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THE PEOPLE BEHIND JSC SEA BENCHMARKING?
e Sebastian Luhrs (Developer of JUBE)

e Andreas Smolenko (DEEP-SEA T1.2 Lead, |I0-SEA)

e Max Holicki (DEEP-SEA, |IO-SEA T1.2 Lead, Red-SEA)
e Jan-Oliver Mirus (DEEP-SEA, |I0-SEA)
e Yannik Mdller (DEEP-, 10- & RED-SEA)

e Tom Ridley
o Filipe Guimaraes
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SCHEDULE

08:50 Video Conference Opens
09:00 Introduction
09:15 Introduction to JUBE by Sebastian Lihrs

10:15 Workshop Part 1 (installation + Hands on web tutorial)
12:00 Lunch

13:00 SEA Benchmarking + Discussion

14.00 Workshop Part 2 (application integration)

16:00 Wrap-Up

16:30 Video Conference Closes
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https://collection.sciencem
‘useumgroup.org.uk/object
s/c052873/angle-ron-to-

WHAT IS A BENCHMARK?

3&'
., CCBY-SA 4.0,
.org/w/index.php?curid=57

Origin from surveying (1884): Bench + Mark
1. Bench: An angle iron (used to support a leveling staff)
2. Mark: A marking identifying a location 3

i.
Combined these define a point of reference or a point of comparison. = ’

Nowadays benchmarking no longer refers to the process of -
establishing a benchmark, but to the comparing to a benchmark. [ﬂ!
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WHAT IS A BENCHMARK IN THE COMPUTER SCIENCES?

Benchmarking in the Computer Sciences is the act of comparing the
execution of a program based on metrics, like runtime.

Often this is done to ensure that there are no regressions in
performance, which makes it akin to regression testing, but not 100%
the same.
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WHAT DO WE WANT TO ACHIEVE IN I0-SEA?
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WHAT DOES THIS MEAN FOR BENCHMARKING IN I0-SEA?
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WHAT IS OUR END GOAL?
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WHY BENCHMARK IN SEA PROJECTS?

1. Accountability: At the end of the day we need to demonstrate to
our sponsors that the money invested into us has led to something
and that this is also an agreed possible outcome. Trust is good,
control is better!

2. Staying-on-Track/Regression-Testing: Consistent benchmarking
will allow us to stay on track and give feedback to developers if
their codes/systems are improving. In a sense we do regression
testing for you.

Forschungszentrum
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JUBE TUTORIAL

e Online at: https://apps.fz-juelich.de/jsc/jube/jube2/docu/tutorial.html

eOn JSC systems:
1. Load JUBE: module load JUBE/2.4.1
2. Copy Examples: co $EBROOTJUBE/examples <PATH>

e From TAR file:
1. Decompress archive
2. Navigate to examples folder

e Reservation: workshop hpc on JUSUF
Mitglied der Helmholtz-Gemeinschaft p_ p ‘J JULICH
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THE PLAN |

e Benchmark systems using use cases and synthetic benchmarks.
e Why synthetic benchmarks?
We need to understand performance change in use cases.
e Are they due to use-case—code changes?
e Are they due to software changes?
e Are they due to hardware changes?

l) JULICH
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THE PLAN I

* Weekly or Biweekly Schedule.

e Automated Benchmarking via bots, cron jobs and JUBE.
e Aggregate results on GitLab.

*One repository per software, one branch for each system.
e Archive important benchmark results on local machines.

e We need you to keep a log of system/software changes!
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THE CRON JOB

(Bi-)Weekly Schedule

JUBE GitLab Tar

1. Build 1. Checkout Branch . Compress
2. Benchmark 2. Push Results Benchmark

3. Extract Results REEIIES

97 |UBE
/ BENCHMARKING \/

ENVIRONMENT

Von GitLab B.V. - gitlab.com/gitlab-org/gitlab-ce/blob/master/app/assets/images/logo wordmark.svg, MIT, oo
https://commons.wikimedia.org/w/index.php?curid=74127414 J U L I C H
Von rar-labs - http://www.seeklogo.com/files/W/WinRAR-vector-logo-9A6D30BEBC-seeklogo.com.zip / Forschungszentrum
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THE BENCHMARKS

e Each Benchmark will consist of at least two steps:

e Step 1: Build (compile, download files & executable, etc.).
We always want to be using the freshest build possible.

e Step 2: Run benchmark.
e Step 3: (Optional) post-process results.
o After benchmark completion result tables are generated.
1 master table is appended to.
e 1 separate table named after the day is also generated.

e These tables are then pushed to GitLab.
Mitglied der Helmholtz-Gemeinschaft ‘J ‘!rguln-slzgruH



THE BENCHMARKS

Step 1: Step 2:
Build Benchmark
Build 1 s Task 1 s Task 1
v

. |ask 2 g lask 2

Build 2 ! Task 3 ! Task 3 . |
b
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Step 3:

Post-Process

Create
Results

Mitglied der Helmholtz-Gemeinschaft



GITLAB

e One Group per project (DEEP- and I0-SEA groups present).
e One repository per use-case software or synthetic benchmark.
*One branch per system (not an issue for DEEP).

e Access to use-case repositories restricted to benchmarking team
and use-case developers.

e Everyone has access to synthetic benchmarks, master branch
edits restricted to benchmarking team.

l) JULICH
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BOTS

e Benchmarks will be executed on a schedule by bots.
* Weekly or bi-weekly (TBD)
e Result post processing by the bot is possible.
e Aggregated results will automatically be uploaded to GitLab.
o All pertinent benchmark data is stored locally on the system.

e These data can be archived. They just need to be accessible for
iInspection at a later date.

e The data can be deleted at project end.
Mitglied der Helmholtz-G i haf ‘J JorgulrjzgruH



BOTS & GITLAB
e The Bots will have GitLab accounts.

e This is mostly so that we can distinguish between user-generated
benchmark data, which you are more than welcome to generate, and
those created on a schedule.

e GitLab access will be provided via tokens.

£ (0. Paramesters

username ="deep bench"; #The bot that will be reporting the benchmark results.
usetoken ="7?777?7?777??T?TI?YT???Y?"; #The access token of the bot.
usermail ="sclfz-juelich.de"™; #The bot does not have an email address so we use JSC support.

repository="gitlab.version.fz-juelich.de/holickil/benchmarking-workshop-linktest.git";

4

# 1. Switch to deep bench user for reporting

git config user.name S{username}; #Switch user

git config user.email S{usermail}; #Switch email

# 2. Change remote url to use access token

git remote set-url orlgln https://S{username}:5{usetoken}is{repository};

# 3. Create system repository Pi
Mitgit checkout -b S{SYSTEMNEME} ; um



SAMPLE BENCHMARK INTEGRATION WORKFLOW

Benchmark

Goal Analysis Goal Definition :
Testing

Monitoring and Parameter JUBE Script
Result Analysis Space Definition Development

Conclusion Result Definition

IJ JULICH
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SAMPLE BENCHMARK EXECUTION WORKFLOW JUBE

BENCHMARKING
ENVIRONMENT

Load Required Dleniloee Storg System — Execute
Software Current Source Environment Compilation Benchmark
Code Configuration

Postprocess Archive Error
Results Results/Files ot s Management

Extract Results

|
Potentially taken over by a Cl infrastructure _I: Reporting

Forschungszentrum
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MAKING EFFECTIVE BENCHMARKS

eKISS (Keep It Simple Stupid)

e Only add as much complexity as necessary
e Benchmarks should be short and to the point
e Time things as precisely as possible

e Output intelligently to log files

e Make benchmark quantities easily findable

e Implement proper error checking at the end

e Have Fun!

Mitglied der Helmholtz-Gemeinschaft J Forschungszentru



128y
6.8560 GIB/s
131514
5.8012GiB/s
51754
5.0277 GiBls
171984
4.4362GiBJs 04
19221 ps 2048
3.9692 GiBls
2.1245 s 1024
315912 Gifs
2.3268 s
52789 bies 512
25292
3.0166 Gibls
27315 ps 256
2.7931GiBls
293384
2.6005 Gib/s 128
1362 s
2.4327GiBls 64

| 3338505
2.2853 Gib/s

3.5408 s 32
21547 Gibls
| 374324
2.0382 Gibls 16
| 39455 ps
1.8337 Gils

414785
18394 Gibls

L 4350245
1.7538 Gils

L 4552548
16759 Gibls

475495
1.6045 GiB/s

[ - -]

B — — : . . : . : :

3'32335% 50499 s 5.4681ps  4.9863 s 4.5045us  40226ps  3.5408us  3.0590ps  2.5772ps  2.0954ps  1.6136us 11318 s
FiE8ks  1.2823GiB/s 1.3953 GiBj 15301 GiB/s 1.6937 GiB/s 1.8966 GiB/s 2.1547 GiB/s 2.4941 GiB/s 2.9603 Gififs 3.6410 GiB/s 47282 GiB/s 6.7411GiB/s
33513 e

5.7665 s

1.3230GiB/s

5.9689 s
12782 Gils

LINKTEST EXAMPLE

A basic example JUBE benchmark using linktest
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LINKTEST

» Peer-to-peer message-passing timing benchmark

e Supports: MPI, IB verbs, PSM2, UCP, TCP &
NVLink via CUDA calls

» Supports (non-)blocking send and recv calls

» Does not support collective calls aside from
MPI all-to-all

e Testing by default in parallel

» Uses either CPU (default) or GPU RAM
e Can perform bidirectional tests

e Can perform bisection tests

Mitglied der Helmholtz-Gemeinschaft
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WHAT DOES A SAMPLE JUBE SCRIPT LOOK LIKE?

L B}

£

W~

This is XML!
YAML also 15
works.

N T

Mitglied der Helmholtz-Gemeinschaft
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<?xml version="1.0" encoding="UTF-8"2>

<jube>

<benchmark name="JSC Linktest Test Suite" outpath="runs">

<comment>Sample Linktest Benchmark</comment>

<!—— Parameter Sets ——>
<parameterset name="Linktest Parameters">
£d—— File Setg =3
<fileset name="Linktest Benchmark Files">
<l——. Bubgstitution Sets -=3>
<substituteset name="Linktest Substitutions">
gl=— Stepa —3%
<step name="Compile" >
<gtep name="Execute" depend="Compile">
<step name="Post Process" depend="Execute">
<!-— Regex patterns ——>
<patternset name="Linktest Patterns'>
<!-— Analyse —-->
<analyser name="Analyser">
<!—— Results —-->
<result>

</benchmark>

L</Fube>]

/.

JULICH
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WHAT JUBE SETS LOOK LIKE
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H<parameterset name="Linktest Parameters":>

<parameter name="Number Of Nodes" type="int"
<parameter name="Number Of Tasks Per Node" type="int"
<parameter name="Virtual Cluster Implementation" type="string"
<parameter name="Message Size" mode="python" type="int"
','".join(map (str, [2**1 for i in range(0,31)]))
</parameter>
<parameter name="System Name" mode="shell"
<parameter name="Date And Time" mode="shell"
<parameter name="Output Filename Base"

type="string"
type="string"
type="string"

>4 </parameter>
>1 </parameter>

separator="§">mpiStcp </parameter>
>

>echo -n $5{SYSTEMNAME}</parameter>
>date </parameter>
>

linktest ${Virtual Cluster Implementation}_ ${Number Of Nodes}nx${Number Of Tasks Per Node}

</parameter>

-</parameterset>

H<fileset name="Linktest Benchmark Files">

<copy>Execute Base.sbatch</copy>

-</fileset>

H<substituteset name="Linktest Substitutions">

<iofile in="Execute Base.sbatch" cut="Execute.sbatch" it
<sub source="SNUMBER OF NODESS" dest="${Number_pf_Nodes}" />
<sub source="SNUMBER OF TASKS PER NODES" dest="${Number_Oﬁ_Tasks_Per_Kode}" />

<sub source="§VIRTUAL-CLUSTER IMPLEMENTATIONS" dest="${Virtual_pluste;_Implementation}"/>

<sub source="§MESSAGE SIZES"
<sub source="§OUTPUT-FILENAME BASES"

< /substituteset>

Mitglied der Helmholtz-Gemeinschaft

dest="§{Message Size}" I
dest="%{Output Filename Base}" >
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HOW SUBSTITUTIONS WORK

1 H<substituteset name="Linktest_ Substitutions">
2 <iofile in="Execute Base.sbatch" out="Execute.sbatch" />
3 <sub source="SNUMBER OF NODES§" dest="${Number_0f_Nodes}" f> <!-— 4 ——>
4 <sub source="§NUMBER_DF_IASKS_PER_NDDE§" dest="${Number_of_iasks_Per_Node}" > <l—— 1 -——>
5 <sub source="§VIRTUAL-CLUSTER IMPLEMENTATIONS" dest="${Virtual Cluster Implementation}"/> <!-- mpi -——>
6 <sub source="§MESSAGE SIZES" dest="§{Message_Sizel}" /> <!-—— 1 GiB ——>
7 <sub source="§0UTPUT—FILENAME_BASE§" dest="${0utput_£ilename_Base}" /> <!-—— Linktest mpi 4nxlc ——>
3 L</substituteset>
1 B4#!/bin/bash 1 B#!/bin/bash
2 #SBATCH —-—account=cstao 2 #5SBATCH —-—account=cstao
3 #SBATCH —-partition=batch = #5BATCH --partition=batch
4 #5SBATCH --nodes=§NUMBER OF NODESS 4 #SBATCH —--nodes=4
5 #SBATCH --ntasks-per-node=SNUMBER OF TASKS PER NODES$§ 5 #SBATCH ——ntasks—per—node=1
6 “#SBATCH --cpus-per-task=1 8 #SBATCH —-cpus-per—task=1
1 i
g 8 # 1. Set Up Arguments
9 NTATIONS \ 9 args="--mode mpi \
10 50 A\ 10 ——num-warmup-messages 5 ges 50 \
21 11 ——
12 12 ——
13 13
14 # 2. Execute Benchmark 14 # 2. Execute Benchmark
15 srun Compile/linktest/benchmark/linktest S{EEGS); 15 srun Compile/linktest/benchmark/linktest S{SEGS);
16 16
= 7 # 3. Indicate Success 15 # 3. Indicate Success
18 if [ $? -ne 0 ]; then 18 if [ $? -ne 0 ]; then
19 touch error; 19 touch error;
20 else 20 else
21 touch ready; 21 touch ready;
22 fi 22 fi
23 23
24 exit 0 24

l) JULICH
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WHAT THE COMPILE STEP MIGHT LOOK LIKE

1 H<step name="Compile">

2 = <do done file="ready" error file="error">

3 set -x;

4 # Load Modules

5 module --quiet load Stages/2020;

& module --quiet load GCC/9.3.0;

7 module --quiet load ParaStationMPI/S5.4.7-1;

8 module --guiet load SION1ib/1.7.6;

E 4 Clone MiniPMI and Linktest Repositories

10 git clone https://github.com/kraused/minipmi.git;
31 git clone https://deep bench: Bgitlab.version.fz—Jjuelich.de/cstao-public/linktest.git;
12 # Compile MiniPMT

13 cd minipmi;

make clean;
rake -~3obesi; Access Token
LIBRARY_PATH=$ (pwd) : 8 {LIBR.‘ARY_PATH} "
CEATH=$ (pwd) : SIEEATH) ;

#+ Compile Linktest

ed ../linktest/benchmark;

make clean;

make HAVE_MINIPMI=£ HAVE_IBVERS=IJ H_AVE_PSM2=D HAVE_CUDA=IJ HAVE UCP= 0;

# Check If Compile Succeeded

if [[ $? -eq 0 &amp ;&amp; -f "linktest" &amp;&amp; -f "linktest.mpi" &amp;&amp; —-f "linktest.ibverbs" &amp;&amp; -f "linktest.tecp™ 11;

b b et
TREY s Rl e o TS B O 5 =

w M

XN N NN NN RN

4 then

5 echo "Li ) succesded" > ../../ready;
o else

7 echo "Linktest compile failed" > :.f.ferror;
8 fi
249 set +x;
30 </do>

21 L</step>

@) JULICH
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WHAT THE OTHER STEPS LOOK LIKE

1 [H<step name="Execute" depend="Compile" >
2 <use >Linktest Parameters </use>
3 <use >Linktest Benchmark Files</use>
4 <use >Linktest Substitutions </use>
5 <do done file="ready" error file="error">sbatch Execute.sbatch </do >
©  </step> 1 @4!/bin/bash
7 [El<step name="Post Process" depend="Execute"> 2 | #SBATCH --account=cstao
<do» </do> 3 | #SBATCH --partition=batch
_<J"Step} 4 #SBATCH --nodes=4
5 #SBATCH --ntasks-per-node=1
#SBATCH —-cpus-per—task=1
. . . B # 1. Set Up Arguments
You can submit batch jobs, just - el
remember to create a file to [ )
indicate completion/error. JUBE :
tests for this to check if it should R o) o

i ) srun Compile/linktest/benchmark/linktest S{args};
continue running the benchmark. e S
157 # 3. Indicate Success

Eif [ $? -ne 0 ]; then

. . 19 touch error;
The post-process step in this case -
. . 21 ouch ready;
is not required. 22 |les
24 exit 0;

IJ JULICH
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HOW RESULTS WORK

https://regex101.com/

1 GH<patternset name="Linktest Patterns">

% <pattern name="min time">RESULT: Min Time:\s(§{jube pat nfp}?\sinjuim| |k|M|G|T|IP|E|Z|¥]s) </pattern>
3 <pattern name="avg_time">RESULT: Avg Time:\s(${jube_pat nfpl}?\s[nluim| |kIM|IG|T|P|E|Z|¥X]s) </pattern>
4 <pattern name="max_ time">RESULT: Max Time:\s(${jube_pat_nfp]?\s[nlulml IkIM|G|T|PIE|Z|Y]s) </pattern>
5 <pattern name="min_bw" >RESULT: Min Time:\s${jube pat nfp}?\s[n|uim| |kIM|G|T|PIE|Z]|¥]ls \(\s*((5{jube_pat nfpi\s[ |k|M|G|TIP|E|Z|Y][i] IB/s)\)</pattern>

<pattern name="avg _bw" >RESULT: Avg Time:\s§{jube pat nfp}?\s[n|uim| [kIM|G|T|PIE|Z|¥]ls \(\s*((${jube_pat nfpi\s[ |k|M|G|ITIP|E|IZ|Y]1[i]| 1B/s)\)</pattern>
<pattern name="max bw" >RESULT: Max Time:\s${jube pat nfp}?\s[njuim| |kIM|G|ITIP|IE|Z|Y]s \(\s*((${jube_pat nfp}\s[ |kIM|IGITIPIE|IZ|IY][i]| 1B/s)\)</pattern>

(i

o) =d

-</patternzet>

10 H<analyser name="Analyser">

1l = <analyse step="Execute">

12 <file use="Linktest Patterns">linktest.log</file>

13 r </analyse>

14  -</analyser>

1.5

1é [H<result>

=17, <use>Analyser</use>

18 = <table name="result" style="pretty" sort="number">

12 <gcolumn title="Benchmark #" >jube benchmark id </column>

20 <column title="Date and Time">Date And Time </column>

23 <column title="S8System" >System Name </column>

22 <column title="Mode" >Virtual Cluster_ Implementation</column>

23 <column title="Message Size" >Message Size </column>
<gcolumn title="Min. Time" >min_time </column>
<column title="Avg. Time" >avg_time </column>
<column title="Max. Time" >max_time </column>
<column title="Min. BW" >min_bw </column>
<column title="Avg. BW" >avg_bw </column>
<column title="Max. BW" >max_bw </column>

L </table>
31 ‘</result>

IJ JULICH
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HOW RESULTS WORK

Meta Data Benchmark Data

1 || Benchmark # | Date and Time | | |

2 (l-————- l------- | | |

3 ] 0 | Thu May 20 18:02:17 CEST 2021 | jusuf (| mpi | 1 | 1.e6078098 us |
4 || 0 | Thu May 20 18:02:17 CEST 2021 | jusuf (| tcp | 1 | 50.63614808 us |
= | 1 | Thu May 20 18:12:24 CEST 2021 | jusuf (| mpi | 1 | 1.e5038276 us |
g |l 1 | Thu May 20 18:12:25 CEST 2021 | jusuf ||| tcp | 1 | 49.8%886191 us |
7 ] 2 | Thu May 20 18:14:14 CEST 2021 | jusuf ||| mpi | 1 | 1.63517892 us |
g8 |l 2 | Thu May 20 18:14:14 CEST 2021 | Jjusuf ||| tcp | 1 | 53.37818%23 us |
1 | Avg. Time | Max. Time | Min. BW | Avg. BW | Max. BW |

2 |- l-----—————— |- |- |- |

3 | 1.70571070 us | 1.8030777¢ us | 588.014 kiB/s | 572.525 kiB/s | 541.609 kiB/s |

4 | 59.485683324 us | 73.48540239 us | 19.286 kiB/s | 16.417 kiB/s | 13.289 kiB/s |

3 | 1.71088614 us | 1.93268061 us | 591.719 kiB/s | 570.793 kiB/s | 505.289 kiB/s |

6 | £9.69922998 us | 97.96963073 us | 19.571 kiB/s | 14.011 kiB/s | 9.%c8 kiB/s |

7 | 1.666359569 us | 1.70407817 us | 597.221 kiB/s | 586.033 kiB/s | 573.074 kiB/s |

5 | 75.475686438 us | 111.64767820 us | 18.295 kiB/s | 12.939% kiB/s | 8.731 kiB/s |

Mitglied der Helmholtz-Gemeinschaft
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THE JUBE CRON JOB

1 #!/bin/bash
# 1. Load Modules
4 module --guiet load JUBE/2.4.1;

# 2. Execute Benchmark
jube-autorun —o Linktest.xml >/dev/null;

L

# 3. Get Result Table
mkdir -p Results;
Date_Of Year="

2 Filebase="F "
=0 Filename="35[Fi se} S e Of r} logh;
14 jube result runs | tail -n +2 | "head -n -1 >§ [Filename] ;

# 4. Rppend Results To Master Table
Mastername="5{Filebase}.log";
?if [ ' -£ ${Ma5te;name] 1; then cp S{Eilcnane} SiMastername] ;
-else tail -n +3 <S(Filename} >>S5(Masternamel; f£i;

— emy

Insert result-table
post-processing here.

S

21 # 5. Upload Result Table
: git checkout B{SYSTEMNAME] :
git add ${Fllename} S (Mastername} ;
git commit -m "Results for S{Date Of ¥Year}";
25 git push;

27 # 6. Archive Benchmark

28 sleep 30;

25 for dir in $(find runs ! -path '*/result' -mindepth 2 -maxdepth 2 -type d)*/;do
0 T tar -cif BYEEEN.tar.bz2 SEEEE) s rm -rf GEEEY;

31 -done

33 exit;

IJ JULICH
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POST-PROCESSING EXAMPLE

Communication Time [us]

Mitglied der Helmholtz-Gemeinschaft

10000 |

1000 |

100 |

10 |

Peer-to-Peer Communication Time

'mpin—n—ug

tcp

Message Size [B]

/.
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ONE LAST TIP

[ =

=] O N o L

You can use parameters to select other parameters!

<parameter
<parameter
<parameter
<parameter
<parameter
<parameter
<parameter

Mitglied der Helmholtz-Gemeinschaft

name="a"
name="k"
name="¢"
name="4i"

name="x"
name="¥Y"
name="2a"

mode="shell"
mode="shell"
mode="shell"
mode="shell"
mode="python"
mode="python"
mode="python"

type="int"
type="int"
type="int"
type="int"
type="int"

>1
>2

>3
>0,1,2
S>E 1

type="string">["a"
>[%{a},${b},5{c}]1[5{i}]</parameter>

type="int"

</parameter>
</parameters
</parameter>
</parameter>

, 2 , 3
r"b"

/.

1[5{i}]1</parameter>
L "e" 1[8{i})</parameter>
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Thank You! Questions?!
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Live Demonstration
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EFFECTIVE JUBE BENCHMARK CREATION

» KISS (Keep It Simple Stupid)

» Use precompiled binaries

» Skip compile step for now (replace it with a copy)

* Only include relevant parameters at the start '
» Use Python for parameters H F

» Use JUBE debug mode for dry runs 18t ave u n -
» To set up the regex patterns use update (saves rerunning)

e Use a regex pattern builder

* Do not forget the ready/error files

* Have a look at the JUBE glossary
https://apps.fz-juelich.de/jsc/jube/jube2/docu/glossar.htmli ‘J JULICH



