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Introduction

Parallel file system optimization
Analyze usage patterns

e Bottlenecks

e Inefficient codes

e Trends

Scalable

'Two steps process
e Trace collection
e Trace analysis



Trace Collection

Various existing tracing libraries
e MPE, Tau
e Extend them for our purpose

Focus on I/O benchmarks
e [OR

Run on several systems
e Jazz, Intrepid/Eureka



Trace Analysis

Existing visual tools
e Jumpshot, PerfExplorer, etc...
e Primarily Gantt chart or histogram based
e Scalability?

A new visualization approach
e Our existing scalable visualization (InfoVis ‘09)
e I/O specific extensions
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MPI Performance Visualization

Apply the method to /O traces?
e Good scalability
e Poor handling of relational information

Extend the approach
e Additional representations
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Timeline View

* Overall I/O server activity level over time
e Each area is a particular function or type of function

e Height is proportional to time spent in function and
number of processors

e Select region to analyze in more detail
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" » Plot of traced calls
N . Log(duration) vs time

e Color is function type

e Logarithmic opacity map
e Lines or points

= » Scalable

~—— » Norelational information
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Sorted line plot
e Sort by start/end

e Slope is I/O op
handling rate

Somewhat scalable
Still no relations



o
Detail Views

* Connectivity graph/matrix

* 1/0 servers vs compute nodes
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' Treemap view

il .I'.._'.i_ - E.g. Server->Rank->Call->...

* Way to see whole system at
a single time.

il 8BS o Links to graph view
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NUMEER OF CONCURRENT EMENTS

Examples
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R=TIME, Y=NUMBEFNOE COMCIERENT EVENTS
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#=TIME, Y=NUMBER OF COMCURRENT EVEN

Vi W e et . ¢ i vt vl il o ¢ it

: ,ﬁ‘?‘*ﬂ'ﬂ“" m+| :;g;mn‘g*r ﬁp rg

R A A A T AT

m‘“I “’“ ! ‘.m thli.ﬂ‘ “l ’ ] (] i1 1 [] n I i " i | o | []
l ~ 2 g : 1 L t II $ k| b e .. B " UL ||' II o J |'| ‘n | ']I 1
% __-"_‘ = = = - _ 5 :'t':‘l‘:"#'qlr:"lﬁln lI I “#f IIIIII (] -urlaﬂll |I"-.’I

iy ..|:.I'ﬁ:' ' '1I":.' "[ |' O l1..II o ‘.'. "-f-,~ "; ';-,'-"

PR Y DB o TN N |I| Rl
'.l I i II|I| |I[ lll I lll{ll |I |||II| .l||| ||I| II II1I

lll'lt:;.:f. |'t,l:|T| l..J.II!I. JII‘I. II| J|“|' :4""5'}"'.",! " '.'I

1 Il T I'll " || l 1 II L] 1 Illll
I:I.l ey, =I IRLCR Sl AN '||III n ! 'lur il vl
« tal Iy ‘I' | "- W Vi ':.‘":' 1Y Yy, ' .y |l"| . :
" I:lﬁl IIII.I.:I ] || * ] .' ; ||'| r ks III’ " .l* '.fl ”l'I |1

II. '".l Ji II IIIl'. I" LlllllllI |"

IFI'I' Ilr“ e I“ litl

l-f L1 LR LN




rl+mmrﬂ='{!'l' 'h“
:'::.::'1.: ::

I'. | (LA Thet TR ST SR MR R Tl g,
w ;-&{ %:H. U:‘E"' # 1 ‘er'.-:.“;"? .'-H;H !
ﬁ..'".'". '|..'!"-|"'l"'ﬂ i" .||. ..K :|'|':|l,,.',-.|,ﬁ.:' i

| 'n,. ff‘w Eh k.‘h, ﬁ“.ﬁi r,," '-h }ﬁ'f,:fg:' Eﬁﬂ
e I'I. ; it I'. It .-:l C
“L'E'-'!‘"" 1"?':"‘]:'}1f : tillb::'?h 4 ‘ﬁ'ﬁ |'lM n HI

AW
!:' '-'|'|."-i|-."i"|‘ -.;Iil.:r.": !J':'*ﬂy ‘,.J'IIil-."':"llilll_.-ir‘1

':l'""l l:':J" ﬁ"'tf A ."'J'- 3 LA , v




-q-
m__:___:__:___:_ _____:__________ ]

i
1k ~._.

- -—nu-_w-ﬁ

:__:_______:_ _w___*________*__ Iy

PTTCM T LT LLLAT TR LT LY [

L L4 ---+

____________*____n_______:___m______ LT Y

3
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“<MTIME, Y=NUMEER OF CONCURRENT EVENTS
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#=TIME, Y=NUMBER OF COMCURRENT EVENTS
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Examples

#=TIME, Y=NUMBER OF COMCURRENT EVENTS
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Observations

‘In order’ ramp up/down
e More so on single file than FPP

Centralized metadata
e FS dependent

Fairly consistent disc rate and network functions, but
variable length enqueue

e Limiting factor disc rate not network?



Next steps

Out-of-core data management
e Larger data sets
Sigmoidal view variants
e Gantt chart not scalable
Other view variants
MPI calls on compute nodes
e Show end-to-end communication better

Intermediate data servers
e SSDs
e Network and data flow
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