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Cache Coherency Schemes for Database Sharing Systems
with Primary Copy Authority

Shinhee Kim' - Haengrae Cho'' - Byeonguk Kim'"'

ABSTRACT

Database sharing system (DSS) refers to a system for high performance transaction processing. In DSS, the
processing nodes are locally coupled via a high speed network and share a common database at the disk level. Each
node has a local memory, a separate copy of operating system, and a DEMS. To reduce the number of disk accesses,
the node caches database pages in ifs local memory huffer. However, since multiple nodes may be simultaneousty
cached a page, cache consistency musi be ensured so that every node can always access the'latest version of pages. In
this paper, we propose efficient cache consistency schemes in DSS, where the databasé is logically partitioned using
primary copy authority to reduce locking overhead. The proposed schemes can improve performance by reducing the
disk access overhead and the message overhead due to maintaining cache consistency. Furthermore, they can show good
performance when database worklpads are varied dynamically,
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Az Ty AT

D LOPUSpeed R T CPU %% T 10 mIpS
¢ GPMCPUSpeed GPMel CPU & 50 MIPS
{ NetBandWidth e *\031} M Hi 10Mbps
© NumDBMS HEl wrof 4 3-10
NumTerms Alzgd Aae] Bulyd 4 100
NumDisk oAt Tiae] g 4 disks
MinDiskTime H vz Mafa A7t 10 milliseconds
MaxDiskTime Ao tz3 oAs Algt 30 milliseconds
PageSize zh #Holx]e] A7 4096 bytes
DatabaseSize DBl A%E dAeolxie A 5000
BufSize Hel sz Wsl 7] 20 % of DB size
QAT W
FixedMsginst Wzl HEE ¢e 1% "Welg 20,000
PerByteMsglnst A2 Hejd FrlEe HHS 10,000 per page
ControlMsgSize Ao} WA «]e] zlo] 256 bytes
LockInst _‘-:'* SE/AASE Y gEs 300
PerlOlnst == [/OE st "4 \_5000
R
CreationDelay @A 44 B dizf Azt 1 second
TranSize E@AdY dir dHolz] oA 10 pages
TRSizeDev EdalA dolo] HA 0.1
WriteOpPct AN A B & 0.2
A Alzde) HE HAe wAEy] ds) GPMe o ey A7Hresponse time)e|th EAANE Hulg
Arg-ohie (‘PU“ f} oA AbEsH: CPURT & 2 425 EdyH FE ousiy] s
Awel o $Fsitia sHHEst dan v 4R R AR Aol 4A4E F g85E gaxel A
ARG o, tiA=A M A 0012444 0.03 7He m it g Azt FelAe b7 AlgF 2
279 A% EE(uniform distribution)®d wg EPAe] B HAPEs At BT g
th gaae CPUY: FIFO #8 o848 9429 . b B omEelA rEE A REe H4 T:’rG‘ et
Ul oga gd 8 B2 "»”WHE Azt JE olnz EdAR A&E o9 AP 7Y% AfE
A3 #Aexs 10Mbpsdl i E2 2h: FIFIO AW viEpdth & Bl A sol & e d84 )
£ FEdAn YEYaE 59 AR E deste 9 He ¢k Azho) wpEvh e B =RaMe A
A& gdalr] e w9 CPU B OPMS CPUE TOAFERA EWAA Meetd TEIT. E =R
WAz okl FixedMsglnst?bEel uAsl we4gs) A AEE BE 4T gz BEWNAY 99 fi=a
PerByteMsglnst + ControlMsgSizentge] 713 A2 HPE AEGT. O ojfT EWdSA $g
¢l BH4g Ay} Eddd gAaAe HAdgs Azbe]l tiEFHos 23 4& Ao o0& A9
CreationDelay® 3= |3 ByxE wzrr 7 =g 7t dojx Mol Wi FAzr 28D ojaR i
A o] dqast- Holx| 43 TranSize * TranSize A Agto g FAdd s 1S “Ji}, (§1o0 A4 =% u}
% TRSizeDev 40194 Aok ByE mp=r) o) Asl o} o] tlaz oAAA Ate] ERAAR AT)Eol vl
= HolAEd el AT FEE WriteOpPetolnt. T 4ol 7M A7l dFolg,
o] AFola AR T8 AT e w9 A AAe ze Ay ARE 9] sl iz HiE
g EdAA M| &(throughput)# EdAAY 7[”(batch mean method) olgaldrt £ =g
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