20060 DBS[ 1400 0O 0O 00 900
go0o0o0200e0 70 14

00o0o0o0o0oooooooooo
IPSJ SIG Technical Report

Fat-Btree [C$(7 % B-link Z U\ /= X171 HIE F&

S B A S Kt
H A SR St - I Sl

B-link |3 #— Btree L CTENZAMATIEHIENERTES Z SN T WS, Blink 13, 1 RRA
CHCEKOBOA LTI A —RIZU I EHSTWS, YA RKRAINHDHZEIZLD, TvF
T T ERNT, B ) —R Iy FIC LD ERIEEZTS 2 ENTES. L, liF Btree
RN B-link Z#AL, Y1 RBA > ZO—BHRFET 52 I3 v, AFETIE, B-link &2 Wz
%1 Btree #id Fat-Btree {2 3BVF 2 Fi/z R MATHERIEITFIEZEE TS, B-link EFHN5ZET, X T
F OISR RN ESHHE /NS < THTENAFETH 5. Fat-Btree Z ML TWBHET 4 A1
MEFREREL, CRFIELLREITS. EHEROFGELMIELLAOEBN S, REFE
M AT LA —T v b EEL, GEFREICBWTRICATHSZ EE2RT

A Concurrency Control Method Using the B-link on the Fat-Btree

TomonHIRO YOSHIHARA, ! DAT KoBaYasHI, -2 RYo TacgucHI? and HARUO YOKOTA !

The B-link can achieve excellent concurrency control, which uses links to chain all nodes at each level
together. In the B-link algorithm, neither readers nor updaters latch-couple on their way down to a leaf node
and they acquire the latch only on one node at a time. However, it is difficult to guarantee the consistency of
the side pointers if the B-link is applied to whole of a parallel Btree structure. In this paper, a new concur-
rency control method using the B-link on the Fat-Btree, a parallel Btree structure, to reduce the frequency
of X latches and the range of X latches at a time. To compare the performance of the proposed method
and the conventional method, we implemented them on an autonomous-disk system adopting the Fat-Btree.
The experimental results with changing update ratio indicate that the proposed method always improves the
system throughput, and are especially effective for higher update ratio configuration.

PERDT = B HRITIEN Y & 2 7B e E I

Lbol SBEHED mEM B DN, Ny a5 R TIEEE

T =& N— Z AL HIE R BT 5 RR, B
FOEIZ, BRINDT —INEEBEINTNSE PE
(Processing Element) FTiFicETIND I ENE
FL W, T EZEPICL2EWMORONELET S
&, ARNKEVWPENR ML Ry 7LD, 2D
EMEREMETLUTL ES. L >T, & PE TAR
ZFET 2 Z LISUERERED M I DAY 0, A
BRI THD0T — 5 B RINEEITI 5D,

T1 AR LR R EGE R R LA e R G R Lo K
Department of Computer Science, Graduate School of Information
Science and Engineering, Tokyo Institute of Technology

12 BAERIRESARIFZEE DC
Research Fellow (DC), Japan Society for the Promotion of Science

73 BABGX R BOR B RFTERT
Science and Technical Research Laboratories, Japan Broadcasting
Corporation

T4 A LERY FINERERT > & —

Global Scientific Information and Computing Center, Tokyo Insti-
tute of Technology

fBEINZMNEDER, @kl 27 722D 10 F
BaHT 220 T ZAFZBITHIETERNE NS RN
b5, —F, EESESFXTIE, HHREINZLE
BRI TREIT D729, T—FEHITL>TT—
SEEDRONAEL I-E T —LT %3 X R IER
WRELRBREMDB.

T =&l FREL T A& AL 2 £ T,
AT v 7 AREEICAF] Btree & W20 H 5.
% Btree ZFIHT 52 L& > T, HAHO RSN
R TE, FERICEEY V7 ANREIC/2 5. L,
HEK DA F Btree TIET 4 L 7 M UEHNIZ L D Z)L—
7Ty hDEKTR, PO PEANDT I ADEHFHE NS
TZREENEC D, NS OREZ RS 272012, #H
L Wilfi%1 Btree #i& & L T Fat-Btree WIERI N TN
59, T 4L 7 b UM EL T Fat-Btree Z2 iz 2 &
T, fDMiF] Btree 2 W5 X D @R T 7 & A030]
HETHDTENERICEOFSMIISNTNS.

04590


島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2006－DBS－140（Ⅱ）（90）　　　　　2006／7／14

島貫
テキストボックス
－459－


Fat-Btree % 28 /=i 51| Btree |23 L 7= Mif TP HilAE
K& LT, INC-OPT AR £ MARK-OPT 5O 32
EINTWB. LML, INC-OPT X MARK-OPT (%
ROBETRHIZTYF ATV T E2HNTWSRED,
Fat-Btree Tl, i PEIZ VU 7 T X M B#ENTTHND
EE, ZEIOF Yy NT—=TFENL = Ay =D lmEN
WBEERD, VT ANEEI A RNKREWN,

DIZBNT, ZOMEZEMRIRT 27z 7oA T I
FHRPVIBEIN TS, AFETIEZOHAR%E LCFB /5
RZEMER. LCFB ARIET v Fhy 7Y 2T & {1l
WZeET, UVIAMBEROBEEFEIANERES L,
FwF Ry T 2T BT TS MARK-OPT L 0 &
NMREEGD ZENRRETH B, Ty F vy TV
T EMITENWTET HMEE RIS B0, 1>
T I AR—=I\OBEFUEDRE, X—IHIFROEIE
BEETH>TNS.

¥72, B-link |38 — Btree = THEN 21T HIEN
RETELZENASNTVS. Blink 1%, ¥ RR
AHICEKOBEDA T YT A —RANDQU %
HOTWD., YARRAINDDHZ EITKD, TV
Fhy TV TERANT, B—)—R I vyFIcX sl
FTHFIEZTS ZENTE, X Ty FEEERED
KVHPZ /NS THIENARETHS. LL, i
51 Btree TIEH 1 KRR A > ¥ O—BEHREFNEL <,
B-link D fi%| Btree ~DEHAIZREETH > 7=,

ARETIE, % Btree £ T® B-link Z |l Z WJRE &
T B RMATHEREFEEIRET 5. ZOFR,
B-link 7))L 3 U X A& LCFB #fABHEZFIETH
%% . LCFBIZBIF 2Ty FhyT )T DERITE
DEE PE MICEEZ R FOANZ2E 5L, ¥—PE
IZBWTBlink ZHWVW3Z &I X Ty F0EG
EEEHSTIENTED. £z, HET A AT LRI
LCFB BIUREFIEZ EEL, HHEROHGELE
L R7HEDZIN—Ty b Z2RIEL, REFEDOR)
RAEIRT.

PURICARBO¥RZIR 3. 9 2 T Fat-Btree
RO TR S I DN TR S, KIC 3 HT
BRI HAMTHEHESRICONWTHNS. 4 HTIHE
RTFEEWRTIEOERIC L 2 I DNTIRRS.
BRI SHiTEED ESHROFELIBNS.

* LCFB 72\ T/ <, INC-OPT %> MARK-OPT &flaBhE%
EHUHETH .

L root page

B 1 Fat-Btree
Fig.1 Fat-Btree.

2. Fat-Btree & i {7147

2.1 TFat-Btree t&i&

Fat-Btree® 1%, B*-tree (K% X— BT PE T
SR B Btree D—FETH D, T—FRXR—TTH
% Btree DER—T % & PEICHEIIHETS. T4
L7 N U5 TdH D Btree DER—TLISMNE, % PE
KEEBEINTNDER—=IADT VT ANAEEDA
ST I AR—VICOAFFMICRET 5. ZhiTk
0, % PE DT 4 AVIZHMIN5DIE, Btree D)L —
K R=UD B R SN ER— L TORSA
ThHsd (K1) .

HHBENEN RO A>T v 7 AR=VIFEZD
IE—Z#FD PENHAL TV 7D, T4L 71KV
BRI N LB - 72 % PE 503472 <720, PE [
D JFFNIRBEIC Z > TEHUEEITD ZENTES.
¥/, % PE TIIBML TWEER—YDFERICHE
DIENA LT v I AR—DE WD, £ PET
A>T VI AR=IDF vy akTolBRITF vy
TaDby FREBIREDIENTES. BFry
Tabky MRIZKD, BEHUEZT TR, BRRUE
HAR DU F Btree #iili & LU THEBICITD T &M
TE5.

2.2 TSI

AHEED —E % RFET 572912, Btree 12T
HNINETH S, BH, Btree BEXMMOT 7& X
NZAIZIE, Oy Z7ofRb0IZT v R Oy ok z
Bz WEEN DB S v FRHAWSNS. Ty F
FtERT7+O—FETHD. [>T, 77 EA/NNADI
RN v ROy 27U —TRFnIa 5720,

AT, SHEEOE—REZ/HDOIVFERET 5.
HFE—RIZIS, IX, S, SIX, X THD, ZNHDE—

04600


島貫
テキストボックス
－460－


K1 TyFXRUIZ
Table 1 Latch matrix.

Mode | IS IX s  SIX X
1S @) @) O O
X O ©)

S O O

SIX | O

X

R OMAEMRZE 1 IRINDY. FHO O 13RI
RO Ty FREERREIRE—RTHD. HD(1
T P ANR—Y OEENERO PE ICFEET 5856 %
EZ5. 6L 7y FUENE PE THEL Tiibn s
o, £1&£0, ISBXYIXE—RiIZo—H)LPE
DHTEET DT TN, LiL, §, SIXBXWY
XE—RIZ, AOC—2EFEDOITXRTCOPETTIvF &2
B 0NENRD D.

2.3 EERODIAF Btree A FTHEHIEIA

Fat-Btree % 28 /=i 1] Btree 1238 L 7= Mif TP HilAE
HELU TINC-OPT KD BREINTWS. LrL,
INC-OPT i%, SMO FAERFIZ U A& —h 2 0IRL 73
M5 Ty FHAZIERAT TN EVWS FEE & 572
W, UAY—EREENETZD, ¥ AT AULBEERE
DK FEHEST

Z DIEZ fRR g A TR A& L T, MARK-
OPT 5O MEEIN TS, MARK-OPT I, SMO
MEATIROBmIEY—ITHIEITLD, RHPH
IZCSMOMFEETDHEETD, IFEAEDOHAE 1 HO
YA —NTHEH T —AIBDIENTES . £o
T, UAY—FEkE D<A BEicLB L AR
AT A LDREE, HED X FYFHERT =D
BREC LD AMLER X Ty FOREBOREINS, &
FHRREICBWT INC-OPT L0 EHWAI—T v &
BETEDLZENHLENZINTNS.

24 LCFB AR

LCFB AR 14, Fat-Btree [MJ\J OMifTIEHIEI AR &
L TIREINTWD MARK-OPT @ Fat-Btree L TD
MEREZ E T TR A TH 5.

MARK-OPT Tld, HHDER—-Y ETREIZBN
TovFh TV TRRAVENS. ZTD/=D, Fat-
Btree ICBIT B PEMTOY VT A MNBENFKET S
EE, ~EOUIIAMEED LT, BRIy -
J— 7 EENZRLEERD. ZTRUCHUIEETFE
&, MARK-OPT THWSNTWB Iy FhHy T U
TEFORBWIEIZELD, UV I ANBEEROR Y b
J—JBEE—EIIMA DI ENTESHDT, v b
T =2 %LU Iz BIEEEZE T 2 2 EARRETH 5
£oT, Fy hT—U &AL EBEREEHETZZ

EWZEBL AR AY A LA LN TE .

LCFB DL T v Fhy T U T EANEWES,
BN DR A FIED RN H 5. D&
&Z, LCFBIIN—hFR=INE5YAF - 217D, F
77, BRI ERHET D200, R— i o 5 R E
MBFENTNEIDA T VI AR—VEHNS.
DEIBEFREE D DOEEEHND & T, REKRD
OHFEEZHPTE S, T2, HIRR—2~A0OT7 71 A
EVWIHSEESFAET BD, KL A2 FiEE deletebit
EHAGHOESHZET, ZOMBEEMFRL TND. R
Ty NERZRAET BER-JOHIRICIE, TOR—D
EZIRIHRA AN EEBWIEHIRRA— 0T b —
Y —L, BIRA IV NR—D DK E2HIRY
5Z&T, LOREMAWEZEITH>TNS.

REFEORBIEEFO Y O k 2)LiZ MARK-OPT
ERIR, SuFhyT U T ERWEN, £T, JL—
FrR=VZISE—RTIvFLEE, UTOUME
B0IRT.

(1) REHEOBREE, S#X—05yF 2R,
V=K R—=Tn 5 FHLHE

(2) BR—TOF—HKL T, FR—TDHRAT>
5 % W%

(3) BIR—TPOITvFEMHUL, FR=TDIS TV
F %S

HDER—-F Tl FIHE, ER—-JIZS T F

ERELT Y EFED.

RETHEOFEHUIERO Y O~ 2L, MARK-OPT
ERICZDD 7 2 —XTirbn 50y, HKEULHE R
Ty F Ry TN ERN, 2, REKEO R
HiZk>TU RS — LG, TOBRTITORY—
12N /2D, ZOTHEOMERERL 25RX
N7z,

2.5 Blnk_tree

Bk tree”10 TiX, &L N2/ —RKRNJ> L
TWa., & /—RiZ, FALRXIVOR/—REFETIO
BARRA L HZERAFITED B TS 2F— (high
key) ZREFL TW5. Btk tree ICBIT DR A1 2 F1T,
R=IZAFUw %2 72— (HEIEE2H~D
A>TV I ALY N —DFfA) TUHTSHZ %0
HEICT 5. 2 1% Blirk_tree D / — R Z7RL, 313
Bitk_ree IZBIFHR— ZT U w S OFZERL TND.
“high key” & D KEWRBRF —2 -7 0t A3,
HU D 72RANTEYER—VEEETS. 20L&
RARZEANWD BT > 7 F oA AEINS. X
7z, B-link XTI, BHKR, THSOoREBIT, ¥E
J—RETOBRETTYF YT )T ZEHANRN.

04610


島貫
テキストボックス
－461－


=
= = = &
2 R 2 |
/ N / N 5 \ Z
o

2 Blink gree @/ —R
Fig.2 Bl™%.(ree node.

(1)
[ Ki_]

2) (13)
— Full Entry 4 1
(a) A7 U w bHi
(1)
[ Kis_ ]

(12) (14) (13)
— +— +— +—
(b) A7 U b
(1)
(12) 14) (13)
— +— +— +—
(c) F—Infhtt
® 3 Blitk.ree ORX— 2T ) I
Fig.3 A Bl _ree page split.

B-link V)3 U X AOBEREOT O 2)UE, F7,
N—hR=VZIST—-RTIvFLRZHE, UTOUL
HAEARDERT.

(1) BR=—TVOF—%L T, FEEIIHBER—
P ORA > H BB

(2) BR—TDOIyFEfFHRL, FERIEIRFER—
OIS T v FEES

HHOER— F T FHFIX, ER—-JIZSTvF
ZEEL T —F &7, B-link 7)Vd U XA TOHEH
MEKEO7 O )N, MBERKOFIETIS T—
REZHWTER—VETlS. 7L, EX—-ITIX
X TvFEe#EdT5. HL, SMOMEERWNARSITE
R=TVZEHEHFLTHKTTS. L SMONVERZ D725
¥, BER—UTSMO 2EfT9 5. ERXR—JDTvF
B 721, B/ —R & SMO Z#KT 5. SMO
EEATDHEE, BRI TX TvTFE2EETIN,
SyFHhwT U ZIFHNEN. B-link 7)Y XA
TiE, R 1 D0Ty FLMESI RN,

3. REFE

H— Btree L THENAMITHERIHEEHTE % B-
link % Fat-Btree |2 L, Fat-Btree [Al\J D #i7= 75l

(3,3)

(a) R=Y 27 VY Mol
(1,1)

(2.1

(3.5)

(b) R=V AT v &
4 B-link &1 /2 & ED Fat-Btree DX—I A7 Uy b
Fig.4 A page split on the Fat-Btree with B-link.

TERIE A X ERET 5.

LCFBTIE, v Fhy T U7 EEETH LIk
DAROBETFI AN ZHIRL, E#/aERE kel 7z,
UL, BEHFHETIE SMO ICBET 548/ —RIiZ X
TwFERETHINEND D, TOD, EHUEE
DA AMIEAKEZN. X T v TF OEERECHFEN
INEL, EHAARNNSWFEEEL T, B-link 7V
Y XL TNBN, s Bree 28T B-link
TINVTYUZXLERNDZ 3L W, #wBEFETIE,
LCFB tflAGHEDZ LD, EHIANDIS
W\ B-link %%l Btree THIAT 2 Z L& AHEICT 5.
ZHUT LD, WA Bree lITBWT, TvFhyT U
7B K BENBRISRIRIZ T TR L, Ty FEEEK
NP2 /NS 5 2 &I & BRI HH AT hE
IZ2735.

3.1 B-link @ Fat-Btree ND3EH

B-link i3, YT RRAHICEIOHED A>T v I A
J—R%ZJ>>7LTW3. £/, Fat-Btree TldFXX—
PNEL 5o ER—Y DI —EFHEINS. D72
W, M4DEDTR— ATy b03FAET B LEF,
AT I AR=Y (1, 2) MHR=Y (3, 3) \OD
U ZHIRL U sin, XoT, TOEH
DEDHIIR—=T (1, 2) TX TvFeEETIE
WREES, ) —R ETORBINIEET S (1,
2) WX TwFEEEL LD T, JEFITHIRN
HOLE NSNS 72 D, B-link 2 W T WA RSNk
HNTL £5.

ZOMEE RIS B=DIZ, FLC PENOR—I /]
IYARRAHTUL I SH, Bixgd PEDR—T
FIdH A RARA 2NN (K5). K4 DFEN

04620


島貫
テキストボックス
－462－


5 Fat-Bi"K.free
Fig.5 Fat-Bink tree.

0 A8y
| Koy
Z ey
u Aoy
ybiy~Aey

[=1) \

' v

B 6 LCFB EMABDETNDEZD Bk free @/ —R
Fig.6 Bl ree node with the LCFB.

5Hbn5EIZ, 1>FTv I A/ —RDAT Uy bk
THIFREINBXR—IE, PERNTERDR—ITH O,
(3, 3) DEIITMHMD PENS DY AR U 7DHMN
HFHETS. LEN>T, PENOAYARKRAL Y%
ANWTWBEE, 12T v 7 AR—U X7y MZB
WTHA RBA 2 DHIRIZEE W=D, LFEOM
RITFEL 72,

F72, LCFB tflABOLEDED, 12T v IR
R=VIEK 6 DX D7akEEIZ/R D, WH O Btk tree &
DENE, TRESMENGEETSHZETHS.

3.2 AEZ7Ok a)ltgE

X 5 OEZE WSS, I8—X—YCDEET S
A>T v I A)—=RTE, YAIRRAYDBRNR—
CWNEET D, LER->T, JE—XR—DDEET D
J—R T, B-link 7V Y X LZHWSZ &3 TE
2, FIT, EFEL, IE—XR=2JOFEFETS
J—R OO FEEZRHNWS. ZOFLEL T,
4 SMO IC B X Ty F 2 EEL ZRICERHZ1T
5 LCFB 2#EIRNTH LT, IE—XR—JDEFETD
A>T 9T A —RTHEHFUIEEITS T EINFHET
H5.

LCFB {3, RIKHCHEER/ —RTIVFEEET B2
®, B-link 7)VT U XA HANTEHH I A RNKEWN,
LML, AE—R—VOHEET B/ —RIFIEFIT DI
Wwe, FOEI7 ) —ROKREEE, V—h J—R%
DEN ) —RTHY, FEAE OELUEHFIL FAL
J—RDOHBTH DD, %< DEHUMIZL, B-link 7

* 4 HiOEBRTHNWE Fat-Btree I2BWT, AV —RX—I DEET
AT VIR —RBEACT VI A/ —RDK 1.0%TH>
7=.

NI X LDHERNTITHNS**. £>T, LCFB
EHAEDOREZEICE DY AT LAMERE MKW E
EZoN5.

33 # S

RBEFIETIE, AE—R—NEET S/ —R T,
LCFB Z vy, AE—R—UNEEL W/ —R T,
B-link 7)VT U A LZEHNWS. LCFB D& IIZTvF
Ty T ) T EBTDIRWFEE A GO EHEITE
WICTwF U TeiThR e | Fiz, 1
T I AR=VTIE, ISE—RDOTyFEEEL, 3
R—=ITIE, SE—RDOTyFEHEET 5.

$7z, LCFB TIIRBROMNHEET DI LN DH D
ZDX 572 E, LCFB TIRIEL WREKICEIRT 572
DICUAY — N &2ITIMN, BEFIETIE, V2 IRA

CHTHERTEDEEITE, U IRADYZMST
ETHEIRT S.
34 &= i

REFROFHFUERFOT O N UL, ZDDTx—

X TN 5.

F17x—X: EXR—VFETOBRTIRIBRREFKT
5. EL, 12T v I AR—I T, XE—
ROy FZ2EEL, EX—T T, XE—ROD
TwFEEETS. HL, SMONEERWRSIE
ER—DEBEHL TKT. SMOPEE 27251,
B-link D7 )VT Y ZAIZHES>THE M AT v IT X
Ty FEEEL, ENREEZEITTS. SMOM
AE—R—INEHLET D) —RETERIESIE,
B2 7 —XITBITTS.

$£37x—X: LCFB ZAWT, #&>7z SMO 2143
BXTvFeEETS. 20K, 1 72—XT
BRI T SN EFREORE R Z MU/ —
Rz ®, 20/ —R &0 EoFE-72 SMO
BEFTS. o7 O ATk D RSN LEE
TN, AE—R—VOHFELBZN/—RITX Tv
FEERLSE, TNE0 O/ —RIvF
W3NS 5. 1 72— XIXBITL, E/—RIC
FTNEFATHRDOIC, 12T A /—R
ATy LI N —2/HAT 5.

RETHROEHUE T O~ 2)) 2 BB ERT 5.

KoEsz HETNE, =L )b (h) 13—

TR REFEE AN 4 HOERICBNT, ¥ —RX—JOEET
% /) —RIZ SMO 2\ K SEHUII 2 EHUI DK 0.9%TH >
7z.

#HEINC-OPT ® MARK-OPT DL SIS wFhw T U7 &{75F
HBEMABEDEEHEICE, L/ —R TRy FhHy TV
TRV, AE—R—=UNEELRNW/ —RETHRTFLTER
5, IvFhYT U T ETDRWLEICY DD 5.

04630


島貫
テキストボックス
－463－


1 [l:=H;r:=H,
2 Parent := null; Child := ROOT; h := 1; m:=1;
3 while 2 < min(/, r) do begin
4 Unlatch Parent, IX latch on Child;
5 if Access path error is detected then
6 Unlatch Child; goto 2;
7 Determine NewChild;
8 Parent := Child; Child := NewChild;
9 if Child is not sibling of Parent then begin
10 if Parent is safe then
11 m:=h; /* Marking */
12 push(Parent); i :=h + 1;
13 end;
14  end;
15 if Child has no copy then begin
16 Unlatch Parent, X latch on Child;
17 while Child is not target do begin
18 Determine NewChild;
19 Parent := Child; Child := NewChild;
20 Unlatch Parent, X latch on Child;
21 end;
22 while Child is unsafe do begin
23 Update including SMO on Child;
24 Unlatch Child;
25 Child := pop(); h:=h-1;
26 X latch on Child;
27 if Child has its copies then
28 Unlatch Child; [ := m; r := h; goto 2;
29 end;
30 Update; Unlatch Child;
31 end;
32 else begin
33 X latch on Child and its copies, Unlatch Parent;
34 while 7 < r do begin
35 Determine NewChild;
36 Parent ;= Child; Child := NewChild;
37 if Parent is safe then
38 m:=h; /* Marking */
39 push(Parent); i :=h + 1;
40 if Child has no copy then
41 Release all granted latches; [ := H; goto 3;
42 X latch on Child and its copies
43 end;
44 if X latches are not sufficient for SMOs then
45 Release all granted latches; [ := m; goto 2;
46 else begin
47 Update including all SMOs;
48 Release all granted latches;
49 end;
50 end;

7 RFEFORI
Fig.7 Proposed protocol.
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K2 EWRSAT LD
Table 2 Experimental environment.

#Nodes: 64 (Storages), 16 (Clients)

CPU: AMD Athlon XP-M 1800+ (1.53GHz)

Memory: PC2100 DDR SDRAM 1GB

HDD: TOSHIBA MK3019GAX (30GB, 5400rpm, 2.5inch)
0S: Linux 2.4.20

Java VM: Sun J2SE SDK 1.5.0-03 Server VM

K3 ERATLD/NT A=F
Table 3 Parameters used for the experiments.

Page size: 4KB
Tuple size: 350B
Max No. of entries in an index node (fanout): 64
Max No. of tuples in a leaf node: 8
70000 N 2
[ Proposed method (X latch ratlo)
[ LCFB (X latch ratio) 18
60000 —=— Proposed method (throughput)

-+ LCFB (throughput)

|
[N

Throughput
in Operations per Second
|
X latch Ratio
in X Latches per Operation

0 20 40 60 80 100
Ratio of Update Operations (%)

8 EHEROFEELLI L E DL

Fig.8 Comparison with changing update ratio.
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