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Abstract This paper analyzes the limitation of current network APT,and shows that these APIs has not suited for the
request of network application and development of network technology. Micro Communication-Element System(MCES)
can be used to migrate from the TCP/IP protocol stack to the Service Unit based Network Architecture(SUNA),In or-
der to apply advanced services of MCES, according to the research of current network program interface, this paper put
forward a new network API; GSocket. GSocket adopts reasonable design, has complete compatibility with conventional

network program mode and interface function, and fits automatically different network system, supports lots of advanced

network service function such as QoS, possesses nice expansibility also.

Keywords Network program, Socket, Qos support, End system archtecture

1 5l&
PI%% APk 5= G0 4R 11t it P 46 17 AR I3 4 F M 4 2

BEMAFED., Hiir EEANMSE APILRET TCP/IP R

KA, AT 2N socket, B2 B L AR 4 HBEIRE.
TCP/IP $£4t T Al S (9 BEE AL 5 (TCP) #I R A S A 42 48
(UDP) il % , th AR 7 sth B 4E T X P RR AR 55 B P 48 R 3 D
TCP/IP & 20 2 70 R A BEKN—FMERE, &K
FRWE R, 25 R T SCARBR A4 5 B R
TCP i 1 UDP B3 52 Bt i) R 4% I 55 BE i 176 2 24 B ) P 4%
MNAREE., EMENHAMB RS R, EHANERRET
K R P28 R SR AL AR SR B R R 4% 22 PR R X P 4%
REETERER, 0 1P fiE BRSNS R ERM %
A — i BB 5 3R, D R P 4% X B 48 04 A S vt ]
Rt —ERIE, X BRER IR F KR (QoS). M4 HX
WERES TREBRARARS ZR. BT TCP/IPEEFRT
MPLS!,RSVP2!,RTP #1 RTCPS & i kA IR & R &
BREFETMF 4 ATMY SRR EFRONEEL.
BRI, BT R R EMM NS RET B2,
MAEM AR IR, EER, BT BRI BN
FERREHOBR, MBETHAAMMEE RSN RS TR
SAREWO % BT AR RS L& T X QoS
B R &35, 33 PI4E B3 AR A8 DL R vl & B S8R 1R i

IR, B % TE R4S 1k R M R — R R AL S B R R
5T, BR25TT 2 AR H AR AR 45 17 S G P B4 B BN
CBESA) . IR T2 1A P2k R EE SR, i A BRI 3%
R i P4 R R R RIF R AT Bk, LR T M %
AEBER R, B R S T4

WORTS TR MCES £ 1% T M4k R M —A
B, 5 T TCP/IP xt ¥ iR, FR, £ A LR F T
Ry RRLINEE, X KA HET RSN ANTE, BEWN
& API 31345 7R 17 M0 E 57 3 b 180 45 o7 FH A0 0 48 B AR A e i
BB, HIMES Socket WA UM QoS My O #%, Kk
B QoS BIhEE® R, M4 APl RIB{E R B H
BA R R R R R, RN AEM% AP A4 InTF#
ML HRE, LR ECT LT BSD Socket; BSD
Socket B2 M 8 5L E BARAE, HEMRBEA R TSRS, BT
SRR ET B, 2 B AT B, B [ 1R
s P4 g T T B SR 5 F0R T 42 L BRI 3 I BB ST LAY
P4 MR 5 TheE, 3 N AEE NN R AN LR, HAEH
R4 TR BB,

E4R,BHSET BSD EEFMICHEMTR T, &
i 3CL7 U RIFIT T B0 4% b 100 46 R 95 0 0 468 S 7 48 1 A e
FEHRH T Sockets++HE A, R A 0 R M FHLAE
BY M, LSRR MERS R T 450 TCP/IP ME
VI, R LY QoS sk MABERE S, FEERT

OEXARBFESVHMHE RS .60871005, BRM P MLTRE, AFFRNEXREHTRT, E¥E MLHRLE ABFURN
BERGWPTR., HEZ SETRA NEHENAKRLH. BRE 245 AFTEIFS SERFHR.

-58-


http://www.cqvip.com

B ORI S BRI IUENE. BREA
J TIP TS i —FB 4%, 28 ) R R T 1) X R O 7 0, 3O
RIBAE, RN B 5 RN ThEEY B . B —Ff QoSock-
ets TRV, BT ETAERRE T —MENHRFNMESZ
WM Z (A {558 A R QoS 5 B A LIHLH] , L & MM Y QoS
MIB $ 55, IR 4 T MM EA QS ERFREMED., B
Xt QoS LU EE R E B, BF —F QSockets ™ ML,
HARAE BSD BT I —F 3 F QST B, BN SET
Tk FRER FFIE AL H 1 B A8 X 10 O BV B e PR R L 3 )
THHm AL QoS &M . I RIFH & & X+ 30T QoS
£, [T — R XA LE R R QoS i B M S
B 77, 3 N BBAE Linux FREEF , BoA 4 18 W45 R B2 0 AL
3, Winsock2('5% Fj F Windows #4E & 45 Y socket 311
APLRMET — &5 0 HF QoS Y APL {HE X4 APT 20~y
B3 BAKH T Windows BIERGM L. HARAT B,

AL BAERFTET MCES EM L aiH £ BT
—FERNT 3 BB F GSocket (general socket) 32 1 #L4,
EHEE TR QoS WHBHEHM AL R, EELBITE

JS7 5 ) 4% IO FRL 7% R A3 B ) 4% 4 R & & 7 T K M) R, 3 R
BHBLGENERFHSE. A30F 218 T GSocket ZhhE
FERR R 5 3 T UEBH T GSocket BUSEBIHLHI; 48 4 45
VOB AR R & A I X MR 4% APT FF R B A QoS
PR s 55 5 T AL B RBE AT T 40, BR3P SCEE
BT B4,

2 GSocket kR &M

4% 7 FHARFE 4% APT AR T LR 48 2 Se i 2 B L]
HRMEEROIGRE, W% AP ThEE A 88 H B
R4 I B T MRt . At F TCP/IP W H, # T
MCES [t P #5 7 45 BB 6% #2 fit R 1% B0 9 4% IR 45, 76 S5 MCES
BRI TR ST o, A1 T —F GSocket By L HLH, WA
1 BiiR.

W48 NLATE AP

osap | | GSocket API
EETFERK

| zmrmens |

B 1 BES GSocket fhREH

B, R R R IRIE RGN R 2 E i R,
GSocket fENIRIER G IR A —Fh AP] TiFETE. £ FBLE
Z6, RERFHRONTARR, T EAFHA N0, HE
BFEIEXMERTHREER, ERFEEXEY T4
ERFHEHER ESNERARKERFHEHAREFL.
T 545 7 JE M AR B BT ) 48 o I AR P O B SR , IR IR R Y
EE.-ERBETHMNMERARBATEHMERS. HE
B IS iR IR IE GSocket AP BE#E 15 ER 48 X4 Y I 4% R
%, 3 HA BB M ER, LLINAT Y B, QoS, E B IEM
LEHEMBERBER, £ TEAERUT TS RERE
BAERG T8y MCES, © 1 TCP/IP M4 R4, i LU
HEMHPFENMERE ., 3T HERE QS ERYM

£ 000 http://www.cqvip.com]

BEAK EYHEEOLTE QoS AR, T #i7 HER
TR M X BAFIIRAE . DORE BRI TR Ak T IS0 4% SRR A P of 1
BB GESCIIN S0 JT P R T B S ) 2 4 A e 1 4 o 4
R B ESRBE AT LAT

3 GSocket HJ32If

M2 o7 R SR AR 45 IR 95 O M T B T B & L iRk

FEEH A AT SE B GSocket i H AR

3.7 WMEBEANEEHERIHT
RABFENEILORRS) HiEA NSRS, FE]

W4 RGEHE R AT &

A MBRE TR SF . WEARTREER, EELH
A TCP BB ; B Hi QoS ERIF R, MIFE LI RS-
VP 22 2 4 SIS ROH 57 B VR SRR

B A RGRA RBHE. UFEEABEER EBEWK, F
MEOATTHTRS.

C. BEMNEEARBHRE. SR TEA QoS ERM
PO 248 7 T » P9 445 00 21388 48 2L 08 K0 8 A 208 o K 5 R O

D. A HFENEFRERE. REABERERTE RBFELEL,
Xt 75 AL A ARAE B 2 A b X I SRR IR

N (R f) 2% it 45 6F 3 DO A 2R A B SR th A — 4. TG

BERERRS EREME, LPATEHL MRS, MEER

UEAE ST S0 BB R IR 5 W R B e B 5T TCP %4, ik AR &

MU B B B S RS b X RS 5hig sha dl s

iz,

3.2 WMERORIARE S
40517 W 4% R G0V LASR (L 25 0 IR 45, R B R AR TP

B4R R AL AR 5 G135 0O A5 T, B P SR VAR R

REE R TER. AT A A AR & AR08 0] DAk B

REMHARMEZLER. REKME AGRESREHEL

TR — P e & R AR 55 0K, e in TCP AE 45 75 2 I Fr 2R 0

ARRECR, MR G T R R AL LR RER EET R

BORANR EE R A BRI I 2 . FRATHEX IO Bl 55 4T

fFRERZE GRS ER R 1 HTR.

&1
KA Cd IR% & Thik AR 5 80 R g2
0 B R 5 x MCES, UDP
1 YIE MR % Wi, wT §E MCES, TCP
2 BAEER | WF. T HR% MCES
3 SETERE | WP HR R MCES
4 BE% &8 GIE MCES

b, SRR R T RAESEE LRAREH, XAHRE/NMY
25, N8R 3, 43 AR AN LI ERE . A ABR,
VER,UBR & fp0 H2A 8., REMENAMERLRE &
EREH G E LR RF AR,

13 HEEFHERNHEX

£ GSocket 14 & 544 h i F= 1 F 008 X M 4% 1 A2
MNERGHRANFTR. SERFEMINERTFHEKX,
RTF— > P48 oL R AR e X )46 B9 IR 95 B2 3R (2 QoS &80 IR
FERYE BFEIRFHOREER REHENE WX LR
EEMEEE. MARFEDME APTLE A E B
BRI P B8 T W 4% Rl T R ESERRE
B ORI M4 IR S B P RORER Bid REX T

« 59 .


http://www.cqvip.com

BB ETHRHBETHRMYRE . b XN BE KR
T IRB T IR R .

3.4 EEFREER

EEFREBRERATREANMER EHELHHME
BE. ERBEHPHERESHRGHIBE KA QoS HE
B MBGAE T RGBSR, HIFN AR PR EE &
HERER S .

AP RGN AT EBRIMRS B ERIERRE D
HATEM, FRAE — A8 1 RG0S B T MR L R
WaEEE. FTRERMEERSRM TCP/IP MK RE,
Bfe, AEER LR RS UDP #1 TCP, 2640 0.1 X H
FhRIE AR 5265, WXt KB K MCES, R4 M & 1T~ R 48
BETE, FEE AP EHARF K IRE, R IFA SRR
R RE IR % .

BEZEMNEBEITHED NN ALA,, -, A,
MRS TRWPI RS R F, = DA, 3 F R 0 P24 1R 55
FEWEE e B AN IR B0 15 LR A I HLF IROR TR) U Sk Ak
HRNEEE. XA HERTRRTE, FEHTMERS
i, 2R &Y R M4 shaeat, TR AT L A s .

3.5 GSocket API #9183+

M4 APIARIEHIERTUFARA, E-LKRERESH
RERREZEN, ENARF L MERENEREBRE S %
R E RN ER XK, TEESHN socket H, socket,
bind, listen %5 FR¥JR FHE—45, T send. recv ZFRBR FE
%, Ak connect, close % R ¥ W F iR 45 2 BUK %, £ UDP
REFBFE A% TCPRED, BTE %,

T GSocket iy APTTF i B HP, BB FAZHERY socket
FAMN RS, EENEET APL2RMEH, AL 0 EM 1
MR . TE GSocket YLFREI 1, H— APL i T
HEEFHREX. XMBIEXENERNHEFEMER socket
REITH N EERFHEHESE A ENHE, fHER
FH—BENRASEMAP - RRATRME, R Tik
GSocket FRFEEE R R P LR, TER LR HEH
FIMER QSHEFRALLMBATRATREREEN
Bk, MERINARH socket REMWBRRS  MATEMRA
IXLEFT Y socket pRE; XA BRRIE T Flad 2 W EHFHRBHK
&, NRAY R, HEMESERNRR, XHEX MR
2 A BT LAAR 9% S B P 48 7R 40 SRt 1 AR 45 T M 0 T A AR
B, [ B th B A O P B 1 IR AR X R A . X TR
FARB PR, AT B T MR R P28 AR 55, s A T el s
B BRI MR RSB REHRE.

TESE 2 APL o RS SRR 4R S ], A connect R
Yok TCP #E#, B RATTE GSocket 1, 1, 1L N R FF
¥H connect BERREANHBF B LN MR E W
B. XTREUE SRR, WEREENERAT RS
RUFHENMEIRS SR E AR A b 0 iR B B 2 7
AREREARBHWREHNEWE; 25, MRAMEXHRE RS
BOE NG REMNE G, NGB ECRENELE
LR, TCP MR VLB A =W F I8, & RSVP
HTERRIRS. FARENSESRAEETHREKX.
FRIX IR G connect 38 BRI, B RBF R AT AL
UG HBEEARHRET .

HEB X AP SR -G 5 ugBIH i 30 o7 25 8 FH A 1L

« 60 o

D 000 http://www.cqvip.com]

BRGEEIREIMPIRS . BT ROFARRERERE K
¥ th SR — SRR APL BT s i H B R M4 ThiE .

4  GSocket F{# 8

HEFERS XN 3, WER
ETHERBGRERE

R EE £ QoS £HK

HEENNERERT
Y REERYES

b2 e A

B2 FFmamERE

GSocket 354> [T 2112 W AIHY BSD Socket K42
BOEHARFNABENERTZ LSS ENSBRER,
AR LR 0.1 FIRRASRY B P4 IR 55, 0 P B Bl P 445 78
Ko X AL 4 R4 IR %5 , I AT LUBEAY TCP 34 i M
S RPMR, A RTEIE connect RPZ AT, BEEAMME
GSocket 2 [ BHUL BAIXM QoS SHHEFHMSH. B2
7 MCES #x26 8 3 g — A% P R AR iR i

40 2 iR, B T GSocket BT T ¥ 15 ML T ,
TERLFIAE F e asE 1 QB B4R P AR TR 55 ISR BN AT, fR4%
e PR R 3 1B, KR RIAL A P R T ER,

5 GSocket BIIEITIEBE S 47

GSocket FISEHUR A T — 155 RE SR MG o2 B B, () 4%
N AR AFREFNEN T R, S —MEOR
T BEASAR 733 IO P 4% 17 F A RS FE AR B B B8 o X 3R AT
FEFHMNEEREHBET —MUFHRBED, ERE
T E PEAA CIEFLE Linux REP LI T GSocket
®, £ TCP/IP #1 MCES L RBSSRIF T 46, X T 4 Hraks
WM PREFTHEEE AR TCP/IP thillB 1 0 MR %,
454t BSD Socket fg UDP R % #47%¢ ., B EEM LT
Rkt EFL B E.

A 3 frR,GSocket BY&IM 45 474 Xt T BSD Socket 3
W A LRI 2E0E, X ET R B F7E GSocket TR #H, A
— AR B b, R RO IN T R GeAb AT B , S BUR % B
] RS 0, (B R X Bh 22 BE ARV, T ELEE BT LA AR Ak 4k 353
—HWh . TN FAERBEEFL R, 2508/, R
5 UL 2580 A4 B (] k4 10 G 2 A Ak T VR A TR 657 8 8 B0
EA I REA R,

T LLE B, GSocket Xif 0 2 [ 45 At 45 04 kb B8 REAE B 12
T BSD socket, [fj#E, &%t 1 28R % Fn TCP BRt 95 #9 X b I
WERMEGR. FHHRIIAT LS BB, B GSock-
et #EAT T H A M KRR ER F LM A RBERNRB LS
PR AR 55 B RIEME Y RE (BB A B TR,

&t 15500 BSD socket MELAE B M4 N H BN R
BREE. SRXEEETRS TNEERNMBEECREL
Xt APTEFT T A MR R, R —F B F T ME


http://www.cqvip.com

API: GSocket, GSocket EARIFI P R HHNTRSLH T —
AN RE R SR AR T 8 0 2 17 FTTAR LA TR A W8 1
T TRAERE , TEGE -8 1R L BRAB AR A th 35 R P9 £ 1o FH)
MREHEARMERE. XABRNIFRFOFEEREHRMT
—MREFEMBEN ., S0l MK R R E 17 R, R
BHETTHERETR I B A6 ATHY BSD socket FUHERE.

---------- BSD Socket #] UDP Hi 4
= GSocket ff] 0 HHH %

1 | | 1 }
2000 4000 6000 800010000
ERKACT )

B3 0XRFE UDP R LM EXT

T—SRERN THERRELRRITEE CEL KM%
FR 95 A5 R, 3F S AR 1 Tk BRI A0 LU B, IR IR Al Bt
FHEF R, i — SR B GSocket HALIBHRE,

10

11

12

13

£ 000 http://www.cqvip.com]

2 F X W

Rosen E, Viswanathan A, Callon R, Multi- protocol Label Switc-
hing Architecture. RFC3031.Jan. 2001
Braden R, Zhang L., Estrin D, ¢t al. Resource ReServation Protocol
(RSVP) Version 1 Functional Specification. RFC2205, September
1997
Schulzrinne H, Casner S, Frederick R, et al. RTP; a Trans- port
Protocol for Real-Time Applications. RFC 1889, 1989
De Prycker M, Asynchronous Transfer Mode; Solution for Broad-
band ISDN, 3rd. Prentice-Hall, Englewood Cli. s,NJ, 1995
Braden B,Faber T .Handley M. From Protocol Stack to Protocol
Heap - Role-Based Architecture, First Workshop on Hot Topics in
Networking, Oct. 2002

HLTFER

YR, F ME TR R HRGES TR R
a uniform application programming in-

2004,32(5):745~~749
Bocking S, Sockets+ =+

terface for basic level commumcanon services, Communications
Magazine, IEEFE, 1996,34(12):114~~123

Bocking S. TIP’s Performance Quality of Service, [IEEE Commun,

Mag, 1993,33(8)

Florissi P G S, Yemini Y, Florissi D, QoSockets: a new extension
to the sockets API for end-to-end application QoS management,

Computer Networks 2001,35(1):57~76

Hasan Abbasi,et al. A Quality-of-Service Enhanced Socket API
in GNU/Linux. http;//www. linuxdevices. com/articles/ AT86
39420091, html

Microsoft. Windows Socket 2 specication. URL: http://msdn,

microsoft, com /library/ psdk/winsock/ wsapiref--2qr6, htm

(E#F 49 1)

HEEHE, PASTRET —MESHEE FREHAHY b
REXTETNFE=FMEEREMS, Data trading TR
A IR AT e R 0t #) S o B BT A e L9 — AR LR 3 FR 77 4%
X%, SHARP EREBMARS TR EN AMAANRME
FRD (NN T AR A 3 R AL BB R A
PKI ¥ %, Fileteller'* {# F§ Micropaymentst™3 #1730 {72 4E
AW 3%, {2 Micropayments B3R 5375 3 55, % P2P & R4
HAERM,

Samsara'*! 5 P-Promise S8 , B A AR E LA
FFAEFTIA (storage claim) R4 A B & St PR R X R K R E 4%
Bk BA RS R R MR LA F R AT IR E
P-Promise ] Samsara Lt 8 S AR EBA . (D BB AR
R[], P-Promise f& % A4 20 RIE S5IHF LA , T
Samsara &3 1T 77 5% 7 B H AR X PR A7 A o6 22 5% 36 g Xt Bk AF- 6
XA B, HMRTR S 58 5 IR RE N 77 R FRE .
AT PR 4 L3S FHVE B s (2) P-Promise BY &% 1F 5 of LI 7F
eV LASMOBEIR, InAb B 2R R (5 B %, FT LA B I I 3L
T Samsara B)FERER B H3E B THE % IR;; (3) P-Promise A]
PASE FA F YT IR FAL TR RE /)8R tL 3 A IR BHiR &, L InBE IR
ERHE IR LA 3R £ 17K AL, B 5
W LMER P2P R EE IR, T Samsara ABE,

£ P-Promise {55 A 285k &~ (8] 48 B 7R i 3 il
SRBUARE R LB AFATE RN 8 1t 2 SCARHHE 15 A
JRIBTE P2P PR A IR E AR LA P2P AF
BURILE . AREEIE 35 0] LA R & R BT IR, B LA P-Promise d]
FAFARRIFRAIEE , AW 3 A EAR M E A o B X 5
Ak AR I AW IR W B L 72, (K I, P-Promise A 75 & af
BB =7 GAER S0 5 T SR FRIEEC R S A i 2P
MR &M, AHMERRY, P-Promise M{E{EEEHLH —
BAEH, WEHLHA, LA R i n. T
— 354448 P-Promise [ ] BIFF B IR 2 S BEIILE

10

11

12

13

14

8 * X W

Barkai D. An Introduction to Peer-to-Peer Computing. Intel De-
veloper Update Magazine, 2000

Milgjicic D S, Kalogeraki V, Lukose L,et al. Peer-to-Peer Compu-
ting; [ Technical report, HPL-2002-57R1 ], Hewlett-Packard Com-
pany, 2002

Adar E, Huberman B A, Free riding on Gnutella. First Monday,
2000,5(10)

Cox L P, Nobel BD. Samsara; Honor Among Thieves in Peer-to-
Peer Storage. 19th ACM Symposium on Operating Systems Prin-
ciples,New York, 2003

Adya A,Bolosky W J,Castro M, et al. FARSITE,; Federated, a-
vailable, and reliable storage for an incompletely trusted environ-
ment, 5th Symposium on Operating Systems Design and Imple-
mentation, Boston, MA, 2002

Dabek F,Kaashoek M F,Karger D, Morris R, Stoica I. Wide-area
cooperative storage with CFS. 18th ACM Symposium on (perat-
ing Systems Principles,Canada, 2001

Rowstron A, Druschel P. Storage management and caching in
PAST, a large-scale, persistent peer-to-peer storage utility, 18"
ACM Symposium on Operating Systems Principles, Banff, Cana-
da, 2001

Cooper B F, Garcia-Molina H. Peer-to-peer resource trading in a
reliable distributed system. First International Workshop on
Peer-to-Peer Systems,Cambridge, MA,2002

Lillibridge M, Elnikety S, Birrell A, Burrows M, Isard M. A coop-
erative Internet backup scheme. USENIX Annual Technical Con-
ference, Texas, 2003

Fu Y,Chase J,Chun B,Schwab S, Vahdat A. SHARP: An archi-
tecture for secure resource peering. 19th ACM Symposium on
QOperating Systems Principles, New York, 2003

Tsuen-Wan “Johnny” Ngan, Nandi A, Singh A, et al. Designing
Incentives-Compatible Peer-to-Peer Systems. 2nd Bertinoro
Workshop on Future Directions in Distributed Computing, Berti-
noro, Italy, 2004

Ioannidis J,loannidis S, Keromytis A D, et al, Fileteller; Paying
and getting paid for the storage. 6t Annual Conference on Finan-
cial Cryptography, Bermuda, 2002

Blaze M, loannidis J, Keromytis A. Offline micropayments without
trusted hardware, 5" Annual Conference on Financial Cryptogra-
phy, BWI, 2001

Cox L P, Murray C D, Noble B D. Pastiche; Making backup
cheap and easy, 5™ Symposium on (perating Systems Design and
Implementation, Boston, MA, 2002

s 6] =


http://www.cqvip.com

