5 ' eration with GenApp

e H Brookes
ateway Seminar

Viay 2015

. SCHOOL OF MEDICINE

“ UT HEALTH :
SCIENCE CENTER

DEPARTMENT OF BIOCHEMISTRY

Brookes, E. H. Science Gateway Seminar — 1 May 2015



Brookes, E. H. Science Gateway Seminar — 1 May 2015



Brookes, E. H. Science Gateway Seminar — 1 May 2015



« Paul Butler (Pl)

University of Tennessee Knoxville

NIST Center for Neutron Research
e Emre Brookes

University of Texas Health Science Center San Antonio
e Jianhan Chen

Kansas State University

Grant No.
SI12/CHE-1265821

An SI? cyberinfrastructure project
L JOSEph Curtis addressing Grand Challenges in

the Chemical Sciences
-SA
] .
 Stephen Perkins (Pl)
r OJ e c University College London

NIST Center for Neutron Research
e Tom lrving

Advanced Photon Source
+ other collaborators

e David Barlow
Collaborative Computational Project

for advanced analyses of structural Kings College London

data in chemical biology and soft hl'tp://WWW.CCpsaS.Org e Karen Edler

condensed matter University of Bath
e Richard Heenan & Steve King

ISIS Pulsed Neutron & Muon Source

Grant No. e David Scott
EP/K039121/1

Nottingham University

e Nick Terrill
E P S R ‘ Diamond Light Source
+ other collaborators




CCP-SAS

\:'p utational Project for advanced analyses of
1emical biology and soft condensed matter

Lab X-ray (x—o 1 02 nm) ™~
\
Neutron reactor (A=0.1 — 1 nm) }‘@‘ \W |
N
Storage Rlng ()»—0 0304 nm) i WMVM

Brookes lE H. Sc:ence Gateway Semmar 1 May 2015



U
Kratky Plot

Pontially unfolded

Folded

Global Restraints

s i / S
Rigid-body Modeling

before

Complexes Reconstructed Using

after
sub-units w/ Known Structures

High Resolution Structures with
Accurate Global Shape

Brookes, E. H. Science Gateway Seminar — 1 May 2015

-

( SAS data processing

1-0 1 — Lintolded protein
— Multdomain protein
— (ilobalar protein
£ 05 PDDF
Dll LLEY

D a0 en  uo 12

riAl
Structural Info in Real Space:
D... Shape, R, etc

Bead-/DR-model Structure

Low Resolution Structures



CCP-SAS

w.smallangles.net/sassie

t1s et al. NIST N
National Institute of Standards and Technology 74'\#

Technology Administration, U.S. Department of Commerce

rapped binary executables

20 http://www.ucl.ac.uk/smb/perkins

* Steve Perkins et al. :UCL

= Structural Immunology Group at University College

London
* FORTRAN
* US-SOMO http://somo.uthscsa.edu .
(.r’ * Emre Brookes et al. ‘fﬂ\-‘\'UT HEALTH
® - ot I N TER

* includes wrapped binary executables

* attract others ...
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Ve r-evolving software environment

| , lab developed codes
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* JSON
Modules * Global directives &
application menu and
\ configuration
* Module I/O definitions

Applications

* Module messaging

* Language assembly
descriptions

HTMLS| || Qt3 Qt4
PHP | /| C++ | /| C++
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~  Brief demo (if time & network allows)

* Future tasks
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- Brief demo (if time & network allows)

* Future tasks
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tions to wrap an application

1L iulies/*.1son
- o create application executable json wrappers in bin/
s = NB: executable must only output valid json to stdout
o run $ genapp.pl
o html output should be available via web interface
= eg

1 | .-
| | &
1 e =
| ] ~ ' ™
[ 1 — . e
» ‘ M D [

o if you get forbidden errors in the web browser, make sure
everything is group readable by user apache

Credit: Joseph Curtis — 15" User
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"html5" : "/share/apps/genapp”,

"qt3ll : Il/tmpll’
"qt " : "/tmpll’
"qt5" : Il/tmpll’
3

"helper" : {
lltthl :llemacsll,
"pdb" :"rasmol”
1,

"appconfig" : "/home/ehb/genapptest/appconfig.json”
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"text_color_rgb"
"error_color_rgb"
"background_color_rgb"
"select_color_rgb"
"button_color_rgb"
"button_color_hex"
"button_g_color_rgb"
"button_g_color_hex"
"button_hover_color_rgb"
"button_hover_color_hex"
"button_hover_g_color_rgb"
"button_hover_g_color_hex"
"header1_color"
"header2_color"
"header3_color"
"header4_color"
"help_background_color_rgb":
"help_text_color_rgb"

:"220,210,210",
1"255,0,0",
1"0,0,95",
:"200,128,0",

: "228,255,250",
. "E4FFFA",
:"128,170,150",
: "80AA06",

: "255,255,255",
. "FFFFFF",

: "228,255,250",
. "E4FFFA",

: "228,255,250",
: "228,255,250",
: "228,255,250",
: "228,255,250",

||0,0,75||,

: "240,240,210"



tion configuration

eone@someplace.net™"
eotherplace.net™"
efeedback@someplace.net"

B : "some-smtpserver.domain.net™"
et : "some-user@somewhere.net"
sword" : "encrypted-pw"

: 8080
,"zmghostip" : "1.2.3.4"
, "zmgport" : 12342
, "udphostip" : "1.2.3.4n"
, "udpport" : 12343
}
,"resources" : {
Illocalll e mn
, "computeO" : "ssh compute-0-0"
,"computel" : "ssh compute-0-1"
}
, "resourcedefault" : "local"
, "submitpolicy™" : "login™"

}
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= genapptest 2.0 2" &

H81p on

G
Tools z@?
Build ,w:t‘?s

Interact

e

Simulate n

Calculate > 4

Analyze "7

id* : build_2",
"label” : "Build 2",

}
]

genapp enVirOnment

b
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Logi
genapptest Hgig

2.0 on

Align B Data Interpolation

"id" : "build_2",
"label" : "Build 2",

}
]

genapp environment

b
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genapptest 2.0 Logolflfj;“ P e

Data Interpolation

Center value 1 [§

Minutes to run

Message results m

Results interval in seconds
Reset to default values

Output value 1 |
Progress |

genapp environment
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Cufrent

File Management
Menu Access Top Level

Register
User Management

Menu Icon

genapptest 2.0 LOgOg;f;“;i g ‘

Submenu Choices | Job Management

Center value 1 ERNEEEEEG—
Minutes to run

. Message results m

Results interval in seconds [ElEEEEGE | Feedback
Tab

w Reset to default values

Output value 1 |
Progress [

Optional genapp environment
Footer
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HTMLS/PHP and Qt/C++ versions side-by-side

genapptest 2.0

= & genapptest 2.0 Heﬁg%i?f ) = & genapptest 2.0

Center Align Data Interpolation Center Align Data Interpolation

Startx IU Start x
Endx [26 End x

Delta x 0.1 Delta x
abs O

abs

Submit Reset to default values Submit Reset to default values

output integer|1234 output integer | 1234
output float  [3.14159 output float [3.14159

output text [some arbitrary text OutpUL text [some arbitrary text

plot 2d

plot 2d )

1.6

1.0

'
=]
(91}

'
=

15 20
input json reference  /tmp/genapptest/20140323021456264/logref txt

0 = results json reference /tmp/genapptest/20140323021456264/logres.txt
test pdb output ftmp/genapptest/20140323021456264/testpdb.pdb

-1.6

input json reference
results json reference
test pdb output
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2D Plot

HTML5/PHP: Flot
QU/C++ : Qwtplot

Molecular Viewer
HTML5:JSMol
QUt/C++: Multiple options (RASMOL, Jmol, others)
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Logoff emre
Help on

L A%

output integer [
output float.
output text

plot 2d

15

1

05 U‘
0.0'
-05
-1.0
-15
1]
input json reference logref txt
results json reference logres txt

test pdb output




dule fields

help
step required repeater (example e
(input-only) (input-only) (input-only) calculate:calculate_2,
analysis:pm)
 html5-only yes htmi5-only  html5-only
html5-only yes no html5-only
[¢] yes no html5-only
= multiline default input
ll? yes no html5-only hot yet supported
additional 'checked'
yes html5-only 'html5-only attribute
one entry for each
button
. - htmls-onl name is the name of
res y the radio button
(common for all
members)
no required attribute,
‘ but it will always have
no no no html5-only | html5-only e e A .
b row spacing minor
] layout issue on
(e 5 repeater
Rk o yes no no no no no no no html5-only more info
atomicstructure no yes no no no no no no no html5-only more info
no (always s .
file yes yes no no no no no required in  no html5-only add_ltlonal' S e
html5) attribute(input-only)
X,
label html5-only ' html5-only no yes* no no no no no html5-only RIE=teader1,2,3,4
or blank
this is primarily to
hidden html5-only no no yes no no no no no no pass a value in json to
the executable
html no html5-only no = no no no no no no allows html output
progress bar default
ranges is 0 to 1.0,
rogress no html5-only no no no =i no no no no e e K t0 2
prog y output) positive value will
make the range
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0-max

genapptest example

tools:center
repeater example
interact:interact_1
step example
tools:center

tools:center
build :build_1

build :build_2

build :build_2
repeater example
calculate:calculate_1

build :build_2

build :build_2
repeater example
calculate:calculate_2

tools:data_interpolation
tools:data_interpolation

simulate:simulate_1

interact:interact_2

analysis:pm

none currently, but it's
a typical field layout

tools:center



=

09 genapptest 2.0

Center value 1

Minutes to run [

Message results =

Results interval in seconds [T
Reset to default values

Data Interpolation

Executable Input

QRSN L S

"input1":"0",

"runminutes":"1",
"usemessage":"on",
"messagesecs":"15",

" logon":"emre",

" _project":"",
"_window":"d67fa871-46ea-4af3-d384
" _uuid":"197f3ea0-a2b4-11e4-ae42-51
"_base_directory":"\Ishare\/apps\/gen
" udphost":"160.36.200.43",

Progress

Message text |||
Output value 1 |

" _udpport":37779,
"resourcedefault":"local"

- 10000,

"max
"required" : "true"
h
{

"role” :"input",

"id" :"usemessage",
"label" :"Message results",
"type" :"checkbox",
"checked" : "true",
"repeater” : "true"

h
{

"role” :"input",

"id"  :"messagesecs",

"label" : "Results interval in seconds",
"type" : "integer",

"default" : 15,

"min" :1,

"max"” :1000,
"repeat” : "usemessage"
h }

genapp environment

"role" : "output",

"id"  : "output2",
"label" :"Message text",
"type" : "textarea",
Ilappendll :Ilonll’

"cols" :60

b

{

"role"” : "output”,
"id" : "outputl”,

"label” : "Output value 1",

"type" : "text",
"size" :60

h

{

"role"” : "output”,

"id"  : "output3",
"label" : "Progress",

"type" :"progress",
"max" :1.0

}

1
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Executable Output

{
"udphost":"160.36.200.43",

"output1":"Fully completed 4 runs of sleep 15s",
" _message":{
"icon":"information.png",
"text":"test message"
b
"output3":1,
"hi":"center executable",
"udpport":37779



- Brief demo (if time & network allows)

* Future tasks
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- Web
~ Server
- PHP

JSON

Qt GUI

JSON

el HTML5/PHP vs Qt/C++

Module's
Executable
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Module's
Executable




 \Web JSON

o = Module's
E Executable

~ PHP

JSON
over UDP
JSON

WebSocket | °Ver£MQ UDP

-

Server Server
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WebSocket
JSON Message

Monitor
daemon

Input
JSON

ecution model HTML5/PHP

PHP

-

AJAX “get
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JSON results”

Output

JSON
Output

Module's
Executable

awli]




Browser

e

WebSocket
JSON Message

-

AJAX

~ Launch Job

-

~ Input JSON

Monitor
daemon

JSON
Output

PHP
!!get

results”
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Check Status

A A

JSON
Output

AIRAVATA

Input
JSON

I

JSON
Output

Module's
Executable

nodel HTML5/PHP with Apache Airavata
Nadeem Anjum
f Code / Mentor: Suresh Marru

swil]




- Brief demo (if time & network allows)

* Future tasks

Brookes, E. H. Science Gateway Seminar — 1 May 2015



File management

" made avallable to the executing module.

* SASSIE code has cases where outputs from a previously executed
module are expected to be available to a subsequent one.

& — PrOjeCtS
* Persistent directories
* Project locking

* File management

Brookes, E. H. Science Gateway Seminar — 1 May 2015



Files

no_project _specified
testprojectl
User file tree - testproject?2
testproject3
testproject4

‘none
gzip tarball

bzip2 tarball
xz tarball

Zipped

Brookes, E. H. Science Gateway Seminar — 1 May 2015



S
¥ . BB R BB £ 4 NP
) | ‘ ‘.-a e a ) C ent
nr . =

- Brief demo (if time & network allows)

* Future tasks
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Module Project Start End
. 2015 Jan 18
[] tools/center testprojectl - J 93.3%
11:25:56 UTC
2015 Jan 19 2015 Jan 18

[0 tools/data interpolation
= 11:07:42 UTC 11:07:42 UTC

Refresh ® Cancel O Clear Lock O Remove Job O Reattach O
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~  Brief demo (if time & network allows)

* Future tasks
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:;. DEIE]
Types

)p Framework

Modules

4 Generate

HTML5
PHP

Qt3

Chpar

Qt4

Lams
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Applications




Resources

Ter .essee Knoxville
er 8 core, 256 GB ram, 8 Tesla K20m GPUs,

bl

Trac wiki with integrated subversion repository
* Multiple students working at NIST

* Successful first workshop utilizing the infrastructure for SASSIE code on
“entropy”

* American Conference on Neutron Scattering 1 June 2014

* XSEDE TG-MCB140255 Computational support for small angle scattering for

advanced analyses of structural data in chemical biology and soft condensed matter
* ORNL Titan 10% (pending)

Brookes, E. H. Science Gateway Seminar — 1 May 2015



~ Brief demo (if time & network allows)

* Future tasks
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uture tasks

e framework (post-Doc)
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?ﬂhanks for listening

yestions: ask now or
emre @biochem.uthscsa.edu
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