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Abstract Reflection refers to the capability of a system to reason about and acts upon itself. As for the development
of multimedia,real-time and mobile applications ,the black-box philosophy of conventional middleware doesn’t provide
enough support for dealing with the dynamic aspects of these environment sensitive applications. Reflection becomes a
hot research field. This paper first gives a retrospect to the background of reflection,then surveys some important re-

search projects.and finally prospects the trend of this thechnology-.
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ERHEAEZMAL L AETRRHRETRL Y. —
T34y 854 5T (Structural reflection) 547 % /% §F (Behav-
ior reflection) , i & o/ RAEB M 5, B R =2 L R A K
FRETURTEL MRS MEERNARTLIE
TE#EATHIE ), R /2 S0 4k 19 22 T BT LA 5T /2 SC 1A M i Fn i
YOEITR S FEFR RN XX BTN R, 5
77 3 %4y W& ot #2 5 5T (Procedural reflection) F1 75 88 g 5t
(Declarative reflection) , fi & F PHREEESAFEB T EX Y
TRGRE,J5E R EANGE AR Y.
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W RBENEELEMEHNTA.
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Apertos™, MetaOSBAfI 2K P15,

KRERSEEHEATAARNERE L RHX ST HE
G RAR HPEGORREEEL, BOBZEN T LR
RN AYEFEOEE SRR . EHETHEH THE
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3.1 DynamicTAO

Dynamic TAO i UIUC A .REREH L N TAO #
ORB™EAR > F¥ ey, & 5%t ORB A 55| EMIETH
BIF# TS ERE Dynamic TAO I FF A FF 4 F 19984 . B
F 20004 4 % . LegORB 1 UIC-CORBA EEH G E .
TAO Zaf F g3t ORB 35| &t TR EMERE M
BB 1548 DynamicTAO R | R 5% #E.

C Servantl C onfgumtor D Qexvant‘z Confgumm;)
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B2 DynamicTAO YR %

TAOConfgumwr
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DSRT (Dynamic Soft Real Time Scheduler )M 3 3¢ 205 Bk
BB N EFRLE QoS {RiE.

3.2 OpenORB
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AR EBENREURNSERENPEEFE. AT
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Base-level

E3 Open ORB MR 4145

OpenORB i+ B u R {9 #1:5 JTR AL 43 A A M e fy
FEHxM, TR R ANUPER G MERRET TR
B JEE LI, BD Interface, Architecture, Interception 1 Re-
source , &M tn E 387 < . - Interface.Interception 1 Ar-
chitecture JLH R J& T4 (403549, T Resource TLHE A T
4 A%  Interface 1 Architecture ST MR R F H 2 4t
BERFRAHMNIRER EERARATAGHEHR.

3.3 OpenCORBA
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LT, TR H NeoClasstalk FF & , X B— 2 F Smalltalk,
BH R §HEEYES .OpenCORBA 2 F JT3 (meta-classes)
MBS THATHRHEZ L, URENITEMTITER,E

3 COBRA Y me iRt ST ThRE.
T oL ';
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DL !
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! Proxy I Type 4
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B4 OpenCORBA #y % 414ty
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W E4FT R Stub fy IDL 4i%25 B el ER B84
TEARME IR . TR EE IR SR REZE . ER
IDL #N§#H3 A ETARE . TG ARE% AT
BHXRM TR ZTEA LR £ CORBA Stub #3
88, N [@ & Br 77 . ProxyRemote TT2K SCH 218 B Type-
Checking L LA ARAL T, H AR T U REEH TEL
SEF S [G) I Th BE . 76 R % 28 3% . ORB 3t Skeleton )18 il &%
RS HXEW T, KIE Skeleton FiE K %4 Ainat %
LH PR R T O IR B 2T .

3.4 mChaRM

mChaRM & 8 Universita degli Studi di Milano # Caz-
zola 542 H AN FF R By — /- ) 1H B AE fF 49 R 9T X RMIL
Cazzola TE3C[33]F kA B P EFP RE M E L WX
W FE RS SHITHRT AEE. HENR A

EEREMELEREE T E AN M% % .mChaRM 8y 25HiniE

oo

5P .

E5 mChaRM )R §i&H

mChaRM L8 T & 4 /17 [ (publish/subscribe ) i 5 7
K. FEAHMFEEELZENELS . HE H Muli-Channel ¥ & F|[F]
FHE AT A E . Multi-Channel TJ A S iE B, B £
WEIHy7E B 3T A RL 89 47 0 VA % . T Multi-Channel i 3588
WHELRFEMFAHER B LA HEMBERE.

3.5 FlexiNet

FlexiNet #1 3 H 7 ANSA 1.2 . B— 143t # 5 Java 3§
EHUEEORBFAFSE FEFRTFPRIMGEE/ERE
LR B ESE, CEd R HNMFRET —ETHAN
MEER AT,

FlexiNet & X T —PFFH #5717 X 48 2 (binding ) HEH .
HHERG T RHTAR, TR T R B (meta-ob-
ject protocol), FLVFRI B EITEACE , UIUEX EHEH A
o NTMEREMEERNEMH.

3.6 Quarterware

Quarterware B — M EH R RIS FE, IH
145 CORBA.Java RMI f1 MPI E Ay BF P AH IR HE. ©
i A AELR, &7 ORB SRR AAMMERLTH, A TLA
B —rREEOBEHAFEBATIGHEL D, LIMERER
Goo) FFRHE.

3.7 Hf

e RSP ERRAE MY R %
¥ A 7 {f F AOP(aspect-oriented programming )3 B 7
R4 TEE & R G HY.
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o R EELRS AT ETE R R R T AR O O (meta interface),
B MOP &y 4 243 (1. 15 Je B P 3@t soik e L E M R i
RELHMT R HFRO N, SRERE L EH 7L Encine 5
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AR ERETHEEES LR SN AT RSN
ERCEE, 3R AR MOP ghgp 2 1. TfE @ ik, Bl
YR,

HEEHME RN E— T F R, BHEVFETH
A B R BT Y. 3L [39] EF COM # 7T &
HEH T —F% 5 COMERA #4242 BT HERE B P AT
IEFT B B SR R A R A R T A M REARIE L A AY
FEMPEEHTER EEFEARMBEREER TULEE
R,

SEiE EMRESAREHET P EERERALXREY
Ve, BETEY — S W B S F FEFF R ER RIS A R %[
BLORESGPEGCEFRNOEREMTE S T FSU6HE
THEBZRTFEENEMS. TN AET S ER BXMNELR
shEME TR TER AR R B H B HF A REENT BB,
HEEZ T T —AFNHR T BEHMINT LR HP
AR, R T REEP EEPHRRFERIARE
THEESHEIRTERECA B 2E TERAEUT LA
D EMMARASHHFRRES &, TR PFEIRA
MR AR, R S AR E M R AR R, S E —E
0 AP R G SHE SR . 2) 5k B w i RStk b a4 e S T
F 1 DynamicTAO %, KBETEEM L HETY R, HE
MR SRR X e R KR A B EANRE . BER
FRTLUBHEREH TMOT RER  EXRHEATE.
DEMBRENRASE BFrREMRERBENKRES
MURTH IHEST B OERERE, KT HENEH
.

BRT. M TFREPEGHFREETRECE AR TR,
PhRE B F AL AL RIE B RS RS R A
A B B2 5t o B R S

REHMRHPEGHBRCNELRER—NAE<E B
RAEAT—RAP SR EEBIHEZ — REEEM A+
HAM— K A RENR & CHHFRIE,
RN RIE REP RGN ZM ST ERE RS, &
BEATZHETR.
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£2 s Ro P@IOK
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(a=1) a=0.8 Bi& R
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3.4.4 FHRERHSN BT Web AGHEHAMKFSE
BEAANGERAFE BLEEEKENRREE .M
FR PRI ] REEREARILANTREIETEXY.
TE Topic Distillation %+, RAH P@10iF#ristr . L R i
BHREGRMT T IR ERER, HELREEMFTLER.E
WRATAR Wb BRNBERER L ELREMEE.

LI GBI, X A X F Topic Distillation {£4% .5
RERBRAENH AN TEIHRERER , TRAFASRAHE
EEHENER ARERATEEMNAI/LMITHHELE
R WMTHEE EXEEEREEN TR RO EERREA
B HEURETEARRSIENERE BN ESHRERYE
RENBELEOE-ATREKMHEE REXE.FIMTA
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Hro W RIERHR EE K RS F HIE R Web,18. 1 GB #9iE¥E
BRI AR ERSIEHANRRGRCUREE
.

SR RIEEARAN DEME I RS SREETA,
AR B EEE R R s R R AR R L I e
RITTh f e i R T R SERE R U iR S Web f0 R 8
VR EEEENERORENH TEINIERGERENE
£%,

Bt RENEEFHT Wb RROMEREXEE.H
REERHAKBELENHR T . EERIEER MM
HHER RS Web REMBEERFERRK.H L, HITE
FEANMEAGHELE -SRI FEEAR LR
T EHERER.

ISR TE S B IR AT RO I R AR S A TN T RS
FIF Web A5 RAHFIE. SR ESREORRLSR. B
MHESBENEREEHEGER WIEHNBLE—RHX
2% Web I RUERMBR. BRI EFERNTNGHER
g EERANBESTE-RBRE—FTHERE.

Web &4 {5 BB oI LA B FER Web {5 B8R LASMIH
o, BT Web HIXH AL XHBLE FEMRGE
BEHE%.
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