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Roofline Performance model:
How-tos




Roofline access and how-to
command line example

FLOP/S =
#FLOP/Seconds

Obtain
“Seconds”
«qverheac

> source advixe-vars.sh

> advixe-cl --collect survey --project-dir ./your project -—
<your-executable-with-parameters>

Obtain #FLOP count:
3x-5x overhead

> advixe-cl --collect tripcounts -flops-and-masks --project-dir
./your project -- <your-executable-with-parameters>

> advixe-gui ./your project
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MPI example (slurm)

15t step:

srun -n <num-of-ranks> -c <num_of cores_per_rank> advixe-cl -
v -collect survey -project-dir=<same_dir_name> -data-limit=0
<your_executable>

2"d step:

srun -n <num-of-ranks> -c <num_of cores_per_rank> advixe-cl -
v -collect tripcounts -flops-and-masks -project-
dir=<same_dir_name> -data-limit=0 <your_executable>
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Roofline GUI access and how-to: GUI

Not Vectorized || AllModules || AllSources All Threads =

© Peﬁurmaiiuﬁtiyoi;ooﬂme '- @« + x B rﬂm\ [ Show Hierarchical Data 1) “Ru n RO Ofl I n e” : mOSt
automated way.

120.64

12) You can also use two
separate runs:

1. Survey

2. TripCounts (remember to
switch FLOPs ON)

e 3) Batch Mode

for{int j=0; j<¥max: J++)
for (int k=0: k<Zmax: k++) |
—
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oofline Chart

Performance (GFLOPS) k(Q « X B|| O useSingle-Threaded Roofs @) | [] Show Hierarchical Data

120.64

0.07 -
L
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0.02 11
Arithmetic Intensity (FLOP/Byte)
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Use Vectorization and Roofline views
together

] 5 - RS SN FER

[ Funion Call Sites nd ectorized Loops = FLoPs " | Performance (GFLOPS) k@« © x [B - | []UseSingleThreaded Roots @ | [] Show Hierarchical Data =
Loops ect...|Efficiency | Gain... VL (.. | Sef GFLOPS| Seff Al -

=9 [loop in fPropagationSwap at ... 182,88 |

[loop in fCalcPotential_ShanC...[AVX 091x 4 02701 0,125

410 [loop in fsBGKShanChen at Ib .. 12420 0053 D Yctor FMA Peak 64.71 GFLOPS

5153 [loop in fPrapagationSwap at .

515 [loop in fCollisionBGK at IbpB ... 15881 0,069 B

N ?
Peakc: 20.72 GFLOPS,

[loop in fCollisionBGK at Ibps ... [avx  [(00% 1 ]358« 4 91451 0464

lloop in fCallisionBGK at Ibp.. AVX 123x 4

%10 [loop in fCollisianBGK at IbpB .. 03541 0,055

%1 [loop in fsBGKShanChen at b ... 13131 005

510 [loop in fCalcPotential_ShanC ... 04001 0125

=05 [loop in fsBGKShanChen at Ib 15551 0048 A AT TP TF]

510 [loop in fsBGKShanChen at Ib .. 06241 0053 ision DD
=1 [loop in fCollisianBGK at IbpB .. 01251 0,010 Per,:?,m:;ﬁ ;{Z;,iﬁ,ﬂf;f FLOPiEyte tal
[loop in fCalcinteraction_Sha... [AVX 320 4 37561 0,107 Self Elapsed Time: 0.351s

<105 [loop in fCallisionBGK at IbpG.. 18871 0462 Total Time: 0.351 s

415 [loop in 110_OUTPUT at x10fo...
54 Jibm_exp_19

(23 [loop in fCalcInteraction_Sha.
410 [loop in fCalclnteraction_Sha...
/(5 [loop in fsBGKShanChen at b
[loap in fCollisionBGK at IbpE .

=10 [loop in fsBGKShanChen at | v E 0011 106
i ‘/ > Self Elapsed Time: 0.351 s Total Time: 0.351 s Arithmetic Intensity (FLOP/Byte)
Source | Top Down | Cadle Analytics | Assembly |fa Recommendations | B Why No Vectorization? |
~
0.351s . Giga Floating-point Operations Per Second
y ) - ™ Traits ® Per-loop GFLOPS = Total GFLOP / Elapsed
Vectorized (Body; Peeled; Remainder)  Total time Time. Elapsedtime is the exclusive (self-
Type Conversions GFLOPS 4.75488  time-based)wall time from the beginning to the
AVX 0,351s end of loopfunction execution. For single-
Instruction Set  Self time threaded applications Elapsedtime is equal to
Seli-Time
» Static Instruction Mix S Al - Arithmetic Intesity - Ratio of Floating-point
v ac et m. ,X ummary Al 0.350 Operations to L1 Transferred Bytes
Dynamic Instruction Mix Summary’ )
> Memory 7% (56531250, 0.64) @ GFLOP 1,671  Giga Floating-point Operations
>
&or:r;;:ute ig }%ggx: ::ﬂ = FLOP':.:;: 19  Floating-point Operations Per Loop Iteration

Data transfers between CPU and memory sub-system (fotal traffic, including L1,
) L2, LLC and DRAM fraffic)

By 00 ] 1,23

31% Vectorization Efficiency Vectorization Gain v
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Observe slower Survey analysis or
“finalization™?

(1.5x analysis slow-down or more)

Change default call stacks processing mode (especially for
Fortran)

advixe-cl -collect survey

Consider disabling system modules and non-interesting modules
processing:

advixe-cl -collect survey
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Observe slower Survey analysis or
“finalization™?

1.5x slower than native run and more

LCD_RooflineNew - Project Properties

Analysis Target | Binary/Symbol Search | Source Search |

=L Survey Analysis Types Survey Launch Application v
. . " -4 Survey Hotspots Analysis
. T Survey Trip Count Analysis Specify and configure the application executable (target) to analyze. Press F1 for more details.
ontiguration via ¥ ety b -
= [ Refinement Anslysis Types Application: [caworkLCDwindows\icd fo0ee v [ Browse.. |
£ Dependencies Analysis
& Memory Access Patterns Analysis

Application parameters: vl Modiy. |

Use application directory as working directory

Working directory: CAWork\LCD\windows Browse..

User-defined environment variables:

| Modiy..

Managed code profiling mode: A

Child application: L

[] Analyze loops 1

jein non-executed code paths

O Include only the following module(s)
® Exclude the following module(s)

- | Mody..

Modules:

I
Lt

[D Use MPI launcher ]

@ Advanced

[¥] Analyze MKL loops and functions

Collection data limit, MB: E'
: =1

Resume collection after. ms:-0 =

Stitch stacks

Stack unwinding mode: After collection v
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Observe slow tripcounts/FLOP analysis
77

( > 8x slower than native and more)

Consider combinations:
1. FLOPS only,
advixe-cl -collect tripcounts —flops-and-masks
2. , TripCounts only, (->No Roofline):
advixe-cl -collect tripcounts
3. FLOPS and TripCounts :

advixe-cl -collect tripcounts —flops-and-masks
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Hierarchical (top-down) Roofline:
new in 2018 release

export ADVIXE EXPERIMENTAL=roofline ex

Performance (GFLOPS) % B - | [ Use Single-Threaded Roofs € Show Hierarchical Data -
~
Roof Name Visible Selected Value Dsfault
93.23 1
L1 Bandwidth Ghisec
L2 Bandwidth O Ghisec
L3 Bandwidth O Ghsec
DRAM Bandwidth O GBisec
SP Vector FMA Peak GFLOPS
DP Vector FMAPeak [ ] 1 GFLOPS
SP Vector Add Peak 1 GFLOPS
[loop in fCollisionBGK at IbpGET .cpp:211]| |21.1 GFLOPS
Self Performance: 1.94 GFLOPS
Self L1 Arithmetic Intensity: 0.5 FLOP/Byte
Total Performance: 4.94 GFLOPS
Total L1 Arithmetic Intensity: 0.38 FLOP/Byte
Sl Elapsed Time: 0.078 s et
Total El Time: 0.369
ot apsed Time; s Visible
] |4- | |greer| ‘
[=] Thresholdvae [24 [z
0.012 |
3 o s |
| [=] Thveshoid value
0.00022
L] Self Elapsed Time: 0.000 s Total Elapsed Time: 6 408 s +] @ [s | v
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Hierarchical Roofline (based on stacks
w/ FLOPS )

> source advixe-vars.sh

> export ADVIXE EXPERIMENTAL=roofline ex

DS
Obtain
“Seconds”

> advixe-cl --collect survey --project-dir ./your project -=
<your-executable-with-parameters>

Obtain #FLOP count;:

> advixe-cl --collect tripcounts -flops-and-masks -callstack-flops --project-dir
./your project -- <your-executable-with-parameters>

> export ADVIXE EXPERIMENTAL=roofline ex

> advixe-gui ./your project
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. INTEL
ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY,
RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on Intel
microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer
systems, components, software, operations and functions. Any change to any of those factors may cause the results to
vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated
purchases, including the performance of that product when combined with other products.

Copyright © 2014, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel
logo are trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are
not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on
microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for
use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel
microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the
specific instruction sets covered by this notice.

Notice revision #20110804
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