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ABSTRACT

In this paper, we discuss the design and implementation of a concutrency control manager for a maln memory
DBMS(MMDBMS). Since an MMDBMS, unlikc a disk-based DBMS, performs all of data update or retrieval
operations by accessing main memory only, the portion of the cost for concurrency conmtrol in the total cost for a
data update or retrieval is fairly high. Thus, the development of an efficient concurrency control manager highly
accelerntes the performance of the emtire system. Our concurrency control manager employs the 2-phase locking
protocol, and has the following characteristics. Fimst, it adapts the partition, an allocation unit of main memory, as
a locking granule, and thus, effectively adjusts the trade-off between the system concurrency and locking cost
through the analysls of applications. Second, it enjoys low locking costs by maintaining the lock information
directly in the partition itself. Third, it provides the latch as a mechanisin for physical consistency of system
data. Our latch supports both of the shared and cxcluslve modes, and maximizes the CPU utilization by
combining the Bakery algorithm and Unix semaphore facility. Fourth, for solving the deadlock problem, it
periodically examines whether a system is in a deadlock state using lock waiting information. In addition, we
discuss various issues arising in development such as mutual exclusion of a transaction table, mutial exclusion of
indexes and system catalogs, and realtime application supports,
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zgych AR HAE FH =8 oA =@
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latchMode
Transaction table entries

numHolderg
waitingLi

Transactions waiting for acquiriny
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FA A FERt Alrlxele] A4F Aldkslu
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2 s CYelME ol EAE zEiEe
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£ d7elde vHE diy] sk Unix Almlxe]
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o EAE AR 9l =¥ d==2A YA
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6.1. 7|& 7

T4 Alel(deadlock)®t - /i o]4be] AAHE
o] ahg HEat Aol ME oHR asisge] ¥
¢ we] WY R vldee fAkeld
CEN - ma Aele oA 2] Fokg o) 4%
FAN Ao} el E8) AL ¢ oA, Al
wel %4 F4% Holmale AQY EAR oF
71 Ag 4 qith wWebd DBMSE Bed4dde)
oA Aol whA QEERAAEE AoPdoEH
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Zzke] Balalgo] oyl malAde] LuE oy
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tunsID R 7= 84-F2 #AEg rlEde X
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=
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W27} EAG) &, 2 =aiAde] Aale] & of
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T AE oA $EOZA AR 07 7 of7]
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VI. BALY HOiol B#E T[E Ol

£ Aolde AW B4 & AA A
el Bk 4ol YAtk 21s 7 o)Fel
P gugel A 6.1 E Adas) A2d
sz o8] AN Aol dsle] wojtta, A 6.2
Aol =i soldel dat Ax wiA] Wt
o feley rlateh A 63AdM e AL S84
Al A4 vkl Wsled et

6.1. Qluprol ALA FIRIZTE B BAKY HIO|

sldlA(index)’t AlrA® g HI=wd "R
A A28 912 ¥71H4e] HHolch. MMDBMS
i T =i(T-trec)s} #hdde] g2l Apgsei'
A4 P2 (system catalog)@ M-1ime} A4
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s, ge AL FAIE AR WA HE2 BV
& F98 AN 4 Sk
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EQaide) Sy o =@Ad eoldt trans-
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%04t latchWaitList %] A7} transEntryTable }
o] EANEL] wEoick wiehr] A& o84 trans-
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o 2yl gk ARE o] sluzle] Wz Ayt
iR HolEch EfAMde] FRY dd= ol%
UG AE edtck &8 Aed 9 W)
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& A¥| HEMe vk A7 ldE gsiol
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o] oln] #g & IL HYAF JHY Al A¥-
d #2s el dizjeiAl "ok & sgelde
olzd AZkg 1o R st 4 =91 FHpriority-
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] MMDBMSH& A4 3-8 Hgshe AleEe]
= gt
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