DB ris

== 11-36-02-08 FFEAIS}3| =] °11-02 Vol.36 No.2

2uld AFFE A A dlojele] Fo 54 7|ulsl
NA w2t dFAd FA]

A 7:]- A ¥ 71 &) F* o} ;‘H =L

7 - , '@ O EI

Cache Replacement and Coherence Policies Depending on
Data Significance in Mobile Computing Environments

Sam-geun Kim*, Hyung-ho Kim¥*, Jae-geun Ahn* Regular Members

fo
2

o

A2 welel e B Al deR gEE sl s oleh oleja Aeke wolel TeohE 4
o A MENSE T 4 VEND B dlelelol s Alage] AT BLHE FAA, Tt male)
AT B AEA AFE W WA R SH0R sl dlolelulols AT WAE 1
$517] olgih. o] =Fe AR ololAE S mulal dolellel s AT mAE Askw, dolE WEE 91T
AA A AR fA el o ol ASHe A dlold F8% Y4E ARk o] §4%
o delee] AT AL AT WE AT A% A AR A A deld 2] RE 52 FRAoR weia
o melalglel oJai, Aletehs E AR AAE LRU A4, LIX 44, SATU A4l wlale] A Al
AZE Rp A Al AFE B A HlelE ol 7ha Zielx] AAHe] 31eg waleh

AMAma =

¢

O_u

Key Words : Cache Replacement, Coherence, Mobile, Database

ABSTRACT

Recently, mobile computing environments are becoming rapidly common. This trend emphasizes the necessity
of accessing database systems on fixed networks from mobile platforms via wireless networks. However, it is not
an appropriate way that applies the database access methods for traditional computing environments to mobile
computing environments because of their essential restrictions. This paper suggests a new agent-based mobile
database access model and also two functions calculating data significance scores to choose suitable data items
for cache replacement and coherence policies. These functions synthetically reflect access term, access frequency
and tendency, update frequency and tendency, and data item size distribution. As the result of simulation
experiment, our policies outperform LRU, LIX, and SAIU policies in aspects of decrement of access latency,
improvement of cache byte hit ratio, and decrease of cache byte pollution ratio.
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procedure CacheReplacement(d;)

2. { C is an array having n cached data items; c¢;, **, cu.}
3. { d;is a data item to be stored in cache blocks. }
4. Len = GetLength(d;) : numeric

5. begin

6. if GetLength(TotalCacheBlocks) < Len then

7. begin

8. GetFailedMessage()

9. Exit

10. end {if}

11.  if GetLength(AvailCacheBlocks) < Len then

12. begin

13. AscendSortBySignificance(C)

14. for k :== 1 to n do

15. begin

16. CacheUnregistration(cx)

17. if GetLength(AvailCacheBlocks) = Len then
18. break

19. end {for}

20. end {if}

21.  CacheRegistration(d;)

22. end

T 3. A A A gl

1. procedure CacheCoherence(Quantity, OpMode)
2. { Quantity is the number of cached data items to be
processed. }

{ OpMode is the flag IR or DR }

Queue :

array, global
begin

Quantity = n
DescendSortBySignificance(C)

3
4
5
6. if n < Quantity then
7
8
9 for k := 1 to Quantity do

10. begin

11. if ChangedData = Synchronize(cy) then
12. begin

13. ReadjustSignificance(cr)

14. if IR = OpMode then

15. Append(Queue, InvalidReport(cy))
16. else

17. Append(Queue, DataReport(ci))
18. end {if}

19. end {for}

20. end

(e3
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