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Monitoring Framework
for Large-Scale and Distributed Environments
that is Flexibly Queryable with XQuery

Tomova Kase'! and Kenyiro Taura'!

We targeted at reducing administration time for systems administrators by gathering in-
formation from distributed environments and providing an interface to query the informa-
tion. Previous monitoring systems are insufficient to tell them the cause of problems since
their targets are to detect the occurrences of problems and tell them the facts of the occur-
rences. It is hard to ignore the time to investigate the cause of problems due to the increasing
number of occurrences of anomalies in large scale and distributed environments. We imple-
mented a framework to reduce the time for systems administrators to identify the cause of
the problems by providing an interface that they query with XQuery. Experiments showed
the framework can finish querying in about ten seconds.
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Listing 1: Python £ ¥ = — /VIZEFEINDLA VX T =2 —RA

class Klass(object)
def __init__(self, )
Constructor (optional)
def update(self, )
Update internal information
def xml(self, )
Return XML string
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Fig. 1: System component model
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Listing 2: XML #%3
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<builtin>
<sourcel>
<snapshot>
<time>
xml() ®HH

</snapshot>

</time>

<snapshot>
</sourcel>
</builtin>

<userdefined>

</userdefined>
</node>

<node>
</node>
</cluster>

<cluster>

</root>

<root>
<cluster>

<node>

<root> WHELLTIIT 2T ALK, <cluster> BWHLLTII% 7 7 A ¥, <node> THELL T34
7 — FHOERZ ZNENE LTS, <builtin> O FIZH HIHRITL 2T AMTHAAENT-
THHIR (EIZ/proc 7 7 A VAT B OEF SN A IEMA4EE) 2% L, <userdefined>
DTS LERIT—FREHBICRE LZERETH DL 2 L 2R T WTiLh xmlQ O
(27— Z gz L L C<time> EHEMNBMEL THRMENS.

AHEEE SO XML 2T 52 &10k Y, 2—FIE7 L —a U —7 OBEET /UL
TUTEANEBE LA TR, 7, FICH A BERIEE LTHEEL TN D /proc 77 A Ly
2T AP BELNDHER L L BAE L LTHRICRBRAETH DL —F, TNEhoT —
B AXR =<2 THY, BMRT —F X— AT D L0 AEEDOT — 2 G & Lz n
=PI S THRBNTHD EEZDLND.
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Table 1: Information sources and parameters

IR T AT R —FIEHR CPU 1§ # CPU & 7if SSH #e vl 75
R (B) 3600 60 3600 60 300
ETONISET 5 2 5 60 30

T IS 7 ik /proc/mounts, statvfs(2)  /etc/passwd, NIS  /proc/cpuinfo  /proc/loadavg  SSH #f5tat1T
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VAT LANOT 4 A EREEZRY BTy (57— % OB /proc/mounts 1 X
statvis(2) Y AT Lha— L EZFIH L TW5) % Listing 3 12, FEFRICHWEDOEICFIH L7z
XQuery 2— KD 95 b, 2/ — RTEITEN L% Listing 4 1277

Listing 3: 7 4 A7 HEZ 27290 xml() 237195 XML 7 — % O
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<data>
<fs>
<fs_file>/var</fs_file>
<fs_spec>/dev/sdaS</fs_spec>
<f_blocks>2579457</f_blocks>
<f_bavail>1986674</f_bavail>

2010/8/4
</fs>
<fs>
</data>
Listing 4: 7 4 A7 EHEN %\ O %K $ XQuery
declare function local:nodefunc($node) {
let $nodename := $node/node/nodeinfo/nodename
let $snapshot := $node/node/builtin/statvfs/snapshot[1]/data
let $u :=
for $fs in $snapshot/fs
let $fsname := $fs/fs_file
let $fsspec := $fs/fs_spec
let $usage := 100 = ($fs/f_blocks — $fs/f_bavail)
div $fs/f_blocks
where
$usage > 80
and not(contains ($fsspec, ”:”)) (: exclude shared FS :)

return <fs>
{ $fsname, $fsspec }
<usage >{ $usage }</usage>
</fs>
where not(empty ($u))

return <node >{$nodename , $u} </node>

'
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7R T 5. XQuery D & LT/ — R TIAT 415 %% Listing 5 127”7,

Listing 5: A2 BH L7z 7 — R&51%3 % XQuery

declare function local:nodefunc($node) {
let $cur_loadavg_one :=
$node/node/builtin/loadavg/snapshot[1]/data/load_one
let $old_loadavg_one :=
$node/node/builtin/loadavg/snapshot[4]/data/load_one
where $cur_loadavg_one — $old_loadavg_one> 0.5
return
<node>
{
$node/node/nodeinfo/nodename ,
$cur_loadavg_one ,
$old_loadavg_one
}

</node>

}s
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SSH ##5t DA FIC L > THEENH L0 E I 02T, ZhEFALT 3 HEUEDIE
WREEEND [EXSH D) L@ Shie ) — &, TofEE2 L/ —Fo—&EL L}
AT D] LW ZERFREE 2oTz. 3 BUE] W IOflRIC X > TR T I
BIRT2E 27y NU—I R@BREFIRGHIET LI ENTED. ZHITHEHD 7 — k)
LOBEREMILT DA L F 72— AR L T DN Z X HERLICTH 5. FEERMO
DR LTEREZ K 2 ICRT. AT AHFDE ) — NiZ7 7 AZ N TR TO SSH
Bt a T L, %7 7 A X D Head / — Nl Head / — FEIE=TOERNETORITEZITH. FE
BRERIE CIE 3 DD T AXBRREZH W), EO7 7 AKX IZHE LT LT, BIERH L
TUWR ./ — R (oooka-mini-charlie) % 5l]i& Head / — R & LTH# 5 K 9 1ZBIL TEE%
1Tol-. iR & LG E N7z XML % Listing 6 (2777, Z OFfER, sheep 7 7 A X N Tl L
TW5 /— FBIO, BRI EM U@ L Thvieny /) — RAMlLd Head / — RIZ X VR
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Head: hongo200 hongo cluster

26 nodes

oooka-mini-charlie
(not available)

Head: tsukuba-charlie

tsukuba cluster

16 nodes
sheep cluster

54 nodes

B 2: FEERAICE VTRV BRE
Fig.2: Environment used for anomaly detection test

HEINTWDLZ Enbnbd.

Listing 6: SSH IZ & 2 #2ftakBr D Jt

<ret>
<fail>
<node>sheep46</node>
<from>
<nodename>sheep64</nodename>

<nodename>sheep59</nodename>
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<nodename>shepherd</nodename>
</from>
</ fail>
<fail>
<node>sheep02</node>
<from>
<nodename>sheep64</nodename>

<nodename>sheep59</nodename>

<nodename>shepherd</nodename>

</from>
</fail>

BHEES LW ERU LI R
<fail>

<node>oooka—mini—charlie .m. gsic.titech.ac.jp</node>
<from>
<nodename>shepherd</nodename>
<nodename>tsukuba—charlie</nodename>
<nodename>hongo200</nodename>
</from>
</ fail>

</ret>

BB, ZOTL—LTU—I D HEDONY AT LIH 2 B ANMIT, 1 [0 XQuery fW At
TH / — FTK 0.04 B CPU K 2 THE T 2R TH 5. LS CPU KEEIIZIZIES
TH XML 7 —H R—R N T 52 X hThH D, TOMBIERSY 7 b =74 — "~y K
Zash, &L LT 1 BOMOEhEIZIZR 10 BEE L.
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