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ABSTRACT

In this paper, we suggest a cache mechanism to improve the speed of query processing in distributed directory
environment. For this, request and result about objects in remote site are stored in the cache of local site. A cache
mechanism developed through six phases; 1) Cached information which stored in distributed directory system is
classified as application data, system data and meta data. 2) Cache system architecture is designed according to
classified information. 3) Cache schema are designed for each cache information. 4) Least-TTL algorithms which
use the weighted value of geograpical information and access frequency for replacements are developed for data
caches(application cache, system cache). 5) Operational algorithms are developed for meta data cache which has

meta data tree. This tree is based on the information of past queries and improves the speed of query processing by
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reducing the scope of search space. 6) Finally, performance evaluations are performed by comparing with proposed

cache mechanism and other mechanisms.
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Fig. 1 Stored structure of application data query cache
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Boolean Application_Cache_Replacement()
{
INCACHE _FULL) then
{ repeat i
TTL(i) = cacheRec(i).a_t+WEIGHTI(cacheRec
(0).d ) WEIGH T cache Reof it _t) veacheReo( i f
until(i>n) /% end of cacheltec +/
DELETE(MIN(cacheRec(TTL)))
J
STORE_CACHE(newCacheltec)
EXIT
}

3% 2 $8 ol ShA dA g F

Fig. 2 Replacement algorithm of application data cache
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A#E 7He)dle ¥UH dA dEe] YEIL X9
¥ DSA FZH(@_p)E& 7 o} s At 3
EHAL Afole HIHE o2 HF H2E

FY3pA At Al AF volg A diA FREF
& & dole A o] thA SzelE3t A

4.3 HE} LIOJE} FHA| HIZIIE

el diolel Aol B FHe HAE FolB
2 DSAY H J4E B2 A% el A
B AFgc. g4 g AL NEL ot %
HHUE A4S old AYEN FAME RAEA F
o AHAHQ DSA H2E FEFH. ol & e
o]l Ao E L vE} dolel EER AFAEA wE
diolel FhAfel At el dolg Egje 4%
Fxe 233 321, +4E Ed ¥uE fA %

level data ptr_CNL a_p next

c Wse2 Yo el W A4 x E BYE Haw MM E goley
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Fig. 3 Stored structure of meta data cache

e}l dlojgt Ee]e] 7} e DIT 42 JdER 4
Wl(a] i country, organization, 5), JE& &, 39 <
2 g 71g7e A4 k= ¥, dED} £8
DSA Hod, 283 Z2e ddo de dEE 7}
gl7le P4 = XU FAF

4.3.1 HiE} CIOJE} E2|2| EHAY

v e} diolgt A| Al 43¢ viet dioje} B2 &
4 Qe T FY 2L A AHE dL
W ol gt 4HRE 33 Pt

A 2] 1:select* from people where cn = ‘kwlee’ and
c ="kr

2 o] 2:select* from people where cn ='‘hschung’
and o =‘hongik’ and ¢ = ‘kr’

Aol 10] WYL Aol 27 Feolnz o
olE} AA(SE Holeh Ao} AN Ee Al2d do]
g @) AADst sek dlolef AAlE o] A A
olt}.
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Fig. 4 Search example of meta data

webA, X.500¢] SEARCH 7]5& 53] £%-& DSA
E¢ 243ty Ao oig $HE 4 Aot 3
o} 19] $§-¢ Ayt 7Hg S, HA Aol gt
SEE AYE YT ALANA BT, Helvt
34 dlolel Ao1A Aj2d dlojet HoAAE #
Hated S4 dlojel Al AL &8 dolg A
o] FAA Y] A g At A RF SHLE & &
dloje} s Alell A S, Al2E] o]l He)l AL
dle FoE A9 diojgt AL Ao} A7t
T3 wEl dlolel FAAlelE 29 49} o] A 149
izt g diE diogl B2 At o]t
oAl Ae] 27t =AEH, §& dolel Aol A
9} A|2F) dolel A o] sfA o) FAR® A} leA
& A%t o] H o= AMA vi2olBg dE H)
olel A Aol AL wiel dioje}l E2lE o] 83l
A F7hg AA ol gt A9 29 g FE v
gl dole} Ezle] g4 4 EFE Tl @4 7

SEARCH_DIT_SNODE(query)
= structure { ¢, o, ou, p } query */
if DIT_ SNODE.ptr_CNL = NULL then return
else if SEARCH_LIST(query.c) = FALSE then return
else DIT_SNODE '= CURRENT_LIST.CHILD
if SEARCH_LIST(query.0) = FALSE then
DATA_ACCESS(DIT_SNODE.cacheAddr)
else DIT_SNODE := CURRENT_LIST.CHILD
if SEARCH_LIST(query.ou) = FALSE then
DATA_ACCESS(DIT_SNODE .cacheAddr)
return
END SEARCH_DIT_SNODE

O3 s /Y g2 F
Fig. 5 Search algorithm
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o] “o=hongik” ¥& & % vk ek, A9 2= v
€} dlole} Aol QU “hongik™e] B Sl “100.200.
36.5"8 7}A 3 3 H “hongik” AE=2] 7} T DSA
2 Hog 34 A 9. e dolel B gAl &
F2EL 29 59 7o}

4.3.2 Mt HiolE} E2|2| F7t

27t d st AFAE QoW Aot Hoo o
B e dolgt A AF= 5, dejo] it v
E} dlolehe w g dlojel Ejd] 37150} 7t7h2 v
ol AALEE FRE A A = ojobgit. w el dlo]
Bt A 7t A thEe) Ao g ol 88t 4
B2y &3 .

A 9} 1:select* from people where cn =‘kwiee' and
c="kr

A 2} 3:select* from people where cn ='‘jhlee’ and
o ="hongik’ and c = ‘kr'

Aol 19 Ayt 29 49 20| o17] Higl dlojgt E
2ol AR dejolr A2 39 $ge] =aad o
e} Hiojg} Eglo) 7} 43 F L Bt M2 >
22 F71 gojof @k FE Afde 71E ve
tlojet Ealg} wi Y 4 & E3te vet Hlole}l E
o MR =22 Frise] A 2y 62 9 39
i gt A BRIt FrtEe) TR Aol vE o]
e} Eglo] 2y dae|E& 1@ 73 Zo

(el o T-T-]
&lr 1 g l 100 250 910 ]/\.]

[3]roro®d "0 T 1s020036 s 1~]

[i[lwlul A T 1000365 l?‘l—“"’[sl‘"'"l A 00200365 [A]

T2 6. v} dole}l Egl8] 371 4
Fig. 6 Example of adding meta data cache
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ADD_NODE(Q _result, LEVEL)
if LEVEL >= 4 retun
if DIT_SNODE.ptr_CNL = NULL then
ADD_LIST(Q _result{ LEVEL])
else if SEARCH_LIST(Q_result{ LEVEL]) = FALSE
then ADD_LISTYQ_result{ LEVEL])
else LEVEL := LEVEL + 1
DIT_SNODE = CURRENT_LIST.CHILD
ADD_NODE(Q_result, LEVEL)
return
END ADD _NODE
Func: ADD_DIT_SNODE(Q_result)
Q_result{4]I MAX_LENGTH], DIT_SNODE
LEVEL =0
ADD_NODE(Q_result, LEVEL)
return
END ADD_DIT SNODE

o 10 A - e B
Fig. 7 Add algorithm

4.3.3 tlE} HIOJE} E2l2f == AN

viel dolet E2joA e AtAlE dlojel A A
AA=E dE & FAYEE ve vojg E

ol A 24 gich wie} wolg} Aol 2@ 83 7o

el delet E&)7F WA QU3 “select* from pe-

ople where cn="jhlee’ and o =‘etri’ and c="‘kr’ "¢l A

97t wlojel FAIAM AAFHARNGA FA ==}

e =S o} xEo) FAF AABT. vE o
ole} E2le] 4] F2FE 29 99} 2.

[[=Lo J-]"]
2| K 0 100200910 | A
D e [g——~ L Temn |

4| e 100200365 | A l‘l abJ/ollmzmjcs ['I
Is wiee| A | 100200365 | A [s] 1nm] " [ xmzmmrlij

218 8. vhe} diolel 2] 9] 2HA] o
Fig. 8 Example of deleting meta data tree

DELETE_DIT _SNODE(entry, LEVEL,DELETED)
/% entrys= cacheolA] WA EE= FE »/
if LEVEL >= 4 or DELETED = TRUE

returnl DELETED)
SEARCH_LIST(entry[LEVEL])
DIT_SNODE = CURRENT_LIST.CHILD
if COUNT(DIT_SNODE.ptr_CNL) = NULL then

return(DELETED)
else f COUNTYDIT_SNODE.ptr_CNL) > 1 then
FLAG = 0 else FLAG = 1
LEVEL = LEVEL + 1
DELETE_DIT_SNODE(entry,LEVEL)
if FLAG = 0 then { DELETED:=TRUE,
return{DELETED) }

else DELETE NODE(entry[ LEVEL])
END DELETE DIT SNODE

a3 9 AA G
Fig. 9 Delete algorithm

44 el X2 7o

oy 108 AgAQ A9 g 9T FAolh
A7t matshd AA o) BeRE A RS
F3to 3¢ Aol7t ¢4 ole A A Al2d
Hlolel e AAE AYH F FYF Bt dlojgt
AA G QEAE A AAF A & Zhi) St
W, 24 dojek el ALE S84 volE A
ARY RHE OB AFRAN A HAFT, Al2E)
Hlolerel Agole e NG Fate] Aol
A RN Hede ML HEE gYEe ¥
& SysiA Bk woF Qe Fst A vlaet

o yel2|

LA S LE LR LR

StW o WY et

70, A Me 74

Fig. 10 Structure of query processing
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F X.50000 4 9} = A% H7HE o

5.1 FHAl2| CHA| Z2f Hiw

(OLIErR = EV b I
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Auk THo] oJP 2, LRU 71U L 718 2 5 A}
454 g2 dEZHES A s WYgold, LFU 7| d
& FAx Aiesrt g e dEE gAste HY
ot} mpx| o 2, Rat¢i(random) /1YL HEAF A
gglo] YA ¢rE& L FYuE Jso] wrh. o
g B =R A uE WY ¢2dF 22 LRUS
LFUE A3 g}

)45 37t

gz AHEE A EHlA WAL Efe]s-
§-3=(trace-driven) ¥l ojn], AlE-E & EFolies &
Zglo|E E g o] X(sprite trace)[71E AHgFTH A
glo]E Efolay BA &7 HIHHE U419
sl W Ze] dstolir BE Eo]2olt} o] Ef o]
28 E5% Fu 2 vpo] & E Pl 2 A TRt
gata, AXgo|E Eolxst g4 A F e gl
Hye g Abgsted 9ad AAE do AEHEelA
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33 . Agd 4353 LRU €259 4584
Fig. 11 Performance result of proposed algorithm and LRU
algorithm

At

29 112 H2-TTL Wi 71y LRU 71H & 4
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Fig. 12 Performance result of proposed alogorithm and LFU
algorithm
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A 9] 1:select* from people where cn = “kwlee” and
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wX/EA OYEe 87 solM A& AA AT F A

c="Kkr":

A 9) 2:select* from people where cn = “hschung”
andc=“kr":

A 9] 3:select* from people where cn = “hschung”
and | = “seoul” and ¢ = “kr" ;

7 9] 4:select* from people where ¢n = “kwiee” and
i =“seoul” and c = “kr” :

3 ¢} 5:select* from people where cn = “kwlee” and
I ="“pusan” and ¢ = “kr”;

A ] 6:select* from people where cn = “kwlee” and
o="“pwu” and ¢ = “kr";

A 9] 7:select* from people where cn = “hschung”
and o = “hongik” and ¢ = “kr” ;

2 9] 8:select* from people where cn = “psshin”
and o = “hongik” and c = “kr" ;

¥ 3. @48 DSA 5 ¥3}
Table 3. Number of DSA by step

@ A
AEF
1 2 3 4 S
Country 1 i 1 1 1
Locality 10 20 30 40 50

Organization 10 20 30 40 50

3+ A 100 400 %0 | 1600 | 2500

S Me

O 13 AIHE 2EA g A Y
Fig 13 Performance result in proposed model

2 U

18 14. X.50000 4 o] 45 E-H
Fig. 14 Performance result in X.500
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