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1.3 BRIFPREE
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2nd edition, 2003
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WSDL docs

339

1

z4: mMIRSBFREEFE (SOA, Service-Oriented)

IRSSIER

XSD docs
Servlets,

eSS /RS

CGI, Perl

2

{&H servicesfl
ivi: |

IRSSERTA

»| UDDI

Registry

—>

SOAPEA

49




1.3.3 iR
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(a) BEPIMRTC (b) HadoopHY R 2514
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S A A
1.3.5 &8RS

=« RESTful (3ZF 4513 (Representational State Transfer)

» DR SEFEHMFEENTRNES
» RIRERARMARIN, Bk, RERMSH

= 5=
» BPMRRE I mRRIVHTIRR, . URI
« FEXRFERSRERFREO, 5 HTTPEME
» DERFEEZE8HEAR, #: "Content-Type"
= FERSFHHIIT—NEER, WHNMRBXTEHREREREEIERTTIREHRIT)

Roy T. Fielding, https://www.ics.uci.edu/~fielding/, Architectural Styles and the
Design of Network-based Software Architectures, 2000

55




1.3.5 FFEHET,

= ZfFl: Amazonz=TFfi&iRSS S3

MR (WXH) EFH (WBR)

= fp7a: http://BucketName.s3.amazonaws.com/ObjectName
« BIE—E/XIZR: PUT URI

« FIFRIISR: GET 1§45

« EEXISR: GET UR
amazon |§3
™
. AR webservices
Operation | Description
PUT Create a new resource
GET Retrieve the state of a resource in some representation
DELETE Delete a resource
POST Modify a resource by transferring a new state
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1.3.5 &8RS

= XJEt: Amazon S3 BYSOAP#E, 167 RE

= ffl: GUE—E SOAPHEM
import bucket | RESTfulizE[]
bucket.create("mybucket ) -

PUT "http://mybucket.s3.amazonsws.com/"

Bucket operations

Object operations

ListAl1MyBuckets
CreateBucket

DeleteBucket

ListBucket
GetBucketAccessControlPolicy
SetBucketAccessControlPolicy
GetBucketLoggingStatus
SetBucketLoggingsStatus

PutCbjectInline

PutCbject

CopyCbject

GetCbject

GetObjectExtended
DeleteCbject
GetCbjectAccessControlPolicy
SetCbjectAccessControlPolicy
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» REEEEHIEPOVERNAN—NY B
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1.4 EFRDREN

s RFEMARREM (System Architecture )

s BUHHMRRGHIRIBNRSS] (P3E
FEREPZMEEESEMNENRE S, REN RGBRALGH

= 1R
B

ISRy

EESESENES

= KO A=FMEREGH

= R

J

» &
1

u i:l:

itME(centralized): FES/OMEH, HE
ShiEEscE

FitMk(decentralized) : &5+

B2 aEf A LAsZE

&KX 83U LERMHA

RIMEHE, B

AL

RS REGH
(Zi8E)

(PER)

RFBSRME (ER)
Bl it (FE)

[2] Len Bass, Paul Clements, Rick Kazman Software Architecture in Practice. Addison-Wesley Professional, MA.,

4nd edition, 2021
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1.4.1 RiMLIPREEHS

» EARNEFP/IRSSESRE
= PRS5E&(server): BRS5H, SCITERSHIHE
= BERfl(client): £1E75, MRS FHRHIRSEREIHE
- EPYFIRS S FARRITH &L
« REEN: 5K/EE

H D
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)j Wait for result

Request Return

F\_Z P operater Wait for data ekt
IRSZEE o e T
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) Request data
IRSS5=x

Return data
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%’T‘” RREO | | BPED | APEC G
%F'ii??élil ~~~~~~~~~ MU FESLEE RIFARNE BIFEALIE
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s e sl i S
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= [BERYER/ N ETMY
= JCISHH. &R
= FPENEE
> send(dest, &mptr)
~ receive(addr,&mptr)
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FERNVES
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ZRiiRS =251

[ Definitions needed by clients and servers. )
#define TRUE 1
#define MAX _PATH 255 [ maximum length of file name *f
- %;‘Z{/_‘F #define BUF _SIZE 1024 /" how much data to transfer at once */
#define FILE_SERVER 243 /" file server's network address *f
/™ Definitions of the aliowed operations */
s Ao s/ — #define CREATE 1 I* create a new file v
o %F' *ﬂ.lﬁ *Hﬁ%ﬁ’%ﬂ'f T #define READ 2 /* read data from a file and return it ~/
e #define WRITE 3 /* write data to a file y |
S‘Z'ﬁ:EI\JB&\ 5. @U@\ f#define DELETE 4 /™ delete an existing file */
| T2 /* Error codes. */
ﬂﬂJ Bﬁj:xﬂ; #define OK 0 /* operation performed correctly "
S . = #define E_BAD_OPCODE -1 /™ unknown operation requested *f
u Cll:l E*D Lin uxﬂdﬁ, #define E_BAD_PARAM -2  /* error in a parameter */
#define E_IO -3 /* disk error or other I/O error "/

/™ Definition of the message format. */
struct message {

long source; [* sender’'s identity */
long dest; [* receiver's identity i
long opcode; /* requested operation "/
long count; [~ number of bytes to transfer "
long offset; /* position in file to start /O )
long result; /* result of the operation */
char name[MAX_PATH]; /* name of file being operated on "
char data[BUF _SIZE]; /* data to be read or written )
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ERPHIRS 2501
s ServerfEfF

#include <header.h>
void main(void) {

struct message ml, m2; /* incoming and outgoing messages
intr; [* result code
while(TRUE) { /* server runs forever
receive(FILE _SERVER, &mi); /* block waiting for a message
switch(ml.opcode) { /* dispatch on type of request

case CREATE: r=do_create(&ml, &m2); break;
case READ: r = do_read(&ml, &m2); break;
case WRITE: r = do_write(&ml, &m2); break;
case DELETE:  r=do_delete(&ml, &m2); break;

default: r= E_BAD_OPCODE;
}
m2.result =r; /* return result to client
send(ml.source, &m2); /* send reply

}
}

*
"/
*/
"/
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° n S S—
s Clientft2%
#include <header.h> \a)
int copy(ciiar "src, char "dst){ " procedure to copy file using the server g
struct message mi; _ I message buffer
long position,; /* current file position |
long client = 110; [* client's address 5|
initialize( ); [* prepare for execution "/
position = 0;
do {
mi.opcode = READ,; [* operation is a read */
ml.offset = position; /* current position in the file */
mi.count = BUF_SIZE; /* how many bytes to read™/
strcpy(&mil.name, src); I* copy name-of file to be read to message */
send(FILESERVER, &mi); [* send the message to the file server
receive(client, &ml); [* block waiting for the reply "/
[* Write the data just received to the destination file. */
mil.opcode = WRITE; [* operation is a write */
mil.offset = position; /* current position in the file
ml.count = ml.result; [* how many bytes to write
strcpy(&ml.name, dst); /* copy name of file to be written to buf */
send(FILE_SERVER, &ml); [* send the message to the file server
receive(client, &ml); /* block waiting for the reply */
position += ml.result; * ml.result is number of bytes written "/
} while{ ml.result >0 ); [* iterate until done °f
return{ml.result >= 0 ? OK : ml result); /* return OK or error code

)
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struct message {
long source; /* AZIEE|IRIR*
long dest;  /* ﬁz%*‘.lﬂn
long opcode; /* #R{ERS: £, 5. €UiE. IR */
long result; /* iR[EIEERICES : BT, KM~/
long offset; /* {ES{\H */
long count; /* ES1TEY */
char filename[MAX PATH}; /* {48 */
char data|[BUF SIZE]; /* #iEK"/
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void main(void){
struct message m1,m2; /* N\, EHASEE */
int r; /* IREIAAITEER */
while (1) {
receive(FILE SERVER,&m1); /* EHFZRIEK */
case(ml.opcode) { /* FITIBRAVEIE =/
case READ: r =do_read(&m1l,&m2); break;

default: r=E BAD OPCODE;
b

m2.result =r;
send(m1.source,&m?2); /* IRMIEER */
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ZPiEFE0

int read(char *file, int position , int nbytes, char *buf){
struct message m1; /* i HEEMEX */

ml.opcode = READ; /*1ZBSE] */
m1l.offset = position; /* R E */
ml.count = nbytes; /% RIS E */
strepy(&ml.filename,file) /* {5 */

send(FILE SERVER, &m1); /* AZiE1HXK */
receive(CLIENT,&m1); /* SEFIRSZEZMNES */

*i/f(ml.result == OK) strepy(buf, &ml.data); /* BEEHX

return(ml.result); /* IREIZEER */
}
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RIS RS

= B/ ARG RN R
. LRSS SE ML 5 |
. STUlfEE, EEAE h
| CI;‘@;\Server/ o
» I A l
= [EEEHRER: ARSSEEHVIERERINEIENRFEHIERE iens T\ Gient

» HaiE: IRESRINEIESEENRFHE
» RIS ERRRIBR
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1.4.2 ZRMLIB RS

= MC/SIRILRIP2PIEL
» ZROE T RIE. BIE
« R BRERETERFNEESIR

Resources 'ml't:LW1H by the :h server - ‘
Lanll |\
- ! ! Clients ‘;_ _ ’

3|18: PREZITERRZARI Peer to Peer ZAR http://www.intsci.ac.cn/users/luojw/P2P/ch01.html
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P2PiEA

. P2P W

= MHERBSHEFTE, fFla0Napster. Gnutella, eDonkey.
eMule, Maze, BT,

ITEEENFIEMEHRE, HIRNSETI@home, Avaki, Popular
Power=E

« NEISKRBEZEE, HIRNJXTA. Magi. GrooveZs;

RPAY Lﬂ:l.I,\, B1EICQ. QQ. Yahoo Messenger. MSN
MessengerZ

P2P1_1ﬂ'51.:.%,it_§-, f5lanSkype, Crowds, Onion Routing=¥;
= RIZREEAR: j#Bea. PPStream. PPLive. QQLive., SopCastZ:,
» XHPERSE: tuiFm, LAKYS, Hyperledgerss

pPo2s-12.23 _ SIEYRSFRS 4 75



mailto:SETI@home
http://www.huihoo.com/p2p/1/www.skype.com/

P2PiEA

s P2PRJLE: 32 71EInternety _F—Fh B4R,
= B@mMZ(overlay network):  EVER MK LAIMNG, BTHEEMZS,

AREEE

ARDEEMEER, YMEERRR, W, TFHIPHILH TIEE.

« P2PRILERYIRIMEIS (Topology)

. M

(Centralized)

« MY ESEHEIN (Decentralized Structured, tBFREDHTRZR)
» EFICMYTEFIFAFMNDecentralized Unstructured);
» EREFICMEFRFN (Partially Decentralized)
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FRMEP2PMI4E

 FEFOTA
» RREIKE M E SR
o 5 HEHEEREBT (BitTorrent) |

Q) zaitscrt TS

BTz S| IRSS2E (Tracker) {REZ @ ) :
FrE &SRS IRV EIER T

#IFEER, RRAIES Tracker

. GIERE
. SR AR, HEPRRAE

Foos 203 SRR 7




ZRIMEBEIEP2PRILE

= TPRLTR

» BT RANISIREVAFNGID: IR, B IgEE
» Z=5|: XASHREDIZE (Distributed Hash Table, DHT) |, A4RF1ETEP2PKY

LREPRYTI RANEUE.
= BIDHT, FEuE<keyvalue>RETRIP2PTT R L, BIAHEIERRIFELE.
= DHTHP2PMEEFHITS R RI4EF

» BYIRSDEINAEZEENES IR, BN TRKDESE— TN ETECHESIR,

9&

R BRI,

http://en.wikipedia.org/wiki/Distributed hash table
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ZRIMEBEIEP2PRILE

m Z]é{ﬁu
= DHTIIEEGIREL, B— 1 XNRAIEFEKRFEIRIRGT /91288 1604/AE5%HE
= HARIZSE: Tapestry, Pastry, Chordf1CAN

Data Key Distributed
— Network

Fox — function | DFCD3454

The red fox s

!L!I"IS across ™ function —» 52ED879E
the ice

The red fox

walks across || _Hash | 48042841

G ice function
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ERIMEBEIEP2PILE
2¢651: MIT Y Chord E% - 4513

= BT RIZRR—ER AN e — M E—R (o) g N
iRfF(Node ID) |

» BURBUER SRR E— ME—HIRR vy
#F(Object ID) -

. NS SEIDIEE SRR A e B (2 |
» SERERINN: SIEERIXKRETF(Key)

BRESRIRT M AY TS ;R (Node) (10)

= BESEZMEO(og(N)) RNy

Chord: A scalable peer-to-peer lookup service for Internet applications, Ion Stoica, Robert
Morris, David Karger, et al. SIGCOMM 2001.

80




EROEBEESIEP2PRI4E
Z45): UC Berkeley B9 CAN E&5t - P84S54

» BT RRETEINEHRR/R=S|E] o n
I'('ey%j(\o'&?'g%%
» 1F<key, value> g{EXIHkeylflg7hzH, 0505 (Offw
?%EU_/l\élédzlj_‘/r\l_\-—l\ . ’i\// 1,1)

(0,0.5;0.5,1) @%ﬁé | ]
. $<key, value> BIETTHEERG ISR Qg s

EXERNTRR e

5

°4(0.8,0.9) (¥ His ,__,,.—: 25,
« B RIS LA AR R gt
—_ (0,0; 0.5,0.5) (0.75,0;
i& E *’T!\ﬁ\\ﬁg:ﬁ_ln\ . (‘) 1,0:3)
0.75,0.25)

BAREFEIKE=0(n/d), TR, dP4EEL o) 00

Ratnasamy et al.. 4 Scalable Content-Addressable Network. SIGCOMM 2001
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ERIMLTEEP2PRILE

= RPILMETEP2PII4S

ZHOTR. TRSIEH
BT RIRFEARETIR

» HiZ(Flooding)i&EEX

TRUINRAEEREE, MR

A

, BNREMRERINET RRIEER

TRvIEKREIEKE, NRELUET iZEK, N2,
BN ANERAFEITTL, e EITiHT)
TTL(Time-To-Live): EZEHAXBIRE
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ZRIMEBEIEP2PRILE

« MEREDTT
« RUIBENE(HE)AM, FEkEZE, BEIES»m*(m-1)k-1
s INMERFENTLREEEED, =S > N/rElr/N*S2 18, NEEHE]d
« BfEIEZRM=k~1+N/(r*log(m))

AT 1B K key
Jy”star war” {34

SO A48
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ZRIMEBEIEP2PRILE

= [BtNiFsE(Random walk) EEREEX
= FEHIE (Random Graph) : <u,v>, 7ZEBEZRP[<u,v>]
*5.[ T RUIIERAGIEKREIEd, NiRE];, BNERFETLIEEN—NEPET RVAIERITK
=d
. PRvEKEIEKRE, MREBSLWEIS, N2,
3. BN, P& TR (EITiHT)

. HEESHT

o RN, SMEIFET - MBSRITER oy 1 s
« 18P[k]FkE ZF?%E%E‘EIJdEI’JffEEK N
. IBSHIEEINE, HTREIE ISR SN v

= . 3 LG =
. i8r/N=0.001, {EEIEHEEEE, WS~1000 ° &FFH=Lkyl-gl =N/rort<r<h.

» FREZAEZE, ’REE=10NFEEZFRIL,S ~ 7290

y 4 84




ZRIMEBEIEP2PRILE

« P2PRIGEIEEREE
= XTFMBETRNE, RALBEMNE (global view)

« BIYTREF—EDUE (partial view) |, SR BEREBIR, R
=<IP, age>

» TRZIBERRIERN. AFTR (JENREEE) I RSk
» TRAIIOAN

» B SEE— 2T R TR E RS
» TRAIMER

- IJBITEA, THRENEMETR.

» FEHMTRAINETRPABIMNES, SEMNERHRIER

Gossip-Based Peer Sampling, by: M. Jelasity, S. Voulgaris, R. Guerraoui, Joe Kilian, M. van
Steen, ACM Transactions on Computer Systems (TOCS'07), Vol. 25, No. 3. (2007)
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A— A—
ERIMEBEEIEP2PRILE

do forever
wait(T time units) //&F— 1 E &
= ETES(gossip)AIP2PRIEIEERIE pview.selectPeer()
if PUSH_MODE then
 EAIEBIEEELLIEES buffer— ((MyAddress,0) ) /0 %]
R FIR
« F— 1 EERTE)EME,ENX I— 1 EEH view.permute() //E BN HE5
. e e e g L . FHREHHDT LRBEIWE G EB
« EBANEERAR, T RZEFHTIE R (View buffer.append(view.head(c/2-1))

send buffer to p
else // PULL_MODE
PUSH MODE send (null) to p // KIEZ=ME, il

o O A
receive buffer, from p
O \/@ view.select(c,H,S,buffer,)

view.increaseAge()
Q PULL_MODE Q

Change)

(a) EMTFRGRITER
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ERIMEBEEP2PRILE

= P2PMZBIIIERA

do forever

receive buffer, from q

if PULL_MODE then
buffer— ((MyAddress,0))//07 ¥ 3A & #%
view.permute()
HHREHHNT ABENE G
buffer.append(view.head(c/2-1))
send buffer to q

else //PUSH _MODE
view.select(c,H,S,buffer,)
view.increaseAge()

(b) BB LRpRIPITEER

method view.select(c, H, S, buffer(p))
/| AT TR 1E
view.append(buffer(p)) /B HN(E FH AL E)
view.removeDuplicats() /;E &
view.removeOldltems(min(H, view.size-

) IFERBAT RHRT , EHHMREW T

VAN

view.removeHead(min(S, view.size-c)) //1E
REATRAET , ZESIPHNRERRKA T

view.removeAtRandom(view.size-c) // FE#
ZEETTR , FUREBET RN HC

(c) 1IBFRRIERIIRE

PUSH MODE=#EXFT\,; PULL MODE=H/EVFT
c =2R IREIRIA /)N, H=PafflbF=a9BT5 =& S=MIBRMpAIEFRY T mER
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7 EHARNERCAP2PRILE

= FEP2PMSREH
HAY: 797 RRPICMEP2PRZERY AT (B4 14 0] @R
» KB FIUMEP2PE, EE—EID TR
» FE: ET TR, MIESEREHP2PM4S
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7 ERERERCIEP2PRISE
» FAEP2PRIKLE
= BT R(super peer): BEBHEIRPERS | FTINENTH
= 55 R(weak peer): HETR. FABERTRIE i SKVDE;
» PSR SERTRSERDL:
- BEEIN: PBEINSTR,; FJE: AMFEERISTR
« Zfl|: Skype VOIPRJZE
« IIRSSES: EIE&/IERBRID
= Tt (IPHELE, O
= AEHESTORB (AF):
- AIBKRERIERT RS,
- SEREB, WERGEHMBBR RS
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1.4.3 RSB REH

» BEF/IRSHRPMUEHESPPEFMEIIBES
= Ff. ZDEDEITTERS

G «® =i
i %%
SR D B2

VAL oy

N

=ohRS =R NP

P2PRZ&

AL
fRSS =8

crstgm L
i
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1.4.3 RSB REH

» 2 =IAOEHERITERS

pegingx: eNkgg (RR) FIEERM (Fh) AR

NZARSSEERSE (edge server) |, fREEMGRIAZ L

RER(TMEE (CDN) BRSEE, NPENEFimiRASEF, RN,

.,

WGITHRIRSSES, ANVIEAMIREF IR AEEE,

NGRS ERSE PR BRAC/SINRLEM, NEIRSSERZIBRAP2PIRERLS

1, IASFFEISE.

H
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1.4.3 RSB REH

. EIE. BitE

» ERE TN HimiRHTE

» SCINAIER

e 0 R
E*:f/*
ljk

i ﬁmd

Cloud computing

HHEHIES

A ot O W = 8 IS

Bai du ﬁiﬁil

Er_ Eﬂ https //baike. baldu com/
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