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Science Portal:

One-stop shopping at SNS = /.

suu,nl-:m NEUTEON SOURTE

« SNS manages
— Multiple instruments, multiple users (2000/year)
— Multiple services:
« Data, acquisition, analysis, simulation, and visualization
« Portal is a common “gateway” to a complex set of services:
— Software analysis tools and applications for neutron science data
— Instruments and data acquisition
— Data repositories, file systems, and archives
— Databases with metadata and provenance
— High-performance computing resources — analysis and simulation
— Collaborative services — interactive visualization, information sharing

« Several access modes: web-based, desktop-applications...

e Zero user cost: Just a web browser, no client-side installation!
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SNS Software Organization

Interfaces provide extensibility and integration;
they don’t tie users to one framework

' 4 Software users run on their own computers
using data downloaded from SNS
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Backend SNS Software Architecture
(interface specification [ dependencies)

\
1l | |
: | | “/ | Expediment Data Ul |
\
DAS Con \ — <ceapculables

brod Ul I | I | - Application Mariager I | Subscriber I:EIEE Ul

LY l ) l 1 1 |
—— e ———— - | | [P N '  Search/Query Ul < 7
(] | r \ | — | T
E——— I | I LN | ~ | PR
Da‘laﬁ.cqulsbm: System- DAS : : : S | | Logging Manager
———— | 58— —— -| - }
] T I r | [
| |/ < . |
prulabless Facility SW Service 3 |
oo seree| | | ) | | | [Enotebook ui | [MebCanu
l h —A | | ! I
-~ : / Experiment Info Ul | I : m
" Visuaization Servics / 7 | R

——————— —| e | — / . ——— f = - , l

\ Analysis/Viz | | — I

! | Annotation Senvices !

\_ : Web Cam O
SCBRBCAEE | ‘é
Subscriber Data Manager

o |
|
|
|

|

|

|

|

| — T

l fad-o = <<euaculabiess

prmy— | File Sendces Metadata Services
Event Manager |

l

e —— — — — — — — —

Data Management Kohl-2007/5



Data Management Hierarchy
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/submitted_analysis
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Oracle DB

Metadata Search
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[facility :
USers jjohn /workspace (read/write)
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/ExperimentID (read only)
/public (read only)

/public :
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Workspaces created/updated when proposal accepted N
. . L. . ICAT Schema for SNS,
Group permissions enforce facility authorization policy Attribute search. ..

(Note: Grayed names are symbolic links within the data hierarchy.) Kohl-2007/6



Data Browsing in the Portal
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Browsing CD-4 data with SNS portal...
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SNS Visualization Architecture Revealed

Front-End Client Side . Back-End Server Side

Full Client Visualization Data Analysis

DAS

(data acquisition system)

Data
archive

Render
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Security/Authentication using XCAMS

Portal authentication tied into ORNL
XCAMS user authentication system,
via ClearTrust (initial accounts only)

Authenticated users are authorized
t0o access resources:

— Data management
— Metadata/databases
— Experiment proposals

— High-performance Computing
(HPC) systems/computing

All portal transactions pass through
authentication layer (i.e. “runas”)

Future direction:

— Support X.509 credentials to
access other HPC resources

XCAMS Login P
.__.. ps:/ /apps.ornl.gov/cleartrust/login.html = A AI F..I

. (RIDGENATIONAL LABORATORY

Please Log In

= Nesd an Actount?

Usernams ] Forgol your usarname 7
Password: - Forgot your password?

—————————
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Portal Authorization & Access

a.k.a. “runas” /

) Access to Data via File/Group Permissions

> — Need to “setuid” to become the User...

e Back-end Java server (no setuid!) must
simultaneously handle multiple users...

— Authorization moved into separate C program
 All File Access of Any Kind Goes Through “runas’!
— Read / Download, Raw Data (Viz), Tools, Simulations...
— Ongoing struggle of Security vs. Accessibility
e Root-squash filesystem mounts “protect” data...
* No popping up “root” Xterms through the portal! :-o0
* Tricky to keep “runas” running...! ©
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Combining facility and community
tools through the SNS Portal...

“Facility” tools — newly developed or — cns
modules tightly integrated into the portal e e
“Community” tools — existing e P

monolithic or commercial/independent = | ==

software '

— Java applet-based X-emulation and
forwarding (using WiredX/WeeerdX)

— Application executes on portal
server backend/clusters and feeds
Into SNS data management

No installation on user desktop:
— Rootless window executions
— “Looks and feels” like local...

Capitalize and combine existing
and evolving neutron science
analysis tools

=

S =
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The SNS Remote Display Conduit
(a.k.a. “WeeerdX"” ©)

Goal: Run Stand-Alone Tools through Portal!
— Tools installed on server, not on each client...!

“Extending” existing Java X Windows Server

— WiredX ~ JCraft.com, “Heavy” Licen$ing... ®
— WeirdX ~ “Free” (Old Buggy) Code Snapshot... ©
* Evolving into “WeeerdX” to suit our purposes...!
Better than VNC ~ Rootless Windows
— Looks and Feels like running on Local Client!
« Extra Java applet pops up from main Portal window...

Challenge to cover full X extensions/features
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Application Management
For staging, execution and monitoring/access

Pipeline Construction Ul

--------------------------------------------------------
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e Converts logical pipeline definition into functional scripts
« Coordinates scheduling, data staging, execution monitoring
* Interfaces to both facility and community software tools
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Simulation Portal Development

* McStas simulation
available via portal,
for simulating
backscattering
experiments

e Java input panel

— Pull-down menu for
selecting TeraGrid
resources...

— Set min/max/step
Input parameters

— Select source file

New Functional Tab
in Portal Interface...
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Portal-Initiated Simulations...
...under the covers!

I-5

User Inputs (Stmulation
GUI)

Back-End Web Server

Interactive Portal Apr!ci https

Globus Front-End

X.509
Certificate

SimulatioN Servlet

‘TUnas”, params

Authoriz:ation
As User

private key
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SNS Science
Portal Summary

SPALLATION NEUTRON SOURCE
TN

e Secure access to key services:
— Acquisition, analysis, visualization, simulation...
— Data repositories, file systems and archives
— Meta-data and provenance databases
— High-performance computing resources

o Software analysis tools for neutron science
— Web-based and programmatic desktop access
— Integration of facility and community tools

o Extensible software architecture

— Powerful data and application management
Kohl-2007/19
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