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http://drive.google.com/file/d/1Eia2L9RBAzOoqe9ZxcKAiOXgo0otajTX/view
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Voltage

Measurements

Analog Digital
Murchison

RT calibration
<: solutions

24/7 operations

SKA DATA FLOW
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4 Thit/s sustained

into SC memory SRCs
Complex Image High-level Science
Numbers Cubes Products
FPGA SC SC Scientists
Perth World




nternational

SCALING TO SKA

X average :
Telescope |Raw Data Rate| internet speed A 4\}2 é\] eeotfhx
in Australia
MWA 3000 Mbps 100 200
ASKAP 23,300 Mbps 715 1,555
skai-Low | 000,000 100,000 200,000
Mbps

NOTES:

(1) As of May 2018 Australian citizens have access to 30.53 Mbps average download speed. SOURCE:
hitp://www.speedtest.net/global-index.

(2) 4k video is streaming at around 15 Mbps
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The
DALIUGE System

A ccalable, graph oriented workflow
C/eve/olbment, Qcheda/ihg ond execution

cyclem.
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ff\) Execution System: DALIUGE

In-house development: Data Activated Flow Graph Engine.
Manage tasks and data locality and execution monitoring.

Unigue feature: Data is represented by active tasks during execution.
=Scalability verified up to tens of millions of tasks.

=Applications and Data are tasks collectively called ‘Drops’.
DALIUGE is a graph based system, using graph optimisation and
scheduling.
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C) DALIUGE: Motivation
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) Separation of Concerns

v Optimise Data Parallelisation v
(0] t
Graph Scheduler hints about the potential of parallelism A P—

E HPC Software
= »
v %; Engineer
A E
m
i =
e A4
L ommmen |
: +
Graph Execution S I/O Optimisation OS level S/W
optimise IO on hardware Engineer
OS and hardware co-design
v optimise hardware for code to be run V Computer H/W

Engineer




C) DALIUGE

Highly non-trivial on many of thece levelc!!




‘) DALIUGE TR

Cealabale’ for DALIWGE decign meane thinking
about whether a feature could ccale and then...
acking again whether it really ccalec.

Result is a share nothing and distributed
design and implementation almost
everywhere!
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The Challenges of Simulating
the SKA1-LOW:

>512 stations
>131,07/2 antennas
> 216 channels
> Complex antenna and station
beam patterns
> Complex sky model

13



@9} Simulating 131,072 Antennas




Input: Model of Theoretical Signal

A. Mesinger, S. FurlanettoandR. Cen, Mon. Not. Roy. Astron. Soc. 411(2011)955doi
10.1111/5.1365 — 2966.2010.1773L.x[ar Xiv : 1003.3878[astro — ph.CO]].




Input: Layout and Response of Antenna
Array : 70k

—26.5

—2B.6k @ T e e T T e

26,81 e eeneneee S ;0 9, O i e e, ST ST
268 ! : : oaigz o : ° :
: s ! ! N [a] ! !
: : : 00 ° : : 5

Latitude WGS84 (deqg)

T FON O T U SO SO SR SR

27 f e, ST S AR ST SRR SR

—27.2 | ] L 1 ] I 1
116.4 116.5 116.6 116.7 116.8 116.9 117.0 117.1 117.2

Longitude WGS84 (deg)

512 antenna stations, 256 antennas/station



/ 3 Simulating 131,072 Antennas

OXFORD

OSKAR-2 Eiaests

- (Vpq) = Z Ky,sEp,sGp,sPy sRp,s(Bs) Rf,’_sP(ﬁSGZSE(’,’,sKg,S
2266 g : R S
g_zs_s, e o . a }gas;o:ooc o. T
§ 26t Y
: Complex Numbers Metadata

L L L L L L L
i16.4 116.5 116.6 116.7 116.8 116.9 117.0 117.1 117.2
Longitude WGS84 (deg)

Files
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Latest W ews

IC RAR}

OA.K 'B\@ ?‘a‘?

(:? [{}]

RIDGE ' (4 :
National Laboratory /‘{%,}Oma‘ O,oe@éb

Ue had been runhning a CKkA1-LOW/
eimulation on SUMMIT using

4 561 nodes
27,360 V100 GPUs

essentially the whole machine available at the time of launching the job...

- E



Input search >

Summitingest.graph

New GitHub Storage Local Browser Storage Local pisk Storage

Logical Graph

under development

\

MEMORY DROP

MEMORY DROP

MEMORY DROP
DNNecto
MEMORY DROP

[-] Group Inspector

Application Python App
Label ClusterScatterAverager

Number of
coples

Scatter axis [$yyT=T
Excutontme RN
Num CPUS

Group start

Appclass test.graphsRepository

Inputs

event

ConnlList

Com,bonent
Pammeterc

Domain Palette

[+] Expand tooltips

; NGAS DROP Outputs
B —




() SKA Simulation Run



http://drive.google.com/file/d/1MAkJZaNfdIcfAubACbihgQuTtFTq3Il1/view

Key Figures:
>3 hours run-time
> 2X faster than actual SKA
> 27,360 channels
> 3.3*1019 visibilites/s
> 2.6 PB total data flow

>output 112 TB in 760 filesets
>11 GB/s sustained write rate
> 5*1014 total visibilities written
> Final Iimage cube: ~3.1 GB!!

21
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Q) Does It Scale” DL

« Complex workflow simulations on Tianhe-2.

 Measured plain overhead imposed by DALIUGE during
execution.

Framewor k Overhead by # of Drops and # of Islands on 400 Pawsey compute nodes




S ' 2 >
Q) Does It Scale” L

. VYeel

e Testrun: 12.6 Million tasks on 400 compute nodes
means 31,500 tasks/node.

« Current expectation for SDP 2,500 nodes running 78M
tasks. With actual numbers: 31,450 tasks/node.

 Test execution time 420 seconds.
« SDP: several hours.

. 2
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() DALIUGE TR

The
Data Activated Flow Graph
Engine

Open source, under GitHub and PyPi
https://github.com/ICRAR/daliuge

(https://github.com/ICRAR/EAGLE)



https://github.com/ICRAR/daliuge
https://github.com/ICRAR/EAGLE

