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The Semantic Gap with 170

= Program 1/0 Is done In parallel
applications with MPI-10

s System 1/0 Is performed by the servers
of the 1/0 subsystem

s [ here is no tool that shows the causal
relation between activities on both
abstraction levels
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Conseguences

= NoO real insight into low level 1/0 activity
In dependency of high level 1/0 activity

= NO easy tuning of the application
= NO easy tuning of the servers

= NO optimal adaptation to the available
resources
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Project Goal

Design and implement a trace-based tool
environment that visualizes three aspects:

= Client 1/0 activity
= Server 1/0 activity
s | he relation of the two of them

Environment
= MPICH2 for parallel programming
s PVFS2 as a parallel file system
= Jumpshot as visualization tool
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An Example: MP1 File write
triggers PVFS2™ s Trove write

evel Labonlobdiv i Wiew Init Time foom Facus Time “Wieww Final Time
“ 111,8000652143 111,58218701055 111,55744 64677
— I MPLFile_write
duration = 13, 18812 msec
[O]: time = 111, 8094614744, LinelD = 0

[1]: time

111,8226495981, LinelD =
CallD=0x3

close

- Trove Write

duration

1,21808 msec

[O]: titme = 111,8252581258, LinelD = 2
[1]: time = 111,8264762163, LinelD = 2
CallD=0x10000032

close

—F=  Write Path

duration = %,194%9 msec

[O]: time = 111,8094614744, LinelD = 0
[1]: time = 111, 81465637 6E, LinelD = 4
CalllD=0x3

close
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The PVFS2 Environment

Clients
- l —
Application I I | Servers
WPI-IO B | || Main Loop

System Interface I

Trove
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Concepts

1. Generate a trace for the servers

2. Merge the server trace with the client
trace

3. Add arrows from MPI-10 calls to
corresponding server activities

4. Visualize everything together in
Jumpshot
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Trace Generation

Use MPICH/MPE clog2/slog2 traces

B L
PVFS2 PVFS2 PVFS2 {3
slog2tools

PVFS2 || PVES?2
Server Server
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Trace Generation Problems

= Servers run permanently
= Start and stop tracing

s Client and server traces are not
synchronized

= Add spezial events to adjust them

= Server has no tracing facility

s Start servers as MPI program and produce a
trace as with an MPI application

= Client and server traces are separate
= Merge them
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Add Arrows to the Trace

m Arrow semantics

» We want to show which MPI-10 call results In
which PVFS server activities (data, metadata)

= 1:n relation between program and 1/0-system

= What do we need?
= We need a unique ID for every MPI-10 call

s Concept
= Trace activities at the client (create IDs)
= Transfer IDs to the servers
= Trace activities at the servers (store IDs in trace)

s Connect activities with identical IDs at both levels
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Visualization

= In theory: no problem at all

= Jumpshot just takes the elements of an slog2
fille and visualizes them — has no semantics
Integrated

= In practice

= 100 much information for the individual time
lines (overlapping events because of
asynchronous server behavior)

= Solution: Distribute events to several time
lines such that there is no overlap of events
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First Results

m We can see all PVFS2 activities from the
server modules Job, BMI, Trove, Flow

s We can relate Trove activities to the
corresponding MPI-10 calls that triggered
them

= Jumpshot visualizes all this in a nice way
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Open Problems

= We did not yet consider the standard
problems

= Size of traces
= Correct time synchronization of events

= We will ,adopt” solutions provided by
colleagues ©
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Next Steps

= We will (re-)run various programs and
produce traces

= Synthetic test programs
= Systematic analysis of all(!) MPI-10 calls

= build knowledge about how the behavior looks
like

= Real programs

= A trace analysis will give more insight
INnto sources of performance problems
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