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Introduction

Performance Analysis

» Develop performance analysis and optimization
tools: MAQAO Framework and Toolsuite

. Establish partnerships

. Optimize industrial applications
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Introduction

Performance Analysis

Understand the performance of an application

c:

. How well it behaves on a given machine

What are the issues ?

« Generally a multifaceted problem /-

» Maximizing the number of views = better understand

c:

Use techniques and tools to understand issues

c:

. Once understood “~ Optimize application
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Introduction

Compilation chain

. Compiler remains your best friend

. Be sure to select proper flags (e.g., -xavx)

» Pragmas: Unrolling, Vector alignment

« 02 V.S. 03

» Vectorisation/optimisation report
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Introduction

MAQAO Tool

. Open source (LGPL 3.0)

o« Currently binary release

. Avalilable for x86-64 and Xeon Phi
» Looking forward in porting MAQAO on BlueGene
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Introduction

MAQAO Tool

. Easy install
. Packaging : ONE (static) standalone binary

. Easy to embeed

. Audience
. User/Tool developer: analysis and optimisation tool

. Performance tool developer: framework services
« TAU: tau_rewrite (MIL)
« ScoreP: on-going effort (MIL)
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Introduction

MAQAO Tool

Binary Manipulation Layer Analysis Layer

o T e i
Disassembler
Generator

Disassemble

R Scemble Patch/Rewrite Basic blocks Demangling Debug symbols

S
Other analysis algorithms (SSA, Dominance, ...)

3

O —
Profiler
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Introduction

MAQAO Tool

. Scripting language

. Lua language : simplicity and productivity
. Fast prototyping

. MAQAO Lua API : Access to services
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Introduction

MAQAO Tool

. Built on top of the Framework

. Loop-centric approach

. Produce reports

. We deal with low level details
. You get high level reports
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Introduction

MAQAO Tool

. A lot of tools

| Which one to use ? When

. Our approach/experience: decision tree

. Currently working on HPC

» Multi-node > Node > Socket > Core
. Classify IO/Memory/MP1/OpenMP/Application

« PAMDA met

. to be publis
. https://tools
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» Introduction

. Pinpointing hotspots
. Functions, loops
« MPI characterization

» Code quality analysis
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Pinpointing hotspots

Measurement methodology

. MAQAO Profiling

. Instrumentation

« Through binary rewriting
. High overhead / More precision

» Sampling
» Hardware counter through perf _event_open
system call

. Very low overhead / less detalls
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Pinpointing hotspots

Parallelism level

. SPMD —»u _»u _,u

. Program level

, SIMD b

. Instruction level = | H H “ J

AR
. By default MAQAO only considers system

processes and threads
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Pinpointing hotspots

Display

. Display functions and their exclusive time

. Assoclated callchains and their contribution
» Loops

. Innermost loops can then be analyzed by
the code quality analyzer module (CQA)

.....

. Command line and GUI (HTML) outputs

VI-HPS VI Sang AN



Pinpointing hotspots
GUI snapshot (1/4)
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Performance Evaluation - Profiling results

Hotspots - Functions

Median Excl % Time Deviation

matmul_sub__ - 56@solve_subs.f 17.16 0.26
compute_rhs__ - 4@rhs.f 10 0.03
y_solve_cell__ - 385@y_solve.f 9.32 0.54
z_solve_cell__ - 385@z_solve f 8.96 0.14
x_solve_cell__ - 391@x_solve f 8.68 0.17
MPIDI_CH3I_Progress 5.22 3.66
matvec_sub__ - 5@solve_subs.f 3.92 011
x_backsubstitute__ - 330@x_solve f 3.09 0.14
y_backsubstitute__ - 329@y_solve f 2.05 0.03
z_backsubstitute__ - 329@z_solve f 1.98 0.06
copy_faces__ - 4@copy_faces.f 0.88 0.06
MPID_nem_dapl_rc_poll_dyn_opt_ 0.74 0.62
MPID_nem_Imt_shm_start_send 0.68 0.06
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Pinpointing hotspots
GUI snapshot (2/4)
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Performance Evaluation - Profiling.results

Hotspots - Functions

M %Time

| | - | 1 A

1 2 3 4 5 6 7 B8 9 1011 12 13 14 15 16 17 18 19 20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36

exact_solution__ - d@exact_solution.f 0.21 0.03

x_unpack_solve_info__ - 114@x_solve.f 0.14 0.03
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Pinpointing hotspots

GUI snapshot (3/4)

cirrus5003 - Process #53572 - Thread #1

Name Excl%Time Excl Time (s)
matmul_sub__ - 56@solve_subs.f 16.92 16.48
y compute_rhs__ - 4@rhs.f 8.92 9.66
+ y_solve_cell__ - 385@y_solve f 9.08 8.84
+ loops
« Loop 267 - y_solve @415 0
+ Loop 268 - y_solve @425 0
o Loop 272 - y_solve f@426 0.25
o Loop 270 - y_solve f@524 6.57
o Loop 271 - y_solve f@436 222

o Loop 269 - y_solve @716
« ¥_solve_cell__ - 391@x_solve f 878

+ loops

« Loop 235 - x_solve f@420

+ Loop 236 - x_solve f@429 0
o Loop 237 - x_solve f@709 0.06
o Loop 239 - x_solve f@431 271
o Loop 238 - x_solve f@519 6.24
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Pinpointing hotspots

GUI snapshot (4/4)
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