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Abstract of Master’s Thesis Academic Year 2003

u-session: wish based dynamic adaptation and extension
architecture for distributed communication software

Summary

In this thesis, we describe the architecture called u-session which provides a wish based
dynamic adaptation and extension mechanism of the communication function for distributed
communication software that runs on the device around a user.

Ubiquitous Computing Environment is the heterogeneous and dynamic distributed envi-
ronment. In such environment, it is required for the application software on the device to
communication each other to do a coordinated task over the network. However, the present
architecture for distributed application software assume application function and communica-
tion function as a single function, it is difficult to achieve flexibility on the communication
function.

In this thesis, to solve this problem, we propose u-session which is an session architecture
to support dynamic adaptation and extension of communication function, and we designed
and implemented it. u-session separates a communication function from each application soft-
ware, and enables application software to run independently from the communication platform.
Then, the communication platform can be controlled by specified wish of developer, user and
provider. u-session is designed independently from programming language and run-time, so
it can run anytime, anywhere on heterogeneous Ubiquitous Computing Environment. With
u-session, the developer enables flexibility on communication application software easily, and
achieve flexible user environment of devices and distributed communication software.

Keywords

1 Session Layer Architecture, 2 Communication Middleware for Ubiquitous Computing Environment,
3 Dynamic Adaptation and Extention , 4 Platform Independency

Keio University. Graduate School of Media and Governance,
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%Zf3 | ssize_t session_read(struct session *sc, void *buf, size_t nbytes);
LS || ssize_t session_write(struct session *sc, void *buf, size_t nbytes);

¥ 72, session DEFFICH W3 T — & TH 5 session &A% X 5.2 1287
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struct session {
int stat; /* stat of myself */

int S; /* fdesc of socket */
ssize t s_rsiz, s_wsiz; /* total rd/wr size */

ssize t (*sr_func)

(struct session *sc, void *buf, size t nbytes);
ssize t (*sw_func)

(struct session *sc, const void *buf, size t nbytes);

int (*pstconct func) (struct session *sc);
int (*preclose func)(struct session *sc);

pthread t thrd readsock;

const char *dhost, *dport; /* destination host and port */
struct addrinfo hints; /* hints of the destination */
struct addrinfo *ai, *aiO; /* addrinfo of destination(s) */

}i

5.2: session f§iE{A

session FHEMAR T, FEEEOBEMT & OB OMBEUH 279 5720, HFLD KA
FART7 FLRICBHT 28 E2EMT 5. 206 1d, dhost, dport, hints, ai, ai0 D X
YNERTH L, T, BEMHTFLOMICHEIIN %7 Y a v OBITFRs THD,
session DENEIREEZEHT 2D DD stat B TH 5. Z DD X NIz OWTE, KIA
THHT %,

5.2.2 iGREDRIBIE

TGP T, 5 S22 TH O R PRERME 2 EH T 2 0803 H 5, 2D
&, session_read() & session_write() DFEMARIL, ZILZF L session HEIRD X N TH 2 BIEL
™A v F D srfunc & swfunc THRA ¥ b IN7BEZFITT 5, BHETIZ session_new()
IZEBWT, WEHETLOHRMARZEHEDNZNZTNOEBA A v IHEEI NS, C
DI Ny 7 70 v TR G MBREAE 70t al e E O R FT T 5%
BREBZIEET S I LHETH L. DA, K 5312/ L 72 session_setrwfunc % 7
OZHOWTHRA Vv P TR ZEET S, £72, RIARRHINYy 77 ) v THERg %
19256, HFRLDBEZNAL Yy FThiiAT 20HBH 5, ZOBRICAL Y F
ZEMT 579, thrdreadsock 282 H\5, F7, WE70 b a VOUHZ2HETT 5
Btr, a7 ¥ a VHEIERICEIELIES 7T — S g oM bz EBSRETH D, a %
v a vy O TENCIE T — S REDRBENRETH 2. o 2HEBT57:0, Zh
Z 1 pstconct_func & preclose_func DBIEIHE A ¥ 236 D, session_setpostconnectfunc &
session_setpreclosefunc D < 7 WIC X D REARETH 5. 4o DRIBUR A ~ & 2INULL
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THWEG, Z4Z 1L session_connect() D& T TEHT & session_close() DBHIRTER ICHEE S
NrBEBDE N I NS,

#define session setrwfunc(sc, rdfunc, wtfunc) \
do { \
(rdfunc); \

(sc)->sr_ func
(wtfunc); \

(sc)->sw_func
} while (0)

#define session setpostconnectfunc(sc, pstconctfunc) \
(sc)->pstconct_ func = (pstconctfunc)

#define session setpreclosefunc(sc, preclosefunc) \
(sc)->preclose func = (preclosefunc)

53: BREEIA R ZFET 5~ 70

5.3 xdsession - EI{EFIEHIZEDEE
FVETHIERES 1%, 5.1 T xdsession &7~ L 72 5B7 129228 L 7z,

531 ZEXEUE
5 4.3.1 IH TR 7= B ERIENE O FRE 2 928 L 7B 7n F ¥ 4 7H5E %X 5.3
2T,

%53 BERMEBOBK 70 b 54 755
[ S | B

BHlth int xdsession_new(struct xdsession **xdsc);

T int xdsession_clean(struct xdsession *xdsc);

i int xdsession_connect(struct xdsession *xdsc);

)W int xdsession_close(struct xdsession *xdsc);

ZAg ssize_t xdsession_read(struct xdsession *xdsc, void *buf, size_t nbytes);

puy = ssize_t xdsession_write(struct xdsession *xdsc, void *buf, size_t nbytes);
Wish B57 || int xdsession_update(struct xdsession *xdsc, struct sockaddr_wish *sw);
IRREENFAF || int xdsession_getstat(struct xdsession *xdsc, struct sockaddr_wish *sw);

JE )i int xdsession_refine(struct xdsession *xdsc);

7z, session DEHICH WS T — Y& TH % session ik #[X] 5.2 12T,
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struct xdsession {
TAILQ ENTRY(xdsession) hanger; /* Tail Queue. */

int stat; /* stat of myself */
int fd; /* fdesc of socket */
struct addrinfo ai; /* address info */
int wishmngr; /* wishmngr */

/* session list */

LIST HEAD(session_listhead, session list) sc_head;
}i
struct session list {

LIST ENTRY(session list) hanger; /* List. */

int pri;

struct session *sC;

}i

5.4: xdsession &4k

X 5.4 127938, xdsession R A T 13 FEMHR AL D 4% session &A% Y A
FMEGETEM TS, D% D, schead 8% ETEF 70V 7 FY R ML) {ERA]
DIBEMT & D session Z ikl L, session DY D FEZ LR Z A[EE & L7z, 72, session
REERD XV NEETH B pri lEZ N0YEM T 2 session FEERDOEHEEZRL, T Ofd
IZJED & £ session DIESEDIRE I NS,

53.2 HfH7TEDREE

ZEENHAE T lX, xdsession_new() BAEIN T Wish fFENTEBICEERE T 5. Z D&, xdsession
REEA D wishmngr X v NZEE 2 3800 & U CHAICIE{EIRE & 72 5. Wish f@HTE 2 &
ZITAEf Y FIER0E) Th 5.,

173 session DHEIL

NODENAME & SERVNAME THEE & L7 BEMH T IS T 5 session Z2HEV. T 5.,

| CONNECT NODENAME:SERVNAME

session D—E R~

HILED session —& % SESSIONID & & HICERT 5.
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| LSSESSION

session [CXF 9 BBIEEDIETE

SESSION_ID THR%E & 4172 session DESGIE % PRI ICERET 5. FIRHIEEDEILE %
REFRETH 5.

| SETPRI SESSION_ID=PRI [SESSION_ID=PRI]

5.4 Wish Manager - Wish fZ#T3f D =%

Wish fENTER 1Z, 5.1 T Wish Manager & 78 L 72012 HEE L 72, 2 DHETIE,
V7 2 7ML BT =y 7 o8 LCEIET S,

1
2

541 BERIEBEICT T BAM VY T T —ADEE

FEHIEE 2> & HifE 2 321 F 2R E, S AT AMEREDBSD V7 v F W 7Yk &
MHEBSICEDFEB L, COBEEZEBT LA v 72— A%, K— F&K5 5000 FTH
EfIfER D © D 2 (% T2, 22 TRIMNIT2a~v FZUTICHAT 3.

/= REZDBRBEERDZN

Zoawy Fix, #fE7 7V 7 —3 a2 ) getaddrinfo() BIE OO L i & D dE{EHH
FO7 F L AER 2T 28, @IfFTE>» o R T35, Zoavr FIichL,
EINTFFICABT 5/ — FAZIRT,

| GETNODESERV WISHCLASS:WISHTYPE [WISH] |

WISHCLASS T35 3 28 # 15€ L. WISHTYPE CTEARN Y —E AL ZHET
%, %7, WISH CTHZRROSEM2IEET 5. WISH 3T 5 Z L 3H[iETh 5. H
o a<y FHlZ DT IZRT,

| GETNODESERV SERVER:STREAMECHO NEAR |

ZDa<wy KTk, STREAMECHO @ SERVER D 9 LT\ b DZ KT 5 2 & 3G
MEINTWE, AT, Zoa2y FICHLXHTHHT2FEZHOGHEHST S
) —F£4%2RT.
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Wish O f#&#7

Coa=y R, BE7T V= a ik ) BEKIEICRT 5 Wish W2 X8
HIENH E N5 AHERECIEZ AT 72 Wish & BIEOBIEZ il U, BB 5
B A I ERIBIER IR U refine 2~ v F2Ef77 3,

| PARSEWISH WISH

542 BEEFORRTE
KX DI & B —EARETIE, DUFITRY 7 ¥ 2 MEADxnEzZ v,

# WISHCLASS WISHTYPE NODESERV
SERVER COUNTECHO pbal:http
SERVER COUNTECHO rom:http

ARSI 2 0dd 5584 T %5 NODESERV %3 L, BEEHRIFEIEBIC RN L ORET 5.

5.5 xdsocket - BIEEBEHIPDEL

TSI PR OETX, X 5.1 T xdsocket &/ L 72 ic FE8E L 72, FLEEBRBE O Socket 7
Q773747 —RlE, ARV =T VI ATLAHNOEEZTEOH T AT
La—)LE LTHEEINTVS, T, BN Unix AA XL —FT 4 VTS AT LT
b, FREDFIESTRE & 2EEDL N, TDRORHLOFEETIE, H452WHITR LT
APIZ 74 75V ELTHEEL, ZONHETY 7y F FAAL /IZKD u-session DEERE &
WERDY AT L a—NOMIHL 2D ZA[HE L L 72 (X 5.5 =),

APT 4 (){
if (V7Y EFRXALY or 7TRLA7 7 3Y == AF WISH) {
xdsession DIEEZ MO T ;
} else {
API DY AT L a— )V T;
}

5.5: xdsocket D F
DD, RO ZOFFFHTEZT 7V r—y a it L CodfElx, 2o
W THRDI AT L A= N2 ZDFEENOHETOAE LS, —JF, u-session > AT A
DOMEREZ Fl W= BfEZ2 038 & T 385413, X 5.6 1278 sockaddr_wish #3&A %2 VY 7 v k
FAXAL v ELTHWS,
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struct sockaddr wish {

/*
/*
/*
/*
/*
/*

length of this struct */
AF WISH */

length of swi addr */
length of swi wish */
wish of this */

actual address & state */

/* length of txt */

unsigned char swi len;
sa_family t swi family;
u_int8 t swi adstlen;
u_int8 t swi wishlen;
struct wish *swi_wish;
struct addrstat *swi_adst;
}i
struct wish {
int len;
char *txt; /* wish */
}i

5.6: sockaddr_wish &4
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AETIE, DEOBEFZ 7V T—yavicst UBEKEEDEIRE & HEEEHh
RZEEIRIT D2y aVEEDOD 7O KNY A TEETH S u-session [ D LN
THET 3. £9, AAXRDODBMNISKET UV AT LADHEYMEICDNT
EZRL, 7AONYA TEREDOEEICDODWTHKRIET 5. ZD%, BEDOIVR
TLAIRE LU THRU 5.
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6.1 EKBEEEDER

AWIZEDHIIZE 1.2 ThR7d@ D, ADJPHICRES 2 & TEfEd 27 79 7 —
Ta TRt L, JEEEEOBINVEIL & BEREIAIR 2 SR T 5 - o OFMREREE 2 Rk T 5 2
ETHB, 2L T, T K WIEGOFZIRLFHEREOMEZ HIF§. AwmXTIIZOH
Nz FZH T 570, WEKEOHIEIL L RRINEZEH T2y > a VK TH % u-
session Y AT LZIREL, 2O 70 by A4 TIEEIZOWTHBHL 2. ZD, u-session >
AT LT E SN HEREEEZ 6 31 H TRz, £7, 206 DEREEREDS u-session
AT ACBLTl ST 3R T 208 3D 5, DUT, HICESET 5,

BIEHEDBRTEPRITIEACERREZDLES L

u-session & A 7 LTI, JEEFEREIC 31T 2 BIRVE)GERENNIR 2 2 o WERIC Bl L €
FATHRE LM 2 R T 2 Z EavCE . BIZA IR, HTROLELHE UM ORI R
% EDHHETH B,

BEEREZREC TV T —2 a3 VD SHEEDEIL TERARET R L

u-session ¥ AT LTI, 77V — a vy 2lOY —E AMBTIERLIZEME D 5
M7, BE7r bal It o s 2 UCBET 2 IEROE M E 2ol L CEfE
FEREDONEBICERE L 72, Z4uc kb, BET 7V 77— a v L O@ERRE I E A 72
PP IEHRZ HET A LW TE, ZDkd, 77— a v IZEEKEEDEIRL
M % BT 2 065D 7\,

ERBEHDIEEZFREE T DA EEMITEHIE

Wish 12360 < BIERIGENC X D, HICL A 6 DR aZEHHEZ g e Lz, oF
D, 77V =Y arvoFEEICRS T, FHE, BEeY—E2AORME, RIGEER
AT LR ED S, Wish 2D GREKBEDHIHI TR TH 5, £/, Y —EAMEKP
ST EHMICIG L, EIRTRXEFEBEL B2 /BB L 7a /I ok
L7clz®, @G Cilo7a 75 2D 2 25 2 EBTEETH 5.

“NWDTH - ECTHTRICHETSEBRIBEE U TBEI S L

BEMKEEZ T ) r—a v 60T 5B, u-session ¥ A 7 A THIV 72 BSD Socket
Ay 7 2—A, L OBRETHHATBETH % [11]. T D7, BSD Socket 1 ' ¥
72— RICGEERE LG HI LD, “»oTH - EZTHY HorIichig 3 2 AR £
L TR CcE -t E2%. 72, BSDSocket f v ¥ 7 = —AZ =78, &ito E»
5 u-session ¥ AT LADVRED 70 77 IV T EEPRCIFETEREIKEL TuhwEF R 5,
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CDEINITEATITETHETENCHEY) itk D, RS THE L I N 2B REERE
W72 EDMERTE 2., 2D, u-session ¥ AT LT 1.2 THRRZ-HWZ &R L
TW3EFZ 5.

6.2 EN{EIREE

ZITIX, BSETHBR u-session P AT LD TR YA TFIEIZONWT, EEOF
TEZR L CHGEIES 2. WEEICH BRI R L [H—Cdh 3.

LI, BENEICOWTHAT S, £9, 12425 10000000 £ TOHTFZ T L
KRR L 727 7 A V2 HEL, MO2HBD Web Y — N2l Ty 7 vu— FA[ggEL & 5%
XIHIICEEL ., 2L C, i HTTP 7 74 7~ b ZH\»T, u-session > A7 L%l
CCRIELZ7 7ANVEREFL,  ZDBRIC u-session ¥ A T LIZ X D B2 — ]
DEZ 2 HEET 5, Web¥— NIdpbal & rom TH D, u-session ’EET S 7 747
X polo TH 5. 78, polo5 pbal & rom D Web ¥ — NI T 51 v 2 a i, HIC
LELINTVE, KLy aryoilfgy—7 v AR%2M 6.1 1R,

pbal:80 polo:49429 polo:49430 rom:80
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\ ( ------ /
xdsession
D e+ IA B

X 6.1: %ty arvyomEy—4»r A
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6.3
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AEiTIX, u-session > AT L EBEFORHEMZE & 2 i L, u-session & R 7 A DRHE

2T 5.

6.3.1 BEEEMAITLE DR

u-session ¥ AT L L3S HTHRARZZBEMIE E DK Z R 61ICF ED S,

7 6.1: BIEAFE D AHE

H Rocks+Racks ‘ MobileSocket ‘

SinkProxy ‘ SoNS ‘ u-session ’
iR F A Mg 77— TV — | YAV | ¥ A 7N
> a viam VERZ1L
FATERELP Socket Java Java Socket Socket
BRI D KA I AT IR A I ITHAF
SR IE XTI
FHk 73 X :[A]— X:H—7 7)) | X:FH—7VL— | FHAifEE | BHEE
ZEH) A A F—ravil | A7 -7 GRS
FEENE || SeAeE SEAZE QLB D SEAEE | LB A
P—E X — — ZEHE| PLER ] PR A]
MR Fik
TS HERE X X X BhEIS | B
HAR P D FRREAL IR
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DI, Z2NZNDHBIZOWTHI L 2R 2R 5. SRDEWIC X ) FTEREES
I EBREE IR T 23 B D, SRRIEICHIG AR 2 HiPH OEWHE L 5. FRIC “W»
DOTH - ESTH MMV AREBRERELR, FEDO T U 7 v U SBICKEETICHE
ERRTHL I EDEE L, Z2 LT, BT 2 00R DOE W DSZEH) I O Felik i 12 22
ZHZ5ZEDHLNTH L. 7o, KX TIEoHE L 72 0EEE TR L 2 6 7%
WZEREEE L CHEIT, 20k, TERRE®ICL D UHEIFHIEAREE RS 2
WBEEL R, £7, B LN TlEL 29— EARBFEZFHAETH 5
EDEE LV, InsOMEDS, BFFOSHeEEY 77 r—> a VERERFETHEERE
BB\, BIEILZEHL TWw3HDIE SoNS Th b, BRI & BERENLEE O /7
ZHEEL T2 D DITRHLTIREL 72 u-session TH 5 Z L300 5.
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