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Reducing Computational Costs of Root Cause Analysis
using Dynamic Dependency Graph

ToMONORI IKUSE,T! MasaTosnr ENoMoTo, !
HiroaKI HazevamA,TT Youkr KapoBayashr'!
and SUGURU YAMAGUCHI'!

Along with the prevalence of virtualization and distributed processing tech-
nologies, dependencies among components of a system are becoming diversified.
Therefore, it is difficult for administrators to identify the root causes when a
failure occurs. Against such operational difficulty, a diagnosis method, named
NetMedic, has been proposed. NetMedic can finely analyze root causes by using
a static dependency graph. However, NetMedic could not be applied into ac-
tual operation due to its heavy computational cost. Thus, we extend NetMedic
to employ a dynamic dependency graph instead. Through an experimentation,

we verified that our extension achieved faster computation time on ranking
root causes than the original algorithm of NetMedic. In this paper, we explain
the way to build a dynamic dependency graph using trace data, and show the
results of our evaluation.
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Fig.1 An Example of a Dependency Graph

Algorithm 1 NetMedic MD#LEED it
1: V, E + BuildDependencyGraph()
2: Vu « CaleNodeAbnormality(V, E)
3: Eq + CalcEdgeWeight(V,E,Va)
4: L « ListCandidates(V , E,Vqa, Eqa)
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w(psd,i) = (H w(ej)> 1€ €EPsdyi, L<jJ<m (1)

I(ve = va) = ;nax(psd,ilpsd,i € Pqa) (2)

S(vs) = Z a' 50l (vs — v4) (3)
Vg EV dts

R(vs — vq) o< (I(vs — vg) x S(vs)) ™" (4)
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Algorithm 2 AHWFIE THEZET 5 M OHiN
: V., E + BuildDependencyGraph()
: Et + GetTraceResult(Queryrp)
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> hL—2AFRICESNZmy Ty b
: Va + CaleNodeAbnormality(V, E)
: Eq + CalcEdgeWeight(V,E, V,)

1
2
3:
4: E + EdgeCut(V,E, Et)
5
6
¢
8: L + ListCandidates(V,E,V,,E,)
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Algorithm 3 kL —AFERIZISWzmy UH v b
1: procedure EDGECUT(V, E, Et)

2 for all e € E do
3: if e I+ Process & NbrSet Olii]> Edge then
4 ereverse < € & Wi Edge

if €, Ereverse é Et then

o

6 e BE NS HYERL
7: end if

8 end if

9: end for

10: end procedure
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Table 4 Analysis Cost on each Candidate Cause
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Table 5 Rank of Candidate Causes
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