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SINA™

SDUMONT

CONFIGURATION

» ~1.1 PFlops computing capability
» 756 nodes with various configurations: CPUs, GPGPUs, MICs, SHMEM

» ~1.7 PBytes Lustre storage; Infiniband interconnection

» Linux OS; Slurm resource manager

® B710 CPU

@ B715 CPU+MIC
® B715 CPU+GPGPU
@ Mesca2

. ———
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SANTOS DUMONT: STATISTICS

3 OPEN CALLS
(PROJECTS FROM 1ST CALL ENDING THIS YEAR;
FROM 3RD CALL BEGINNING THIS YEAR)

100+ PROJECTS IMPLEMENTED (PEER-REVIEWED)

~330 USERS

140.000+ JOBS AND 260.000.000-+ SERVICE UNITS SINCE AUG/2016
260+ TERABYTES STORED
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1S THIS CAPACITY
USED
EFFICIENTLY?




THE SDUMONT EXPERIENCE

USERS/DEVELOPERS READINESS FOR SUPERCOMPUTING

» (./configure && make) and go for it!

» Not just a matter of coding or not coding:
"Yeah, my gromacs 3.0.4 compiled!"

» New methods (mathematical and computational) to the rescue?
"Hmmm, not sure it will work..."

» Don't blame them

» At LNCC/SDumont a parallelization and optimization group does
exist

» Problem of scale...



THE SDUMONT EXPERIENCE

USERS READINESS FOR TIME-SHARING SYSTEMS

» "1963 Timesharing: A Solution
to Computer Bottlenecks”

» LiveSlides web content

Download the add-in.

Start the presentation.

https://youtu.be/Q07PhW5sCEk


https://youtu.be/Q07PhW5sCEk

THE SDUMONT EXPERIENCE

USERS READINESS FOR TIME-SHARING SYSTEMS

» "1963 Timesharing: A Solution
to Computer Bottlenecks”

» Today it's more like a Tetris
game

https://youtu.be/Q07PhW5sCEk

» Concept of job geometry




THE SDUMONT EXPERIENCE

THE USERS™ AND JOBS™ BEHAVIOR

» Analysis using Slurm accounting facility

» "Exclusive mode", Default time estimation = max W.C.T.

Partition ?ﬁf)‘l’irgc ‘T Max # cores Max # executing jobs per user  Max # enqueued jobs per user

cpu 48 1200 4 24
nvidia 48 1200 4 24
phi 48 1200 4 24
mesca2 48 240 1 6
cpu_dev 2 480 1 1
nvidia_dev 2 480 1 1
phi_dev 2 480 1 1
cpu_scal 18 3072 1 8
nvidia_scal 18 3072 1 8
cpu_long 744 240 1 1
nvidia_long 744 240 1 1



THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR

» Overall statistics from Aug/2016 to May/2018

» Job status

Total number of

Status . % of total
jobs
COMPLETED 77147 53,55 %
FAILED 30847 2141 %
CANCELLED 25197 17,49 %
TIMED-OUT 10809 7,50 %

NODE FAILURE 33 0,04 %



THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Overall statistics from Aug/
2016 to May/2018

» Percentage of completed
jobs in each partition

Partition fotal
e nurflber of % of total

jobs
cpu 34856 49 89 %
cpu_dev 21858 31,29 %
nvidia 9049 12,95 %
nvidia_dev 2115 3.03 %
mesca? 776 1,11 %
cpu_long 608 0,87 %
cpu_scal 467 0,67 %
nvidia_long 68 0,10 %
nvidia_scal 68 0,10 %



THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Wall-clock time statistics from Aug/2016 to May/2018

Wall clock time of completed jobs
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THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Wall-clock time statistics from Aug/2016 to May/2018

Wall clock time of completed jobs in cpu
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THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Wall-clock time statistics from Aug/2016 to May/2018

Wall clock time of completed jobs in cpu_dev
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THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Wall-clock time statistics from Aug/2016 to May/2018

Decile

Wall clock time of completed jobs in cpu_long 0 % 0
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR

» Estimated time statistics from Aug/2016 to May/2018

ECDF
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR (CONTINUED)

» Estimated time statistics from Aug/2016 to y/201 8
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR (CONTINUED)

» Estimated time statistics from Aug/2016 to May/2018

ECDF
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR (CONTINUED)

» Estimated time statistics from Aug/2016 to May/2018
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR (CONTINUED)

» Core allocation statistics from Aug/2016 to May/2018

Allocated cores of completed jobs Serial jobs?
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THE SDUMONT EXPERIENCE

THE USERS" VERSUS JOBS" BEHAVIOR

» Job geometry statistics from Aug/2016 to May/2018
Scatterplot with smoothed density of jobs' geometry
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THE SDUMONT EXPERIENCE

THE USERS" VERSUS JOBS™ BEHAVIOR (CONTINUED)

» Job geometry statistics from Aug/2016 to May/2018

Allocated cores

Scatterplot with smoothed density of jobs' geometry for smaller jobs
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THE SDUMONT EXPERIENCE

(BACK TO) THE USERS" BEHAVIOR

» Estimated time statistics from Aug/2016 to May/2018
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THE SDUMONT EXPERIENCE

THE USERS" BEHAVIOR (CONTINUED)

» Estimated time statistics from Aug/2016 to May/2018

Scatterplot with smoothed density of jobs' geometry for cpu_dev partition
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BUT WHY SHOULD
USERS BOTHER?



THE SDUMONT EXPERIENCE

THE SYSTEMS™ BEHAVIOR

» Queue waiting time statistics from Aug/2016 to May/2018

Decile
Queue waiting times of completed jobs
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THE SDUMONT EXPERIENCE

THE SYSTEMS™ BEHAVIOR (CONTINUED)

» Split statistics from Aug/2016 to Apr/2017 (after 1st call)
and from May/2017 to May/2018 (after 2nd call)

Queue waiting times of completed jobs by time window
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* CAN WE HELP?


https://www.startupvitamins.com/products/startup-canvas-make-it-work-then-make-it-better

THE SDUMONT EXPERIENCE

REVISITING THE SCHEDULING POLICIES

Partition Xgﬁr‘gc ! Min # cores @ Max # cores ‘li\(/)[lil;( zeiXESC::ing ?(/fl?: [feinl?sl;iued

cpu 48 304 1200 4 24
nvidia 48 504 1200 4 24
phi 48 504 1200 4 24
mesca2 48 1 240 1 6
cpu_dev 20,3 24 480 96 1 1
nvidia_dev 20,3 24 480 96 1 1
phi_dev 203 24 480 96 1 1
cpu_scal 18 1224 3072 1 8
nvidia_scal 18 1224 3072 1 8
cpu_long 744 24 240 1 1
nvidia_long 744 24 240 1 1
cpu_small 2 24 480 4 24
nvidia_small 2 24 480 4 24



THE SDUMONT EXPERIENCE

REVISITING THE SCHEDULING POLICIES (CONTINUED)

» "Non-exclusive mode" for mesca2 partition

» Default time estimation = 1/2 max W.C.T.

Entered in operation in June/2018



THE SDUMONT EXPERIENCE

THE JOBS" BEHAVIOR Parttion e o 6 of tota

name

jobs
cpu_small 11204 55 %
» Overall statistics from Jun/2018
cpu_dev 4621 23 %
to Sep/2018
cpu 1606 8 %
» Percentage of completed nvidia_dev 1009 5 %
jobs in each partition ﬁvidia_sma - Lo
nvidia_long 286 1 %
Partit; Total nvidia 270 1 %
artion - L umber of % of total
e jobs cpu_long 182 1 %
cpu 34856 49,89 % mesca? 142 1 %
cpu_dev 21858 31,29 %
cpu_scal 22 0 %

nvidia_scal 17 0 %



THE SDUMONT EXPERIENCE

THE JOBS™ BEHAVIOR (CONTINUED)

» Wall-clock time statistics from Jun/2018 to Sep/2018

Wall clock time of completed jobs
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THE SDUMONT EXPERIENCE

THE USERS" VERSUS JOBS" BEHAVIOR

» Job geometry statistics from Jun/2018 to Sep/2018

Scatterplot with smoothed density of jobs' geometry Scatter
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THE SDUMONT EXPERIENCE

THE USERS’ VERSUS JOBS™ BEHAVIOR (CONTINUED)

» Job geometry statistics from Jun/2018 to Sep/2018

Allocatad aores

Scatterplot with smoothed density of jobs' geometry for cpu partition
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THE SDUMONT EXPERIENCE

ECDF

THE SYSTEMS™ BEHAVIOR

» Queue waiting time statistics from Jun/2018 to Sep/2018
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SUMMARY AND
OUTLOOK



THE SINAPAD EXPERIENCE

» Demand is clear, updating is flaky

» Mismatch between policy and
action

» SINAPAD formal establishment
X
modus operandi of funding
agencies



https://martechtoday.com/author/james-green

THE SDUMONT EXPERIENCE

» Gap between CSE researchers/
technologists and the application
researchers is still huge

» Efforts do exist (e.g. HPC4e
project) but are not the norm

» Keeping the system operating the
best as possible is a2 daunting task:

» Recommendation systems
» Self-tuning policies

» Again, CSE researchers to the
rescue!



https://martechtoday.com/author/james-green
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