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Performance Monitoring and Bottleneck
Identification for a Distributed File System

Tomohiko Ogishi"  Akihiko Nishitani'
Hiroki Ohtsuji'"  Osamu Tatebe'"'

Recently, distributed file systems (DFSs) become promising technologies for their
capability of managing a huge amount of data with a single server system. On the other
hand, the location and the cause of bottleneck are difficult to identify since the resources
are separated into multiple networks and servers. In this paper, the performance of a DFS
is evaluated under several bottleneck situations and a proposed method that identifies the
location of the bottleneck using communication logs collected by each server of the DFS
is described. Furthermore, the operation and management methodology for a DFS using
the information of identified bottleneck is discussed.
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write read write read write read
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packet loss (%)

process time |delay end user |client file server process time [packet loss |end user client file server
samba-write 0 2.864 1.129 0.208 | [samba-write 0 2.864 1.129 0.208
5 13.005 1.134 0.212 1 6.738 1.132 0.209
10| 22.430 1.127 0.208 2 10.942 1.160 0.240
50 93.904 1.153 0.226 5 23.678 1.151 0.230
100)  185.20¢ A71 0.231 | [samba-read 0] .684 .226 0.294
samba-read 0 .684 .226 0.294 1 28.220 .874 0.944
5 39.984 .820 0.891 2 71.435 .242 1.30
10| 72.026 110 1.180 5 275.629 .151 2.209
50| 327.326 .135 2.193 | [rcp-write 0] 1.800 1.145 0.227
100] 650.028 3.567 2.623 1 1.830 1.126 0.206
rcp—write 0| 1.800 1.145 0.227 2 1.890 1.170 0.231
5 1.930 1.137 0.217 5 2.360 1.224 0.234
10| 2.410 1.264 0.231 | [rcp-read 0] 2.200 1.854 0.927
50 5.250 1.154 0.235 1 3.480 1.771 0.844
100 .860 .168 0.248 2 5.780 1.838 0.911
rcp—read 0| .200 54 0.927 5 42.930 1.991 1.062
5 .380 7 0.900 | unit: packet loss (%), end user, client, file server (msec)
10| .590 1.811 0.883
50 5.530 1.814 0.886
100 11.160 1.801 0.872

unit: delay (msec), end user, client, file server (msec)
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process time |delay end user [client file server | [process time |packet loss [end user client file server
samba-write 0 2.864 129 0.208 [ [samba-write 0 2.864 1.129 0.20
5 .556 .794 0.210 1 3.760 2.000 0.20!
10| 4.420 .672 0. 2 5.809 4.0 0.
50 13.574 11.431 0. 5 41.668 40.1 0.232
100 23.699 21.554 0. samba-read 0 3.684 1.2 0.294
samba-read 0 3.684 1.226 0.294 1 4.479 1.986 0.895
5 4.781 2.340 0.781 2 4.822 2.338 0911
10 5.734 3.306 0.886 5 5.528 3.095 0.892
50) 14.896 12.143 1.237 | [rcp—write 0 1.800 1.145 0.227
100 25.196 22.419 0.998 1 2.773 2.024 0.206
rcp—write 0| .800 .854 0.227 2 5.159 4.30 0.231
5 .58! 794 0. 5 42410 41.49 0.234
10 .47 577 0.. rcp—read 0| .200 .854 0.927
50 12.70 11.014 0.25 .355 .970 0.90
100 24.284 21.57 0.244 .649 .243 0.842
rcp—read 0| 2.200 .854 0.927 5 .325 .860 0.851 |
5 2.894 2.467 0.903 | unit: packet loss (%), end user, client, file server (msec
10 3.758 3.291 0.927
50 12.590 11.732 0.861
100 24.209 22.428 0.983

unit: delay (msec), end user, client, file server (msec)
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EAZ VT P E2FE(TLZ., = Ra—H PC2~4F, AMBENAMNO-D, AT
o w7 ®O3EUEOARE 5 2 DBIIXRBICEEOREA 7 V7 N 2E#H S8
72, AMEHEBIESZ28ICLY), 2T v ZI0hHD5E8M T8 v 7 DEETE
HENDEMEL 0~96.80D&I [ TLL &7, ¥, ANEIT samba DIHE D B E
BLTWD., AREL 2 L—7y hOBREX S IZRT. HWIRBEZIIH-Tb DD,
AMROERIZENAL—T > FBME T3 208 R Sz

WIZ, = Ra—FO@IERR, 7747 bOT7m v 7 ik BEsf], o> 7
ANY—= RO T 1y 7 EEEALEERF R O ESRE R 2 K 5 1R T, BEAIARIFIZRB N T,
ATROERIZEE, 7 T4 T bDOT 1 v 7 ERSEALHERE I A3 008 K4 5 3 H
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throughput (MB/s)
40
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—e— samba—write
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K5 TuaXxiP—N"OBAMELAL—T Y K

#5 TERXTH—ANOAMEL T Ty T EEE LR
process time |load end user [client file server
samba—write 0 2.864 1.129 0.208
50 6.665 1.140 0.213
66.7 7.745 1.147 0.222
75 10.683 1.173 0.244
85.7 12.631 1.161 0.234
93.8 15.165 1.166 0.233
96.8 17.723 1.165 0.223
samba-read 0 3.684 1.226 0.294
50 5.942 1.846 0.913
66.7 8.228 1.931 0.991
75 11.123 2.080 1.136
85.7 10.423 2.086 1.143
93.8 13.370 1.965 1.021
96.8 18.777 2.150 1.206

unit: load (%), end user, client, file server (msec)
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M RTEy 7 ERDT 7 ANDEEIRS  SiHRIABREFRIT LI, W7 7 A VTP —
FORER 7 )T NEITEERET S Z LT, ARERE 0~93.8% D T L S H .
AKHEFEIZDWT B samba DHE O & FE i Lfb\é ARREZL—Ty FOBRE
6IZRT. AN—""y MX, AWMEOMIMIX LT, Yaxih—"OaffoO%H4 L
FIERZEOEIG TR T L.
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£6 ST 7 AN —SORAMRE T 0y 7R

process time |load end user client file server
samba—write 0 2.864 1.129 0.208
50 4.734 3.035 2.082

85.7 7.918 6.197 5.265

93.8 16.470 14.761 13.952

samba-read 0 3.684 1.226 0.294
50 11.343 8.913 7.982

85.7 16.869 14.419 13.487

93.8 33.829 31.069 30.136

unit: load (%), end user, client, file server (msec)

5, ER

ARE T, EREROELZEL, Kb xy 7 0@ FrOEREHRY —1 & LTO
i FTREPEIC DNl D

50 RRILRY Y EROSH

EFPR MRy ZEETEIZ, Xy RU—2 « F—_"OPERELLNR, 72 T4 T 2§,
ST 7 AN —"OT vy RIS 2 DB ONWTELRT D, Ty
7 EREALERRERI Y, =2 Ra—HFO@BERMICKESEEL TV DIGEAITE ‘A7,
FRUSMT “IRIERERL” L L. BB, B Mgy 2 AR, ©r Fa—
P OWERFM N K E < BN L7 samba-read DS, 7734 T2+, BT 7 A LH—
NZBWT, bTFIREoS R Ao, 7LD, UTOZ ERBLEIND.

° VAT ATy NT =T, BT AN —=APBR bRy 7 THDHEAITIL,
IIAT VN, BET T AN —ROLESNERBHTL2 LT, RhLxy
I DREENTRETH D

° =P Ry hT—7, XY —"NR Xy 7 OBEE, WThb s T
AT, G877 AN —RNOMRRIZITE A ERBENENS T2, Tak
— XD F D, samba-read IZEB VT, ORH{LEEVRREVHARH -T2,

F72, 3, 450, 2= Ry MU=, VAT AKXy b T —7 DHLR, BIE,
Ny bR ADWTNTHSTYH, 7 74TV MRHET 7 AN —"~DOEEDE
BVNEDLRNT ENHRTE .
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7T REIAVR Y I EFEOY— RO

I 7747 b DT 7 A —

a—YP Ry hU—2 ENES 72 P D] IFIT R L*L

VAT AKXy NU—T £k TR L*L

PA=E A /A I ZIE AR L 172 ITIT B L*1
DT 7 A = %1k %1k

7E*1: samba-read DA D LAENNT LI LT,
1E*2: samba-read IRV TC, 2 —H Ry FU—27 OFPH/ITHT, LLHLDEES VRN
KEWERRH - 7=,

52 REE

Wiz, fax OBEEICBTEREMEICOVWTERTS. T —n, S8BT 74
Y —NT, RREERICEA L TR, AMNREEREN E2FiiEE LTS D
DD, 0S OEEREICE Y, —FFNICT B v ZEREOMEN T FREENEAET
LAREMERH D, £72, 4FTOREMIZ, 10 BOREMWOEE &2 AR zrm L
TWBH, EHEE LTRERD > ZHAIE, He 0EOHESIE IC >N ToirT 2
VERNBHD., T, RhrvxryrRRL, 2=y hUT—27 « VAT ALXy hU—
7 OIESAE 100msec, v F Y —, ST 7 A NP — "OAREE 96.8%, 93.8% &
L7-35AI1ZB L, samba T 100 RO EXAHLDREEZITo7-. T OREREE 8 ITRT.

Tu XY —NICARE S 2 - & & (proxy server load 96.8%) D 7 v T —oX, Sy
W7 7 ANY—"DOT 1y 7 IRFLBRERIE, FHEE L TERKREIZIZRCETS
5H00, RKMENEFMHO 2 5L < OEER LIz, 99%EIZ OV TIE, FHEICE
VMEZ/RLTWDZEND, BENRREMHOFREERSL EEXDNS.

ST 7 ANV —NICATGE G 2 72 & & (file server load 93.8%)D 7 1 ¥ It — 3,
FHT 7 ANY—_"OT 1y ZEEEBRIRE L, & M U TR & RIEE R ZEE %2 7R
L7z, —F, 95%fES° 99%MH b KIEICIWVETH 5720, PHOREMIZEAI1ED
DX T RN ENTMND.
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proxy server processing time

.. user delay system delay |[proxy server [file server
BT e 100msec 100msec load 96.8% load 93.8%
mean 1.137 1.169 21.610 1.180 13.071
min 1.105 1.125 21.244 1.127 1.946
max 1.209 1.269 25.471 2.464 23.929
99percentile 1.176 1.260 22.772 1.430 22.919
95percentile 1.187 1.226 21.671 1.249 21.667
stdev 0.02 0.027 0.412 0.138 4.468
file server processing time

. user delay system delay |proxy server |[file server
R0 | et 100msec __ |100msec __|load 96.8% _|load 93.8%
mean 0.219 0.228 0.219 0.237 12.226
min 0.187 0.185 0.187 0.193 0.996
max 0.291 0.34 0.291 1.526 23
99percentile 0.259 0.328 0.02 0.494 22.444
95percentile 0.268 0.285 0.268 0.31 20.746
stdev 0.02 0.028 0.259 0.139 4.463

53 ERABEHRY—ILELTHER
EROV—REERT DY — L LT, A—F 2V —AD Nagios[6]%° Zabbix[7]74}
INKFIHENTWD., ZhbiE, CPU A, T4 AJMHER EY—NT YV —20DR
B, HTTRFTP 2 XD xy U — 7 H—VE R P 2EMRT 5. £72, SCHR[BlIE, #&
BOWV =Y ) —2REEINV—TTERTEZLICLY, =" RATLELT
DRERFEZ ST HFEEREL TS, LLARBS, CPU ARy, 0SS L~UL
TOREMER, LT LT 7 ALY 2T A0S L EET 5 & IXBR 5 20,
LT, EHELOFIEIL, BT 7 ANV AT ANT, WHREICEET ZEE
BEICET 2 @Ee 72 NET L0, ERERCTRLELIIC, = Fa—F ok
BORKTOERKNERDR MRy VEHEHET DI ENFARETHD. ERIZBNT
i, BROLETEINIBEFMEIBETIHELHEELED, £ OF v T VEEI
HETELEEMCBONTE, BEEE®RETSEIZET, LVEMRICEFHTEEITY Z
ERAREE T D
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6. BhYIC

ARTIE, vy hT—27 OB - X7y ba A0V —"OBARD, ST 7 AN
VAT LOWREICH 2 D EEBEEFE TS L LIS, AT T ANV AT LADOR MR
v 7 EHTORBEFIEICON TR, A%OMEL LT, #WiEr 7 oERs L 00t
W% B8 T 2 EAER Y — LV OR%, R LHETLIHEORE, A¥T—#Y
—RNLEDIER MRy REETEORR R ENEZLND.
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