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The challenges of delivering
flexible HPC for novice end users
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¥ What Is Mantid

- A framework that supports high-performance
computing and visualisation of scientific data.

Manipulate and analyse Neutron and Muon data.
- Neutron Scattering

- Diffraction, spectroscopy, small angle, reflectometry
- Muon Spectroscopy

- Could be applied to other techniques
- Open Source .-

Multiple Platforms
- Windows, Linux, Mac
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MANTID

July 2007
Requirements
& Design

Project History

Nov 2012
V2.4
Live Data Reduction
April 2010
Collaboration with
SNS & HFIR
April 2008
V1.0
First instrument
support

Jan 2014
V3.1

Interest by other
major facilities
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Architectural Design
Overview

Python
Command line &
Scripting
interface

Mantid Framework
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Algorithms Workspaces

NEXUS data
files

MantidPlot
Graphing and
analysis

User Defined User Defined

RAW data files

Future Instrument

specific Ul Instrument log

files
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Plug in extensions

Algorithm Dialogs
Custom Interfaces
Custom Menus

Framework

Python scripts & libraries
Workflow Algorithms
Algorithms

Utility

MANTID

Cost Models Archive Searching

LiveData Listeners
Data Catalogs

Unit Conversions Constraints

Minimizer



What can we do - Visualization
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What we
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can do - Tools
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What can we do - Visualization

[H0.0] (In 1992 A*.7)

@ bustin
@ siicel

@ slice2
@ Slice3
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- Python Control

- Within MantidPlot or
command line

- iPython Shell
- Integrated numPy
- Python Plugins

- Algorithms

- Fitting functions
- User interfaces

- Automated reduction

]

pre-ADARA
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MANTID | roxtprocessing :

Workflow in Production

r

EX Administrator: C:\Windows\system32\cmd.exe - python
Rebin—[Noticel Rebin started
>>>

>>>

>>> print “Rebinned workspace has " + str{(rebinned.getNumberHistograms{(>>
stograms"’

Rebinned workspace has 2584 histograms

>>> print “Spectrum 458’s ¥ data size = " + str(len(rebinned.readX{458>>>
In boundaries"

Spectrum 4508’s ¥ data size = 4981 bin boundaries

>>> # Perform some algorithms

... testWs = Load("HET1586%.rau'>

Load—-[Noticel Load started

>>> converted = ConvertUnits{(testWs,"dSpacing"')

IConvertUnits—[Noticel ConvertUnits started

>>> rebinned = Rebin{converted,"8.1.0.801,.5">

[Rebin—[Noticel Rebin started

>
>>> print “Rebinned workspace has " + str{(rebinned.getNumberHistograms{(>>

Rebinned workspace has 2584 histograms

>>> print “Spectrum 458’s X data size = Y + str{len(rebinned.readX{(458>>)>
n boundaries"

Spectrum 4508’s ¥ data size = 4981 bin bhoundaries




¥ What we can do - Algorithms
Fitting Functions j

Load/Save i i General
* Al’lthmetlc M Specific
- Correction Functions s | B
- Absorpthn 0 100 200 300 400 500 600
- Background
- Efficiency _ _
Diagnostics

- Technique

- Single Crystal Event Filtering

- Optimization

- Inelastic

- SANS - Transforms
- Powder diffraction - Masking
Data handling - Grouping

./ - Smoothing
MANTID - Unit conversions



4 The Mantid Environment

Users

- From scientific experts, who will understand HPC to some
extent, but have limited time.

- To visiting scientists, who just want results, and have little
time to understand systems or learn new processes.

Compute environments

- Local computer only

- Powerful workstations

- Facility HPC facilities

- University facilities

- Commercial Cloud resources
- National HPC facility

MANTID



\ Mantid and Distributed Computing

Not all operations in Mantid would benefit from
distributed or HPC computing

- Small data volume

- Large data volume, local to client, simple operations

For some operations the need is clear
- Large Data Volume, fast access by cluster
- Complex scalable operations
- Monte Carlo instrument simulations
- Absorption corrections

- Use of third party codes
- Molecular dynamics simulations

- Computationally expensive optimisations of models to
experimental data

MANTID



¥ What is a Mantid job?

Input data
- Shared File Location
- Uploaded File

Python Script

- Output data
- Shared File Location
- Downloaded File

MANTID



¥ One possible Infrastructure

ISIS user compute infrastructure 1Gbit
catd

@ Mantid
(£22:5]

Beamline analysis

remote access server
200Core 1.2GB

Remote user
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N\ //
4 Challenges

Different facility infrastructures

- Authentication

- Username/password, certificates, need to physically turn up
with ID.

- Job Schedulers
- Few accessible via web services
- Of those that do not few work well with C++ cross platform

- Locating resources

MANTID



|~ Facilities xml DI
300 ~]<facility name="SNS" delimiter=" " FileExtensions=".pxs.h5, ew ¥
301
302 <archive>
Compute resource:
303 <archiveSearch plugin="SHSDataSearch"™ />
304 <archiveSearch plugin="SHSDataSearchICAT2" />
305 ¥ </archive> umber of nodes:
306
307 H <computeRescurce name="Fermi"> D Ceores
¥ 308 <baseURL>hitps://femi.oml. gov/MantidRemote</baseURL>
309 - | </computeResource>
File Tools 210 Username:
Sample Setup | Data Corrections | Diagnose Detectors | Absolute Units |
Password:
Sample Data ‘C:\ManﬁdInstall\data\CNCS_7860_event.nxs ‘ ‘ Browse
Output Workspace Name ‘MyData l
DetCal File ‘ ‘ l Browse [[] Relocate Detectors

Interfaces - Keep it simple

Incident Energy Calculation

Incident Energy Guess meV [[] use Guess (No Calculation)

TZero Guess 0.0 microseconds
Monitor Spectrum IDs ‘2 ‘ and [3 ‘
Energy Transfer Range (meV)

Low |2 | width [0.1 | Hgh [10

S(Phi, E) is distribution

Hard Mask l | \lowsej
Grouping l ‘ rsrowse l

[] show Intermediate Workspaces

Save to folder lc:\MyData\]

j‘ Browse l

MANTID

Save ‘ ‘ Export

Dialog
[Ferm =
1 S
16 S
Myuserame |
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Under the bonnet

RemoteJobManagerFactory
Algorithm Mantld General Create(name)
initialise Specific Use
Execute
AbortRemoteJob
R TIU <<interface>>
R e IRemoteJobManager
Authenticate | .. .. --cca---- Usg--- >
Abort()
? Authenticate()
DownloadRemoteFile | ----=====*"""" R 8;}"(’):'3;:’8':(')'90
Extands B EE | 7] Submitlob()
Lt StartTransaction()
StartRemoteTransaction [~ uea” . EndTransaction()
et Use
EndRemoteTransaction [~ LocalJobManager
'," Use ’
o’ i MOABJobManager
SubmitRemotedJob [
,"" Extends
’,/’ LSFJobManager
UploadRemoteFile [
SlurmJobManager

MANTID

RemoteUnscheduledJobManager




??{» The Ideal Middleware

Removes the need to care what job scheduler is in
use.

- Compiles easily on Windows, Mac, Linux
Packages easily for deployment

- APIs
- C++, Python
- others
Needs to handle network proxies, firewalls etc

Does not need Admin or special permissions
Easy to add additional Job Managers
- Just works ...

MANTID



¥ Mantid % ' % Agenda - Csc

« C saga-project.githublio
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Doesn’t this sound a bit like ...
SAGA

x ' B Inbox (236) - npdaper® g % ¥ CategerpAlgoothens - N x 4 SAGA-Pythor: A Light-W . x \

SAGA-Python

A Light-Weight Access Layer for Distributed Computing Infrastructure

Get Started

@ 2 @ rorx 1 W Foliow @aagagnidapl 40 lowens W Tweet 0

le modules that interface the APl with ¢

eware systems ant

you can easily implement your own ir

8 s
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¥ Doesn’t this sound a bit like ...
SAGA

- Removes the need to care what job scheduler is iv
use.

- Compiles easily on Wino)(ws, Mz?c, Li%(

- Packages easily for deployment
. APls Development stopped 2 yrs ago

- %! wan
- others Java
- Needs to handle network proxies, firewalls etc SSH only

- Does not need Admin or special permissions/
. Easy to add additional Job Managers/
- Just works )

MANTID



Doesn’t this sound a bit like ...
WS_GRAM

!_!’M-M onm-c«: xvmn’m-m x U CategorpA
C ) toolkitglobus.org/toolkit/docs ws/

Home  Globus Online

dev.globus  About Clobus

About the Toolki Documentation Downloads Suppon

WS GRAM Documentation

Hame -> Tealkt -> Do -> 4.3 -> Gam -> Wy

s Search

The Gnid Resource Allocation and Management (GRAM) service provides a single intesface for requesting and using remote system resources for the exeastion
of "Jobs”, The most common use of GRAM 5 remote job submisson and control. It s designed to provide a unior, flenble interface to job schaduing
systems.

GT3.2 conams two GRAM implementations: one based on a proprietary, pré-Web senice protocol (Pre-Ws GRAM) and the second budt using Web service
interfaces (WS GRAM),

Thes folowng documentation links refer to the WS GRAM component

GRAM Key Concepts
s Queniew

WS GRAM: Developer's Guide
- l’]x‘#v'.'uﬂ)v
GRAM shdes

=1
- &2l

* Architecture
Fault Tolerance Architectiae
B3l Schema

* MIS Eault Tvpes
. :_‘_Jn‘ﬂio--

heduler ntadace tutorial
Treubleshooting

WS GRAM  System Administrator's Guide
* Qvernew

WS GRAM  User's Guide

* Quennew
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¥

- CompiTes easily on Windows, Mac, Linux

WS_GRAM
APls Web services
- C++, Python
- others

Doesn’t this sound a bit like ...
WS_GRAM

Removes the need to care what job scheduler is in
use. ? Not local or remote workstation

Packages easily for deployment

Needs to handle network proxies, fire etc

Does not need Admin or special permissions)(

g ‘) File Transfer
Easy to add additional Job Managers. eods CrideTP

Just works ‘)

MANTID



¥ Further information

Project web page - www.mantidproject.org

Many Thanks to the Project Sponsors ISIS\'&’

- And the development team
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