA: R1— R2 5 —
=1:557]

...........................................................................

BRE2BSEEN H-1 ENH 2BREN H-2 BT BEAMEHTEZSIE(E,
RELSBE R RABZEPHREXEX SA EEIEHER R, 1 R, ZHEIZH.
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5. HEXR{ERIEZ 211X 5.1 RSN

F1 H-1 2 H-3 Z[ERYE(E

[BRELTSSPRIEN H-1 EFNAERAIEMN H-3 HITEIS.
HFEELERE, AFEME, EUWAFTERIZESXE.
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5. HEXR{ERIEZ 211X 5.1 RSN

BEHIZE R-1 BIZEHL H-4 IBRSRRXSA -

BAEEERRYEN H1 ZEFEIMEISS RAEN H2 #HITRSBE(E,
REEABSERIIREEE R1 FlsMIlsSRAIEN H2 EIRZ2XEX SA,
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5.1 MBEZ 2N

5. BExRI{EARYZZ 2 1Y

T REX

n TEXEE SA BIEROIRES
o — 32 (MHGEETRT, %J\jjg‘i/\%;kﬁz??iél SPI (Security Parameter Index),
R1%0 R2 B9 IP #bik) .

|
0 T2 XEK SA RURRAZ =AY IP il (HlanesHss
o Pr{EARYINESEL (U0, DES 8 AES)

o JIEERRER.
TR ERIZEES (HIaN, (ERIRIIEE MDS5 8 SHA-T BRI =583 MAC)

o %%JTE%E’\JE%%HO
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5. HEXR{ERIEZ 211X 5.1 RSN

P Z2EIEIRAVIET
BEBR TR IP RLEIEIRASE

R IP ZLEIER o[-
@ﬁﬂg i /] E"
“ | \p & PR2HERNFEARR v IFIEHE R, IR, %%
i = >0 0 LRIRIEES . | FEX SA, TE'JRUAHT IP BB
; © MZTHIEHS - ; "R, PR Hy A H, RO 1P
i ESP BB SEkn i IS BIVEDTRIELERD BIAY
© ESP ARy AR IP BUEIR o B ok,
Bk IP B5EB BB WEE =Y A5 MAC

v £ IP Z2EUERAY AT 1P

- o BEEkH, FEHEE R R,
0 P WAL BIE DR

"% 8 {i 8 {i
ey FISHOHELL,

RZESHFRS| SPI
FsS

32 {u
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5. HEXR{ERIEZ 211X 5.1 RSN

IPsec FUEAtBFa{4
n EERMNETRAZIR IKE
o IFEEHR, BEAMAIIEIURE [RFC 7296],
o IKEv2 LASSSP =M & :
@ Oakley: =5B4ERMY [RFC 24121,

@ ZeEPINH] SKEME (Secure Key Exchange Mechanism): FBBFZESBIERIMY., EFMBR
AN SR SLH 2 5B AT RN FHAISEREE R,

Q BHEMNLZEXEFZASIRENMMY ISAKMP (Internet Secure Association and Key Management
Mechanism): FFSLH IKE RENBETAZSHR, (F IKE BOSIRRem LANREN. 1&TCHRIHRSZBIE
ZEREX SA,
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5. BEARI{E A RIZZ 211N 52 EREREMY

R IZERUU IR TR E Y

ZEEETFIE SSL BHERE TLS

(Secure Socket Layer) (Transport Layer Security)

ﬁxﬁgz:ﬂﬁ%
"“’“ .9
=5 ﬁ | HEXZEE PR

O

BRRLH L /;’ ' LaC gy
l;; .

T R H I 24 K 245 R 24 B B B AR 24 BIBA / https:/ /internet.hactcm.edu.cn
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

X TLS B9 S
n Z2EEE SSL B Netscape F 1994 £ A&, Tz ATET HEMIS
BN (BABRTHHERMNE)

n SSLFRIEmA SN AER HTTP fliziz< e, & TCP Z E@vk—1%
FEE, BT TCP EHINBESERHL2IRIE,

m 1999 &, IETF £ SSL 3.0 Efitl bty TLS 1.0, REEET TCP BIMESL
AR 2 HURERIRSS.

m 2018 F 8 B, IETF &t 7&H 7T 28 NEEEABINEHNIRATLS 1.3
[RFC 8446, #IXinE] (NOEFRE) .

m 2020 &, [HhRAS TLS 1.0/1.1 3R T
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

iy TLS BIGIE
KRB (HTTP) KRR (HTTP)
SSL / TLS SSL / TLS
TCP TCP
UbP uDP
MEHEOE MRS

' '

o TEXRIXF: TLS HINARAIEE, WEIEHITME, ARICMBEHSIREE TCP EiEF.
o TEIEINAS: TSL M TCP EEZFEHNEIE, MERIBEIREGNARE.
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

TLS SNABEMMIRIZI X
n LS BT — P BRNGEEREFIINARERZEO AP, 5 TCP gIAPIB1L
s WAHEMFER TLS &22895=2 HTTP,
o TLS AT RN BEMY.
o NARER HTTP JER TLS BN MWIUATINERT, WM ESIRAAR, ER=
R TR http B9ET5, BUFEZSRL T https,

o s X% security, FREBIEGERIOSIREZZMIRSSHI HTTP 1Y (TCP A9 HTTPS
imSE 443, MASFIERIRES 80)
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0 O EBES SSETEER HTTPSI X | 4

.= C A 6

CIRNEE emsan  ~a-

www.aliyun.com/product/ca

BRAEY wibh v

https://cloud.video.taobao.co
m/play/u/2204060793/p/1/e/
6/t/1/50115430889.mp4

BIFtkEE Y 3T

S5 v

FEE - TREER -

Jivizzh s MEH M IS ERiE FERAMRE

FEERE

SS L'\LIE:E' © mmE

SSLIF#3 (SSL Certificates)
£, FHSSLEB~REER]
B

L"https FF3k,

Fik)

A

mAnE
4.1-6.30, ISSLIFHIE(ERRIIXIBERABACTT

[PREHTTPSUR) Z—HRRPE/ER, EMAIF

Digicert DViBfe{F vTrus DViBEZT

Digicert DVi@Ee#F vTrus DVIiEECRF

EPEAEER. ERATHER FEETF, TH9%ERNEE

—REBEIICONWAFS =& B BRI (4].edu/.gov)

B B

¥ 1700 00 2 2550 00 22

4] a = o

[ 75 53 MRS5TH

IEHTTPSIIENLIIE), (RIESIBRIZ

[DES MHSSUIES (BRSS

BATFEWIARMSHTTPSER, Dt

FERERANRE

FERRALS

EFRMES  EERRES
CFCA OViBfeis % vTrus OVERfs&
CFCA OViFEEfF vTrus OVERIE
BEAEER, FHR. EFER;
i %, i
¥ 12750 00 152 ¥3400 0058

A

X

o
'oﬁ@

Q GEMY B BPE ICPER  BRIE  BR

F D

®




5. HEAP{E B2 5.2 EHERLHNY

X TLS EBXE=£5IR9T08E
s BARROSH B (Nwss) TSRS E:, WISRMRAEEIBIMEAR
e E=MAERY,
= BRI
o RFSFEFEE—1TEEY CAUERRILEREC,
o CAIUEPRizEEZZEMMY TLS FEA,
o NEssNEE—SFRKIERERSSEELEMAERY,
B BURERERTIER:
o EFME: EREFDNY
o HIEMER: [ERICRIY

Bl
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

TLS B ZE£ SN TEFIE

HOST SERVER

X

&l L
| BFmEs: TS EEHETT TCP i - ;
| (ERIRFINY |
| o thishnEeE:% A EERINSEE > |
i s B aiess B IBIARONIE T i
i © F CA BIZABSRI B HESS |« B PET o s i
O et T MS © & Fi B (AN P y(MS) —| © [ B BRI SKy(PK,(MS)) = MS |
osmaiEem|  |esmawsw |
e 5 y
| REMER: p RIS —p |
| (RIS FNY (FE, =8k)
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

TLS FEFMEL . JIEARSSEE, ERSIEM BRTREIEEEH
1. MENEEE.
O iKTEE A BIRSSEE B AKHIMEE TLS KRA ST LT HERINIA B,
© B \PIBEE DTISIEE (RSA) | FEF A, FRHBESH CA BEBRELE A,

2. [RS3EEER1.
© = A EFIEHES CA BIRNIBEITHAIE R P51,
3. HERELEREA,

0 = A LIRS HRENERIREREMEZH MS (Master Secret),
© ZF A A B HIRIA PKy WEZE MS I0E, SHIIERIEER PK(MS), RIXEMRSS:S B,
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

TLS BIRFMER: IUEARSSES, ERIEM ERPABIIHZEE
4. PR55=% B B CRYFARIE EZAME LR

®: SKg(PK(MS) = MS . iXH¥, Z=F A FIBRSS2E B #1357 HEEEIRERERIRNERSE MS,
5. HERARIEHH @ 1 O,
6. ATEMHLRIBEEEMRE, EF A fllRSS:E B RIFERARAZNA.
7. EZRESEIRK 4 A REEA.

S—HEEERNE 4 NS (I8 RERENREN)

o EF A RRMIEIERNRIERIA

o EF A RFHURRIERI MAC B4 M,

o [RFBEE B RXMIBEANSIEES &

o [RSEE B RIXHURIIEEM MAC 48 My
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

TLS =PRI EIEREHREIIIEZ 22T
n ERAVEHEL D B/NIIEEER, IUICSR (record),
o E— MR TERIEEMIIEIEE,
B ISR MERRRENFE T S, E5—T1CRIEN O,
o RIXF—NMEREFSHN 1, FSEANEMSEY 2 -1, BAnirFs5%E,
s FEAREEICRLZT, M Te0z8R, BFRSEEHE,

o ZFF A BIRSSRE B AX—THSOCHEES, X MAC &8 M, . ICRAIZERIFSH]
IASOCRETEYIZE, SHIIRNICRTEE (WEHIRFSTIR) . RS
IRER Ky BTI0REE,

XSS R MR TG ZFR A XEA LRI NEE AEAD
(Authenticated Encryption with Associated Data)
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5. HEAP{E B2 5.2 EHERLHNY

TLS &5 ER0icHEIEN

KB | RE | KE B X ic & MAC

- _J

~
ILERSER K, INER

o REIFE: ISEAFMEERICREEFMERIRX, ERMN
BEFEEAR, HEEEXA TLS EERER.
o KEFE: F1&#l, BFM TCP IRXHIRE TLS icR.
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

X TLS WRNE SRIFEHE
n EFHERINFERIENE
o EF A HIIRSSEE B tHE AR ER, PHLEEMIE,
o AERYIRERRA PMS (Pre-Master Secret), o F—$4mE2 8.
o LR EEA.

B A MRS =: B SEEREHN (EEER) &X, ERIESESEPMS | ERIAEHHIRS
RHOREREL, ERNEETA MS,

0 ZF A OIRSSES B AIXHIEEHEFMERIRSAY MAC,
o fR5588 B mMEF A KIXHIEEREFMERIRSAY MAC,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



95
5. HEXR{EBEBRZ2MY 5.2 iERERLIN

X TLS W/E &RIENE
m ) TLS 1&EE::
o XA TLS =R, Ak B NEoaiEXiF TLS ANSR, LD LEERT IS

(truncation attack),
o YT
£ A0 B IEEHHTRIENS, ANEREXRAKIX TCP Y FIN HieSCEskx 4] TCP &k,

N A 8% B iRBERHRE—TEXA TLS B9Ic3, BBA Ak B WA TCP AY FIN #i SRR, BiANE
XZNEERIEMI L T,

FANRELENERXA TLS BNCE,
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5. HEXR{EBEBRZ2MY 5.2 iERERLIN

X TLS w/RE & RVHEhE
m [LS1.3:

o TLS 1.3 FRfER T BN ERIMEE L= ECC (Elliptic Curve Cryptography)
5 AES, BEIRELL 1.2 IRABRXIES.
o TLS 1.3 WAIRT O-RTT HYTDEE,

MREFRZENEEIERSE, TLS 1.3 BEEFELISIENREER B 1-RTT 9IEFIS
12, {X&F O-RTT BRI FHA=IEMER, BIHES 1 TLS RIRE,

WIRE R IERTRER “ERVEE N,
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5. HEXR{ERIEZ 211X 5.3 HAEELHIY

ITIE N AEFE KB FHMFIIZ 21,

RIXEB A2 RIETIT A, ERMERNAIZZEHA
n RIXT5 A RS B ARSEAR(HOURIE.

n 25 BISEVERA S, AIREm/ A =EIEmM

BB AL S MY N AN INE R EE N ENAIER, UNERETE.
=5, TRMERPFSHX.
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5. HEXR{ERIEZ 211X 5.3 ARSI

PGP (Pretty Good Privacy)

m PGP (Pretty Good Privacy) @—P=EMNBEFIMFLZEIXEGE, SFEINE.
=5, BFEBMEESTHA,

n BIERI—LELEIN MDS5, RSA, LN IDEA EH&E85F—ite,
o IRHBEFEMFAZEMN. AELERFIHRS TR,
m PGP F A2 BEEANAIIETCIRE,
m PGP RYEARITR,
o £85I, JLUAK PGP 2ZE2BLEhY,
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5. HEXR{ERIEZ 211X 5.3 ARSI

%7 A 1Y PGP Q& iBidis
© A FBRAERY -
B © ISR K e
BESTRR{E X ~ BESZHE{F X > BESTHRIE X -~
SK, BA HEZ . KB SK,8 A HEE KG SK.BAmES |
, ukiic S PKg & —iXTEE5H K

O F B HI2TAMNE

PKg i —iRMEEA K

\ 4

©® A &Rl | —IRIMHERA K

O [ A BIFATH SK, XIBRSZHB X #HTE 2, IEEBFHEERSHMS X f5H.
0 A FRBEVIEERM—RIEEA K (HEZAOXITRER)

© A ERRI—XIEER K W EZZRBEIIE,

0 A B AIRIA PKg XJ A ERHI—RIEZE K #HTI0E,

@ {LEMZI—XMEERMEINZENE 20, FHEE—RAIXS B,
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5. ERMERMES Y
EITTS B fY PGP 4hEBidie
BHSTHER: X OHZIA KR AR X
| WASTHBEE X K SK.a AMES “ Ll
1
= Ko SK.6 AMEE | onm
PKy & —iRIERMA K y © Fi B HUTAANIE
PK, B —iRIEZSA K | —iRIEER K ISIERR(E

0 B RIBEMAAOFZE, DEEENEL—
® [ B AYFATH SKB BB —IR4E=5A K,
© FBRER—
® A B F+H9 A g9

IXEZHMENIZRNE ZHL

R K WINERIE S E S TR, D8
NEB PKA XTI A BIEIF S 2 TR,

RIEE

7 HBASCHRE X #0 A BOEIFE 3,
RIRJ =B IR AR AR TE R L,
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6. RAXLE: PKIESAEIEN

BIIAE T EBIIZ 2N N eeBBERARLL ML Ea)
m HRAR:
o MBRFREHITRINE R,
o BN AFIERREE SRR,
NEINSS
o B MEEERS. BRINEFRFEARS,
o IBEIRSFS TS,
BRI
m (kiR BRI E NN RNS A,
n AN RESITSRUEANNSE, KIMEUNEITH.
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6. RAXLE: PKIESAEIEN 6.1 Wi Firewal

ki (firewall) :

n —MpoEREN, BRI N EBN R E, ZIHH AN ERT
BE, NMmEBENENRE, R EXETER/MITmRINETEN
B

b K ER— MR RAZRIES RS, 2=t T MRS ERE D

5], BRIEICHES OSSR,

1512l SRS B E R B K SRR B 1T HIRE,

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn
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6. RALZLE: PKIESANEEN 6.1 Wi Firewal

B KIEEEERERRIE

BAKIERISME : BhKIERI R
BhKiE

PRIiE PHEIIE
EEERES Rz FAmIR EEERER

? Gateway ?
| _l

SRR A ek

Al{SRIRILE

(trusted network)

Q'

RIEX

AE(SRIMILE

(untrusted network)

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn



104

6. RAXLE: PKIESAEIEN 6.1 Wi Firewal

MBI IEIAR . O PHRITIEEEHEES
» BESHETIEYIREHYES RS,
o ARIBSEMMIS PSR AT (ANEER) .

o EANN . BEFoHEHINSESIsmESRNER, #1a0: R/BRIPHLL. R/BRY
um. XSRS (TCP 8} UDP) | &5,

o IRSHY: RIRNEE— 1 4,

o BREHY: IRIFENMEESESIENEEING, RIBNSEEREEGHE KD HE,
n U2 EESN, NYHAFERE,
O f{n?%,ﬁ: AR EEEEH I TEIE, Bl A~ ﬁ%ﬁtifﬁﬁ?ﬂ?if%ﬁ@%

TR MTERHRE, FREGSNAEERF =S,
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6. RAXLE: PKIESAEIEN 6.1 Wi Firewal

RSP NG . © RIFERIE
n HFRCIEARSS 2 (proxy server)
o XSO THYR, SCIEFNAESRRT S ERF =5,
o P 2RI FRFE AR SCEB A IUEIT M AR 2K
o NAMXENBEITFHRY, EEEKEaE %
MREE, NEMNKIUEFHENS D BEERIR]E R ERIBIRSSER.
MERAEGE, WEFE
m TR
o BN AEEE— A ERIN MK
o ENAAEEAFGIEIRY, WHIERIBRE,
o WNBEFRAER, EEENBREREF IRECEN R,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn




106

6. RFEE: HXIESAEEN 6.2 ABHERRS:

NERNZES IDS (Intrusion Detection System)

n BEETENREER, BRSBIEHREENTISKEABER, MITCNE
ANZ, UBERRELEANE, EBeEREEIEIN.

m DS JHAMERIDHIITRE D BIRE,

o SRR REDAEN, PNSEERAESEHITHEINRE (BT IDS By 1XR"
KBEERE, SHERANTEER) .

n DS BB TN NI, B!
o PZZERET. UmCi3fE. DoS Wik, IBRIES. REFtRENES,
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6. RAFXEE: PpKIESNEE 6.2 NSRS

MIAEIEIE X 0 EFIFIERY IDS
n P — R BRI RS SRV SR,

s FFE NN EEHNEZ 2T REMN, BTN EEERESFREIIA
RIEIREET,

et ErINE, SNFARINKLENRFTLER,
n 2581, RZHEFEM IDS EEEET4FERY,

]
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6. RAFXEE: PpKIESNEE 6.2 NSRS

MMNECUGE: © BEFRER) IDS

n BIERESETHMNGSRE, FIESRENFTHFIEFINE.

s SRNRINGFRERMFITIENTSIESR BN, WIAIREERE T
21779

s BXpIEERMSIT RS e — T HES EER.
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PIEE 2 MRRRERRARSES

HEEIMZ 63 (Elliptic Curve Cryptography, ECC) : B&E TLS 1.3 1
EFMY A SIEIEEEEAM, EXERTHEFAFE. SRR,
2R £ (Mobile Security) : MBI LESE.

SEFEHE (Quantum Cryptography) : EFTEVRIZIRGESERI
TP ERTRELRATN, EEFERZE (Post-Quantum
Cryptography) BIRRGAHARIL.

BENSEILZ SM9: —fiRRZS(Identity-Based Cryptography) &
%, EEEKMNALERIR.




MG ekt E R %4, Mh &tk
B17, 1 RNREEAS 2 U P B OR B

201844 H20H £21H, irVFEEEMLZ 2N ERC T/IERW EARYS

BRERBN, BAMSALEREARERLE; AT
HBIEPX—3%, A ¥ KBIPEHE—XK,

20194F1H25H, Sia-FE U REAE R + IRERARE S RN EI YRS



HEEEHIRIZF R



