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Protein Crystallography Needs,

... the essentials



Outline

Workflow (what's done)
Resources (what's used)

Data Rates / Access / Storage / Transfer
Grid Tools

Basic Needs



Workflow.

Preparation



Workflow.

Crystallization



Workflow.

Experiment



Workflow.

Analysis



Data reduction

xds
hkl2000

A6

dependencies between images
multi-core - yes

distributed/grid computing - no
image corruption = £200images

Refinement parameters
-orientation

-cell dimensions
-mosaicity

-decay

smoothly varying



Workflow.
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Workflow.

Target

BioChem/Phys

Experiment Interprettio

Analysis

Publication

Structure

Mechanism
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Databases

Software

OS

Resources,
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Data Access,

» Transfer data once

@

* no validation ! no bookkeeping !
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Data Access,

 Transfer data once
* Process data
* Don’t touch it for a year or two
 share data with colleagues abroad
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Data Access.

 Transfer data once
* Process data
* Don'’t touch it for a year or two
* Figure out that Interpretation is impossible
* go back to raw data
» raw data deleted and/or corrupted and/or non-locatable
* Doomed

metadata catalog

kot
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Data Rates

BL Detector Exp. Time Time/D FrameVol DataRate | Storage Life/yr
Readout Frames/D DataVol
‘90 | F1/CHESS 1h/1h Days /100 | 4/400MB | 200MB/d 5-10
X11/Doris 2h/1h Weeks/100 100MB/d
’Q3 | F1/CHESS 20/ 10 Days /100 8/ 2GB/d 5-10
KEK 30’/ 60’ Days /100 | 800MB 1GB/d
32/ 3.2GB
Q6 | BW6/Doris 200/ 3 24h /200 | 16/1.6GB 5GB/d 4-6
’00 | PX1/SLS 115" 1h /1000 | 16/16GB | 500GB/d 0-3
ID29/ESRF
SBC/APS
‘O7 | PX1/SLS 0.05” /0 5’/ 10000 16/160GB | 30TB/d 3k€/d
Petra lll 0.01” /0 2’/ 10000 16/160GB | 60TB/d 6k€/d
XFEL 10125 /0 1” /30000 16 / 500GB 2PB/d 200k€/d

Long term archive at least doubles the costs!

No




Data Transfer

Transfer a typical 18 GB dataset (995 images)

cp (usb) 40’ = 0.6h
lcg-cp 567 = 9.4h
wget 363’ = 6.0h
scp (afs) 33’ = 0.6h

Processing a typical 18 GB dataset (XDS)

grid 567 + 70’ + 23
local  40'+70 + O’

11.0h
1.9h

Requirement

Transfer time << processing time
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Grid Tools

« Command line (glite)
 g-eglipse
e amga

* p-grade, ildg-browser

« many different approaches
« very difficult to identify suitable one

e ... orjust to evaluate
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Classical

Executable = "myjob2.sh";
StdOutput = "out";

StdError  ="err";

InputSandbox = {"myjob2.sh","XDS.INP"};

OutputSandbox = {"out","err","results.tgz"};

#! /bin/sh -x

# --- won’t work without ...

export LFC_HOST=rb.scai.fraunhofer.de

# --- transfer software ( ~2GB)

lcg-cp -v --vo biomed Ifn:/grid/biomed/schluenz/sw/XDS-linux_ifc_Intel+AMD.tar.gz file:$PWD/XDS.tar.gz
tar xvzf XDS.tar.gz

export PATH=$PWD/XDS-linux_ifc_Intel+AMD:$PATH

lcg-cp -v --vo biomed Ifn:/grid/biomed/schluenz/sw/ccp4.tgz file:$PWD/ccp4.tgz

tar xvzf ccp4.tgz

# --- process data

mkdir DATA

i=5

while [ $i -It 1000 ]; do

lcg-cp -v --vo biomed Ifn:/grid/biomed/schluenz/X2040/x2040_30_${i}.img file:3PWD/DATA/x2040_30_${i}.img
i=$(($i+1))

done

#---run ccp4 ...

export CCP4BASE=$PWD

source $CCP4BASE/ccp4/6.0.2/setup-scripts/sh/ccp4.setup

source $CCP4BASE/ccp4/6.0.2/setup-scripts/sh/ccp4-others.setup

$CCP4BASE/ccp4/6.0.2/ccp4-6.0.2/binfamore <<EOF
....Andsoon ...

(#71S) llem ayinb syiom Ajjeoiseg
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G-eclipse.

v pse (User) - te ewFile pse Platfo A=lis
File Edit Navigate Search Project Run Window Help
ICi- H & Qv |9 &8 e oy [ | el g-Eclipse (.| »
[=® Grid Projects 53 ‘B = T O |® newFile sdl 3 [ biomed.txt 1 = 8 ||@]EemorLog =2 Welcome}
b = mac Overview ® |ofeEarEs el
P 2 estt
~ 2tese General Information Job Definition fype e texi |
~ (5 Connections This section provides general information about the job. The Job Definition Page provides an interface for |M955399 |P|UQ':
DTl Application Name: newFile gzgz:lgﬁng the afributes of the following JSDL @lunhandled event loop exception org.ei
P =X2040 @Unhandled event loop exception org.et
biomed.txt Exs quiable: fust/bin/df 1. ngDIIJ_e;imtion: Ttnti: ilsr;.ne rogt elt;mgntbof aCI @]Unhandled event loop exception g
] - ! ocument that describes the Job an
# Job Descriptions Standard Input File: Its requirements . @lunhandled event loop exception org.e
. P
b ?JODS Standard Output File: out 2. Jobldentification: This element contains all z @lunhandied event loop exception org.e
&] newFile jsdl _ other JSDL elements that identify the job. ©Junhandled event loop exception org.e:
b .-biomed Standard Error File: er = _ )
& Ignored reentrant call while viewer is busy. T org.e:
@] An intemal error occurred during: "Opening | org.e:
Application Resources Page ser canceled token creation.
The Application Page provides an interface for manipulating the attributes of The Resources Page provides an Interface for ©Broken pipe eu.ge
the following JSDL elements: manipulating the aftributes of the following JSDL - ?‘luname to create editor ID org.eclipse.ui.Defi org.e:
elements: >
1. Application: This element describes the Application and its 3 No input factory ID found for editor id=org org.ei|
requirements. 1. Resources: This element des.cn'bes the | @ problems occurred when invoking code from org.e:
2. POSIXApplication: This element describes a POSIX style S RO D A T @Falled to obtain file store for resource org.er
doplicetoniardiisiequitemenis; @ Problem occured when opening stream. eu.ge
@ Failed to obtain file store for resource org.e
= @User canceled token creation. eu.ge
Data Staging P
@ User canceled token creation. eu.ge
Overview| Job Definition | Application | Data Staging | Resources | Parameters | newFile jsdl | — : :
@] connection timeout during receiving header. eu.ge
(/& Connections &3 & Jons}@%ﬂumenuoaﬂon Tokens} =] Pmpemes} Fg B ¥ T O |+ @luser canceled token creation. euge
| T 2 |F'r0ject | 5\ze| Last Modification @ User canceled token creation. eu.ge
]
< (=Ifc @ b .scalfraunhoferde testz é__l(:onnectlon timeout during receiving header. eu.ge
- )
v (2X2040 test2 0B 11/13/08 11:01 PM ¥ /User canceled token creation. eu.ge_
Recelving replica Informatior @ User canceled token creation. eu.ge

@Ccnnecﬁon timeout during receiving header. eu.ge

B biomed.txt 8 1.08 PM
< @]User canceled token creation. eu.ge
@ User canceled token creation. eu.ge
= @]user canceled token creation. eu.ge
@ User canceled token creation. eu.ge
< ©@]User canceled token creation. eu.ger
[ \ 5l
o® J Child Fetcher @ X2040: (77%) ]
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G-eclipse.

ns/lifc @ rb.sc fraunhoferde/ se Platform
File Edit Navigate Search Project Run Window Help
C» | G~ | 4~ fe=T- 3

o
=2 Grid Projects 52 & E = 0| newFilejsdl | biomed.ixt 5
| & mac :
[ =2testl
= 2 test2

~ (B Cconnections

= [ Ifc @ rb.scaifraunhoferde

o Could not open the editor No input factory 1D found for editor id=org.eclipse.ul.DefaultTextEditor name=biomed.txt

org.eclipse.ui.PartinitException: No input factory ID found for editor id=org.eclipse.ui.DefaultTextEditor name=hiomed.txt
at org.eclipse.ulinternal EditorReference. getRestoredinput(EditorReference java:349)
at org.eclipse.ulinternal EditorReference. getEditorinput(EditorReference.java:328)

b = X2040 at org.eclipse.ulinternal EditorReference. createPartHelper(EditorReference java:591)
B at org.eclipse.uiintemnal EditorReference.cre atePart(EditorReference java:428)
E blomed.tt at org.eclipse.uiinternal. WorkbenchParReference.getPart(WorkbenchPartReference java:594)
at org.eclipse.uiinternal EditorAreaHelpersetvisibleEditor(EditorAreaHelperjava:263)
~ (g local at org.eclipse.uiinternal EditorManager.setVisibleEditor(EditorManagerjava: 1410)

at org.eclipse.ulinternal. EditorManager$ 5.runwithException (EditorManagerjava:944)
at org.eclipse.ulinternal. StartupThreading$StartupRunnable.run(StartupThreading.java:31)
at org.eclipse.swtwidgets RunnableLock.run(RunnableLock java:35)

B 0.txt |

(£ Job Descriptions

b (2 Jobs at org.eclipse.swtwidgets SynchronizerrunAsyncMessages(Synchronizerjava: 133)
&) newFile sdl at org.eclipse.swiwidgets Display.runAsyncMessages(Display.java:3378)
b g biomed at org.eclipse.swtwidgets Display.readAndDispatch(Display.java:3036)
lome

at org.eclipse.ul.application.WorkbenchAdvisor.openWindows(WorkbenchAdvisorjava:g03)
at org.eclipse.ulinternal.Workbench$27.runWithException(Workbench java: 1361)

at org.eclipse.ulinternal. StartupThreading$StartupRunnable.run(StartupThreading.java:31)
at org.eclipse.swtwidgets RunnableLock.run(RunnableLock java:35)

at org.eclipse.swtwidgets SynchronizerrunAsyncMessages(Synchronizerjava: 133)

at org.eclipse.swtwidgets Display.runAsynchMessages(Display.java:3378)

at org.eclipse.swtwidgets Display.readAndDispatch(Display.java:3036)

at org.eclipse.ulinternal. Workbench.runUl(Workbench java:2293)

at org.eclipse.ulinternal.Workbench.access$4(Workbench java:2198)

at org.eclipse.ulinternal.Workbench$3.run(Workbench.java:493)

at org.eclipse.core.databinding.observable. Realm.runWithDefault(Realm.java:288)

Slrrerp

= 0O |@)EmorLog ¥ . (&) Welcome |

[« A

|| Gz Connections rod . @ Jobs %= Authentication Tokens = Properties

[«]

~ | Project

Name Size Last Modification
= X2040_30_UZ0.0mg Test? To MB TIT3708 359 PM
=/ x2040_30_021.img testz 18 MB 11/13/08 10:41 PM
=/ x2040_30_022.img test2 18 MB 11/13/08 5:40 PM
=/ x2040_30_023.img test2 18 MB 11/13/08 5:40 PM
|5/ %2040_30_024.img test2 18 MB 11/13/08 5:40 PM
=/ x2040_30_0235.img testz 18 MB 11/13/08 5:40 PM

[ ot test2 0B 12/4/08 427 PM
[ biomed txt test2 22 kB 11/14/08 1:08 PM
test2
A 8B 12/4/08 418 PM

testz

=

=5

:Workspace Log e x -

| ltype filter text |

|Message |F’Iug—l
@]Unhandled event loop exception org.e
@]Failed to obtain file store for resource org.e
@ Failed to obtain file store for resource org.ei
@]unhandled event loop exception org.e
@]Failed to obtain file store for resource org.e
@ Failed to obtain file store for resource org.e:
@Unhandled event loop exception org.er
©@]Failed to obtain file store for resource org.e
@ Failed to obtain file store for resource org.e 2
@luser canceled token creation. eu.ge
@Connection timeout during receiving header. eu.ge
©@]User canceled token creation. eu.ge
@] connection timeout during receiving header. eu.ge
@luser canceled token creation. eu.ge
@Connection timeout during receiving header. eu.ge
©@]User canceled token creation. eu.ge
@] connection timeout during receiving header. eu.ge
@luser canceled token creation. eu.ge—
@Connection timeout during receiving header. eu.ge
©@]User canceled token creation. eu.ge
@] connection timeout during receiving header. eu.ge
@luser canceled token creation. eu.ge
@User canceled token creation. eu.ge
@] connection time out during receiving header. eu.ge
@] connection timeout during receiving header. eu.ge
@luser canceled token creation. eu.ge
@User canceled token creation. eu.ge
@] connection time out during receiving header. eu.ge
@] connection timeout during receiving header. eu.ge
@luser canceled token creation.

[] A |




G-eclipse.

v X
Problem Reporting Dialog <

A problem report was cre
b d Internal Error

Email address:

‘bugreports@geclipse.
Problem Report

You are recommended to exit the workbench.
Subsequent errors may happen and may terminate the workbench without

@ A stack overflow error has occurred.

[+]

Plug-in: _ warning.
eu.geclipse.efs.sf See the .log file for more details.
Contact Address:
bugreports@gecli Do you want to exit the workbench?

Description:
Problem occured

Xes
Reasons:
MN/A I— _I
Proposed Solutions: b Creation Problems E X
MN/A
Stacktrace: Error occured during opening output stream for srm://
eu.geclipse.core.reporting.ProblemException: Problem occured W se.reef.man.poznan.pl:8446/dpm/reef.man.poznan.pl/home/geclipse/

at eu.geclipse.efs.srm.SRMStore.openinputStream(SRMStore.jav generated/2008-12-04/file3283b343-6628-446f-8d4e-e4874b 021731

at eu.geclipse.efs.Igp.LFCStore.openinputStream(LFCStore java: SREM FAILURE: Failed for all SURLs
at eu.geclipse.core.filesystem.internal filesystem.GEclipseFileStg T
at eu.geclipse.core.filesystem.internal.filesystem.GEclipseFileStg
at eu.geclipse.core filesystem.internal filesystem.ConnectionElem
at eu.geclipse.uiinternal.actions.OpenFileAction$1.run{OpenFiled
at org.eclipse.core.internaljobs.Workerrun(Workerjava: 33)

-

[+] T

@ Send | ‘ Save | | Copy | | Llose
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G-eclipse

 Great tool for data management & job handling
* Platform independent

* Difficult to setup (for a dumb user)
* Not very stable

28



amga

- Metadata catalog

« command line tool
» web interface
« various API’s
* python, java, php
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amga

Query> addentry /grid/xray/ribo/species1 ID 1 Class ‘Thermophilic' Organism ‘Th. thermophilus'
Query> addentry /grid/xray/ribo/species2 ID 2 Class ‘Thermophilic’ Organism ‘B. stearoth.'
Query> addentry /grid/xray/ribo/species3 ID 3 Class ‘Archea’ Organism ‘H. marismortui'
Query> listentries /grid/xray/ribo

>> [grid/xray/ribo/species

>> [grid/xray/ribo/species2

>> [grid/xray/ribo/species3
Query> Is

>> gpecies1

>> species2

>> species3

« Command line works well
» Hardly acceptable for normal user
* rather use sql-wizards ...
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User ID:

Provide your user ID to log on AMGA Server

P’ﬂfafdesy,de.‘ Browse... | Upload
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R ==

AMGA Web Interface

Menu

Collection Management

ECollections Managemenﬁ

Current Collection: @ ﬁ

Groups Management I'J Parent

Users Management

U Show sub collections Show entries s - jeo S - W

Partners Collection List

Team T pest *
Support HEF fheip #
LB saeay !
-3 Jdteam *
i pest desy T
B peray *

Looks promising ...

B2



amga,

HTTP Status 500 -

BTE Exception report
messaqe
uEE iy The server encountered an internal error () that prevented it from fulfilling this request,

java.lang.NulTPointerException
com.irt.amgawi .serviet.LoginService.doPosti{LoginService.java:99)
com.irt.amgawi .servlet.LoginService.doGet{LoginService.java:30)
javax.servlet.http . HttpServiet.service(HttpServiet.java:627)
javax.serviet.http.HttpServiet.service(HttpServilet.java:729)

The full stack trace of the roct cause is available in the Apache Tomcat/5.5.27 logs.

Apache Tomcat/5.5.27

... but not with my proxy ...
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amga

java amgajava
Could not read logging configuration: logging.properties (No such file or directory)
Proceeding...
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnectionContext <init>
INFO: Loading configuration: /afs/desy.de/user/s/schluenz/.mdclient.config
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnectionContext <init>
INFO: useSSL: true
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnectionContext <init>
INFO: certFile: null
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnectionContext <init>
INFO: keyFile: null
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnection connect
INFO: Connecting to grid-amga0.desy.de:8822
Dec 5, 2008 12:19:02 PM arda.md.javaclient. MDServerConnection initSSLSocketFactory
INFO: Using grid proxy authentication
Dec 5, 2008 12:19:03 PM arda.md.javaclient. MDServerConnection initSSLSocketFactory
INFO: Enabling SSL encryption
Exception in thread "main" javax.net.ssl.SSLHandshakeException: Received fatal alert: unknown_ca
at com.sun.net.ssl.internal.ssl.Alerts.getSSLException(Alerts.java: 150)
at com.sun.net.ssl.internal.ssl.Alerts.getSSLException(Alerts.java:117)
at com.sun.net.ssl.internal.ssl.SSLSocketImpl.recvAlert(SSLSocketimpl.java: 1650)
at com.sun.net.ssl.internal.ssl.SSLSocketImpl.readRecord(SSLSocketimpl.java:925)
at com.sun.net.ssl.internal.ssl.SSLSocketimpl.waitForClose(SSLSocketimpl.java:1428)
at com.sun.net.ssl.internal.ssl.HandshakeOutStream.flush(HandshakeOutStream.java: 103)
at com.sun.net.ssl.internal.ssl.Handshaker.sendChangeCipherSpec(Handshaker.java:591)
at com.sun.net.ssl.internal.ssl.ClientHandshaker.sendChangeCipherAndFinish(ClientHandshaker.java:698)
at com.sun.net.ssl.internal.ssl.ClientHandshaker.serverHelloDone(ClientHandshaker.java:624)
at com.sun.net.ssl.internal.ssl.ClientHandshaker.processMessage(ClientHandshaker.java: 160)
at com.sun.net.ssl.internal.ssl.Handshaker.processLoop(Handshaker.java:495)
at com.sun.net.ssl.internal.ssl.SSLSocketImpl.startHandshake(SSLSocketlmpl.java:1116)
at com.sun.net.ssl.internal.ssl.SSLSocketImpl.startHandshake(SSLSocketimpl.java:1100)
at arda.md.javaclient. MDServerConnection.establishSSLConnection(MDServerConnection.java:329)
at arda.md.javaclient. MDServerConnection.connect(MDServerConnection.java:271)
at arda.md.javaclient. MDServerConnection.<init>(MDServerConnection.java: 195)
at amgajava.main(amgajava.java:10)

Bujiom 11186 0] snolpa) ayinb 1de-eael
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amga

* Nice metada tool
 Platform independent

« Easy to setup

* Troubles with web interface

 Troubles with java api
* Any real applications implementing java API ?

* API’s a year behind client/server development (python 2.2)

* ignores X509 envs. proxy in /tmp/ ?

35



Crystallographers

... tend to be impatient
... are extremely well connected.

—> give one them a problematic tool now, many won'’t touch it again.

(rumours spread fast)

kot

36



Basic Needs

» Archive
» Long term, secure, reliable, private
 Fast access (even if it's just a ‘last resort’)
* easy to use (~explorer)
 Grid tools
- stable
« platform independent
 easy to use (~drag’n drop)
» Metadata catalogue
« tightly integrated
* High throughput capable
* easy to use (~google)
* Online Computing
 Job debugging
» Software
« central repository (nfs ? afs ?)
* (xds, ccp4, solve, cns, (auto)dock, sharp,buster, arp/warp, ...)

kot
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meta data

massively parallel

-
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home computing
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distributed grid computing

Cluster File System
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