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- Motivation

Performance bugs are frequently observed in
commodity software.

Performance bugs may escape the
development stage, and incur problems in a
post-development setting.

Commodity software consists of many inter-
dependent components across multiple
system layers.

Software is often deployed in a binary format
which lacks source level semantics.

-~ Approach

Transparent performance diagnosis with low
overhead in the post-development stage.

All components in the vertical software layers
are analyzed with a system-wide scope.

OS tracers are commonly used in modern
operating systems for troubleshooting and
advanced OS tracers provide system-wide
stack traces.

IntroPerf infers context-sensitive application
performance and analyzes performance bugs
by leveraging stack traces from OS tracers.
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e IntroPerf converts system stack traces to a
set of function latencies.

e Performance bug candidate functions are
ranked regarding dynamic calling contexts.
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e A sequence of system stack traces is e Function latencies are inferred based on the
converted to a calling context tree. continuity of calling context.
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e Each call path is indexed using the leaf node
for quick retrieval and computation.

4

[DI 1D} |:Z -

Function Execution

AR Amen 8 N A5 A TV |
—«. =5 ;
] A 4
- ) A
5 v o
L L
; n.lv (il i
{HHHHM A
s H V
0 OO0
'l
\}
]
[
& 0 (HHHHH--0)
B0 ) )

(Call ReturA)Q ?
— >

Inside a Program C t : : : - = i
(Not Observed) Q " 1 2 3 4
= to) - 3
‘ Function Calling
stance context Inferred latency _ _ _ _
ins e Ranking of dynamic calling context with
4N A 4PN DA A A [ >
System Stack VAL LA AL 1A 5 B | latency
Trace Events by L c - Top rank
(Observed using 1B, 1B 1C, 1C, — '
OS tracers) | : | : | : | : D A—B—D ' context :
:DI : I :DI : | D A_)C_)D :> LOW Ievel <lllllllllllllllllll. ngh Ievel
—— —d = —= t ml r<lllllllllllllllllll. " "
t1 t2 t3 t4 ‘ SyS e aye <lllllllllllllllllll. appllca-tlon
e — x > (e.g., syscall) function
j> Function I|Tet|me | ._l A.stack trace event Cal l Rolom ‘ Cal l Retorn ‘ L ower rank (e.g., main)
A, B, C, D: Functions of Programs, Libraries, and OS Kernel B C > context
Call l IReturn
‘ |1> Latency normalization ‘
m @ e Ranking functions within calling context
° @ | > } with latency
Top rank
(8] (o =30 context
e G | > Low level <« .c..@.@--.@-e High level
Q Q [ :> L system layer <« @ -@-O--@ -® gpplication
index U Path Q f |$ } (e.q., syscall) € OO @-@-0 o i
1 Lower rank  (e.g., main)
2 Performance-annotated context

Calling Context Tree Calling Context Tree
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