<

Award #: 1931348

Pl: Douglas

NSF CSSI Pl Meeting, Seattle, WA, Feb. 13-14, 2020

CSS| Element: DataSwarm: A User-Level Framework

for Data Intensive Scientific Applications
hain, University of Notre Dame

DataSwarm is a new application framework Custom Apps )
. o . é ) .;4. UL) c
that will facilitate the construction of large, data LOBSTER g8
intensive, scientific applications that must run - ’ 0 2
on top of national cyberinfrastructure (OSG, SHADHO i : : <% e <
tatic Workfl 2o
XSEDE, campus clusters) . A key challenge of g oo TToTTRW Dynamic Workiows 3 &
deploying large scale applications is that they Forcebalance [ Makeflow J [ Parsl| J
. _J
often have complex data requirements and ) N L <A R
software dependencies that are not pre- DataSwarm Runtime Framework 3 S
. _ v, Q)
installed on the target systems. Rather, the ) J 0 . gé
framework must bring these items along, Software Engineering Process ©=
deploy them into the system as needed, and p A Vg A
schedule tasks relative to the current| | — Spack } [ CVMFS J [ PIP } 2o
. E -
deployment. DataSwgrm bw!ds upon our NSEDE WLCG . §§
technology and experience with prior CSSI Unaffiliated S0
projects Makeflow and Work Queue. Campus > =
Clusters >3
OSG T 5
Molecular Task Composition System Architecture
[
T k 1 [ Dispatch New Task
dsS [ . .
L (Command Line) J | : — Direct Data Replication
User Submits as Commit Result
DataSwarm : Ag
-------------------- Application as a2 )
. Namespace ! | T & T S\ > t‘ > { DS_) I:AaSter J
P N | | 1L Is[o][s s|[T][o} D] [T1 D] Some] | Someet
rwwa I Local Disk/RAM Local Disk/RAM Local Disk/RAM f Custom A
[ DS-Factory ] [ \r/ \\r/ \\r/ Application
S?gvcv)a)re /nome Da(tlg?)e)t1 Submit Bhtch Job | . DS-Worker | | DS-Worker | | DS-Worker | g Code
uom A(CM JODS I . > . J . J
i [ BatZ:h VQu"eue } : [ Batch Node | Batch Node | Batch Node | Batch Node |
Temp1 | | Dataset 2 ) i S i S i S i ]
(RW) | commit| (RO) :

SHADHO (Hyperparameter Opt)

2 o = g
S A 2
e | = B B,
T e
BRI -wir. [

N

B L=y

pLd%eG piLls
Ml et o X M TS
Pﬂﬂi L
=y & N

Polynomial SVM R Parameterizaton 16-C
4 Hyperparame ters )\“ )\ii - )\H Nod
Sigmoid SVM Parameterizaton
3 Hyperparameters i )\I, )\ii weey )\m
8-Core ,| Optimal
RBF SVM | Parameterizato Nod Model
2 Hyperparameters )\I, )\ii ey )\H
./
Linear SVM Parameterizaton
1 Hyperparameter ~ )\“ )\ii ot )\H Tl
4-Core
Model Search Space Nodes
./

(Very) Early Results:

Managed Software Delivery

Python: Import tensorflow

450 .
400 | ©
& =
350 | o 1
300 | 30K Metadata Ops
€ 250 - msmlissD o for 300MB Software
S Unpack SSD o
g 200 Shared FS O -
8
150 | 0 . -
100 | -
- 0
50 | o e
. 7 | L | L | - ©
0 20 40 60 80 100 120 140 160 180 200
Nodes

Head Node

ForceBalance (Mol. Dynamics)

~

\

Python

Application

(1) Static]Analysis

Library

Package

Bioinformatics
Workflows

6 o d cde wu N

Worker Nodes
(ﬁDisp@:h \
Task
4) Local
Access
Library
Package

(2) Distri

9

=%

Packagb\&_/




