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1 Getting Started

1.1 A brief intr oduction to Web-Ice

Web-Iceis awebbrowserapplicationdesignedasahigh-level interfacetoPX experiments
at synchrotronbeamlines. Web-Icecan be usedto accessscreeningand autoindexing
results24/7,remotelyor locally.

In addition,Web-Icecanbeusedduringbeamtimeto monitorthebeamlineinstrumenta-
tion andcontrolpanelvia thebeamlinevideosystem,view diffractionimagesasthey are
collected,andcalculateandsetup a datacollectionstrategy in a semi-automatedfashion
(theusergetsto review and,if desired,edit thestrategy beforeinitiating datacollection).
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Web-Iceis totally synchronizedandcanbeusedsimultaneouslywith Blu-Ice.

1.1.1 References

Themainreferenceto Web-Iceis: A. Gonźalez,P. Moorhead,S.E. McPhillips, J.Song,
K. Sharp,J.R. Taylor, P. D. Adams,N. K. SauterandS.M. Soltis. ”Web-Ice:integrated
datacollectionandanalysisfor macromolecularcrystallography.” J. Appl. Cryst. 41,
176-184(2008).

Externalsoftwareusedby Web-Iceinclude:

� SPOTFINDER/DISTIL (diffraction spot locationand imageanalysis):Z. Zhang,
H. van denBedem,N. K. Sauter, G. P. Snell andA. DeaconJ. Appl. Cryst. 39,
112-119.(2006).

� LABELIT (autoindexing): N. K. Sauter, R.W. Grosse-Kunstleve,andP. D. Adams.
J. Appl. Cryst.37, 399-409.(2004)

� MOSFLM (dataintegrationandoverlapanalysis):A. G. W. Leslie; in Crystallo-
graphicComputing, OxfordUniversityPress.(1990)

� BEST (exposuretime calculationand,sinceMay 2008,oscillationrange):A. N.
Popov andG. P. Bourenkov. ActaCryst.D59, 1145-1153.(2003)

� RADDOSE(absorbeddosecalculation):J.W. Murray, E. F. GarmanandR. B. G.
Ravelli. J. Appl. Cryst.37, 513-522.(2004)

For additionalinformationabouttheWeb-Iceprojectpleasesee
http://smb.slac.stanford.edu/research/developments/webice/.

1.2 What is neededto run Web-Ice?

� You needan accounton the SSRL MacromolecularCrystallographycomputers.
New accountscanberequestedby fooling theinstructionsat
http://smb.slac.stanford.edu/facilities/computing/account.html

� Your dataneedsto bestoredin theSSRLMC �le system(default whencollecting
dataat the MC beamlines).The systemdoesnot supportimagedownloadfrom
remotecomputers.

� Somesoftware in Web-Iceusesinformation from the imageheader, in order to
reducethe needfor userinput; this meansthat only SSRL collectedimagesare
actively supportedby thesoftware.
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� Thebrowsermustbesetto acceptcookiesin orderto log in to theWeb-Iceappli-
cation.

� Javascriptshouldbeenabledin thebrowserin orderto have accessto all theWeb-
Ice features.

1.2.1 Supportedbrowsers

The Web-Iceinterfacehasbeenoptimizedfor SeaMonkey (replacingMozilla) (v. 1 or
newer);Firefox(v. 1.5or newer);andInternetExplorer(v. 6 or newer). SinceMay 2007,
thejavascriptapplicationswork underSafari.

1.3 How to start Web-Ice

1. Launchabrowserwindow from any computerandentertheURL
http://smb.slac.stanford.edu/webice

2. Log in usingyour SSRLcomputeraccountnameandpassword. You will be di-
rectedto a Welcomepagecontaininga very brief descriptionof theWebinterface
andinstructionsto connectto abeamlineor obtainon-linehelp.Thepagedisplayed
on log-in canbechangedby theuser(seesection7.2).

Therearealsolinks to Web-Icein theBlu-Ice GUI. Authenticationis not requiredwhen
loggingin throughBlu-Ice.

1.4 Web-IceInterface

TheWeb-Iceapplicationsaregroupedby functionunderseveralmenusor Tabs,displayed
at thetopof theWeb-Icewindow. By clicking on thetabs,theuserlinks to pagesprovid-
ing accessto thedifferentfunctions:

� Image Viewer: This tab directsthe user to the diffraction imageanalysistools
interface.Here,theusercaninspectdiffractionimagesandspotstatistics.

� Autoindex: This tab provides tools to collect test images(optional), autoindex,
calculatea strategy for theexperimentandcollecta full monochromatic,MAD or
SAD dataset.

� Screening: TheScreeningtabprovidesaninterfaceto thetheautomatedscreening1

results.Toolsto easilyidentify thebestsamplesfor datacollectionareprovided.

1http://smb.slac.stanford.edu/facilities/software/blu-ice/screentab.html
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� Beamline: Accessto differentbeamlinemonitoringtools.

� Video: Fromthevideo tab, theuserhasaccessto thebeamlinevideocamerasset
up to monitortheexperiment.

� Preferences: ThePreferencestabshows theuserinformationandpermissionsand
systemandusersetpreferencesfor thesession.

The usercanselecta beamlineusingthe drop-down menuon the top bar andclicking
theSelectbutton (�g.1). Whena beamlineis selected,theusercanview the imagesas
they collected,asexplainedin the ImageViewer section(seesection2.1.1). Selecting
a beamlineis requiredto calculatea datacollectionstrategy speci�c to the beamlinein
question,asdescribedin the theAutoindex Tabhelp(seesection3.2),andto accessthe
beamlinevideofeed.

Figure1: Detail of the Web-Iceinterfacewindow showing the BeamlineSelectiontool
andlinks to log outandtheon-linedocumentation.

Clicking theLog out buttonexits Web-Ice.Theuserwill have to log in againin orderto
continueusingWeb-Ice.Theconnectionto thewebserverwill alsoberesetif Web-Iceis
left idle for 30minutes.

To accessthe on-lineWeb-Icedocumentation,click on the Help link at the right of the
Web-Icewindow. Thiswill openanew browserwindow with speci�c informationon the
tabtheuseris currentlyvisiting.

1.5 Newfeatures

1.5.1 2009

1. Increaseddatamultiplicity for MAD andSAD experiments.

2. Usingthelatestversionof RADDOSE(2008).This versiongivesa betterestimate
of theabsorbeddosefor higherenergies.

3. An optimalexposuretime is calculatedfor eachspacegroup.
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1.5.2 2008

1. Generationof anexecutableshellscriptto re-runRADDOSEmanually.

2. Thescreeningresultsareupdatedautomaticallyby default. If theuserprefersnot to
have automatedupdates,they canturn off this featurein thePreferencestab. The
updatebuttonstill worksin eithercase.

3. BESTcanusedinsteadof MOSFLM to calculatetheoscillationrange(totalandper
image).TheMOSFLM strategy TESTGENoption is alwaysusedto carryout the
spotoverlapanalysisover theentirerangeof rotation.

4. Thebeammaybeattenuatedfor collectionof thetestimagesusedto calculatethe
datacollectionstrategy. The attenuationdefaults to the valuecurrentlysetat the
beamline.

5. ForMAD andSAD experiments,it is possibleto declarethenumberof heavy atoms
in themolecule.Thisresultsin amorerealisticestimateof theabsorbeddose.Also,
thedoseis takeninto accountto calculateadatacollectionwedgesize.

1.5.3 2007

1. Extensiverevampingof theWeb-Iceinterfaceto facilitatenavigation.

2. Reorganizationof �les in the webice/autoindexing directoryto make it easierfor
usersto locatetheWeb-Iceinputcommand�les andlogsusedfor strategy calcula-
tion.

3. Improvedimagemark-upin theImageViewerandScreeningCassetteDetailspages.
Thesamediffraction imageapplicationis alsousedto displaytheAutoindex Pre-
dictions(replacingtheold Java tool)

4. javascriptapplicationshavebeenmodi�ed to rununderSafari.

5. An improvedBESTversion(3.1) is usedto calculatetheexposuretime.

6. Severalbugsin thestrategy calculationhavebeen�x ed.

7. Possibilityto selectany elementfrom Pto U for non-optimizedSAD experiments.

8. It is no longerrequiredto selectanexperimenttypeif thestrategy calculationis not
requested.

9. For MAD experiments,the absorbeddoseat eachenergy is given. If the total
absorbeddosefor threeenergiesexceedstheGarmanlimit, only two energieswill
beusedfor datacollection.
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1.5.4 2006

1. Fluorescencescancollectionandautomatedfull MAD andSAD strategy calcula-
tion canbecarriedout from theAutoindex Tab

2. Beamattenuationis automaticallycalculatedand includedin the datacollection
strategy whentheexposuretimecalculatedby BESTis small.

3. Theresolutionlimit calculatedby LABELIT is usedin for imageintegration.This
resultsin fewerautoindex errorfor low resolutionimages.

4. Automatedtestimagecollectionimplementedin theAutoindex tab.

5. The usermaysupplya speci�c Lauegroupandunit cell asinput to autoindexing
(Autoindex setuppage).Thedefault datacollectionstrategy is givenfor this space
group.

6. Theusermaycon�guretheimageviewerapplicationtoperformautomatedanalysis
of theimagewith SPOTFINDER.Theoptionis setin thePreferencesTab.

7. Thecrystalscoreis calculatedanddisplayedwhenautoindexing usingtheAutoin-
dex Tab.

8. Selectionof a datacollectionstrategy to maximizeanomalouspairshasbeenen-
abledin thestrategy page(Autoindex Tab).

9. Videomonitoringof thebeamlineavailablefrom theVideoTab.

10. Improvedstrategy calculationusingBESTandRADDOSE.

11. Possibilityto export thestrategy to Blu-Ice/DCS.

12. Updatesfor LABELIT andSPOTFINDER resultin amorerobustautoindexing.

2 ImageViewer

TheImageVieweris usedto view andanalyzediffractionimageslocatedonthe�le server
atSSRL.Theimage�les aresubjectto theUnix securityrestrictions:Theusermusthave
a readpermissionto theimage�le in orderto loadandview theimage.

The viewer comprisesthreeframes(�g.2). The left framesdisplaysa JPEGof the se-
lecteddiffraction image. The �le path of the displayedimage�le is shown above the
JPEGimage. Next to the imagethereis a controlpanelfor adjustingthe imagedisplay
parameters,suchaszoomingandpanning.

The right frame displayseither the selectedimageheaderor, when imagesanalysisis
requested,theanalysisresults.
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Figure2: ImageViewer.

Thebottomframeis a �le browserthatallowstheuserto selectanimage�le andexplore
directories.Thestartingsearchdirectorywill be theonesetin thePreferencestab (see
section7.3).

2.1 Selectingan ImageFile

Image�les mustbe in theMC �le systemandbe readableby the user. Therearethree
waysto selectanimageto bedisplayed:

1. Typein animagename(full �le path)in thetext boxbelow theimagedisplayboxin
theleft frame.The�le pathtypicallybeginswith /data/usernameor /home/username,
for example:
/data/joeuser/images/remo 1 001.img.

2. Thesecondway to selectanimageis to usethe�le browserin thebottomframeas
explainedbelow (seesection2.1.2).

3. Thethird way is to click on thePrev or theNext buttons,locatedon theright side
of thedisplayimage.Thesebuttonsonly work if animagehasalreadybeenloaded.

9



ThePrev buttonloadsanimagewith theimmediatelylower index thanthecurrent
image.For example,if thecurrentimageis remo 3 015.img , clicking thePrev
button will load remo 3 014.img . Similarly, the Next button loadsthe image
with thenext higherindex thanthecurrentimage.In thepreviousexample,clicking
on the Next button instead,will load remo 3 016.img . If the currentimageis
the �rst or last imagein thedataset,clicking thePrev or Next buttonrespectively
yieldsnoeffect.

2.1.1 Displaying the last imagecollected

If the userhasselecteda beamlinewherean experimentis beingcarriedout, the Last
Imagebuttonwill beactive. By clicking this buttontheusercandisplaythelatestimage
written to thedirectoryby thebeamlinecontrolsoftware.

2.1.2 Using the �le browser for imageselection

The �rst line in the �le browserdisplaysthe currentdirectory. Clicking on [Refresh]
will reloadthe directorycontents(this is useful, for example,if new imagesarebeing
continuouslywritten to thedirectory).

Clicking on[Up] will changethedirectoryto theparentof thecurrentone.Thefollowing
lines are links to subdirectoriesor image�les. File permissions,�le/directory name,
size in bytes,last modi�cation dateand time are displayedfor each�le. Clicking on
a subdirectorynamewill list the contentsof that subdirectory. Clicking the link for an
image�le will displaytheimage.

Note that the usercanonly browse�les anddirectoriesthat have a readpermissionfor
theirUnix login id.

2.2 Displaying the diffraction resolution

Moving themouseover thediffractionimagewill displaytheresolutionin theboxbelow
theimage.

Figure3: Displayingtheresolutionat themousepositionin theImageViewer.
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2.3 Adjusting ImageDisplay

Theusercanzoom,pan,adjustbrightnessandsetdisplaysizeof theimageby usingthe
imagecontrolpanellocatedto theright of thedisplayedimage.

2.3.1 Panning

Therearethreewaysto pantheimage.Oneis by clicking on theimage.Theimagewill
bemovedsothatthemouseclick positionwill becomethecenterof thedisplay.

The secondway to pan the imageis by using the thumbnail locatedat the top of the
imagecontrol panel. Whenthe zoomlevel is greaterthan1 (the imageis zoomedin),
thethumbnaildisplaysaredrectanglerepresentingtheareaof theimagebeingdisplayed.
Themoretheimageis zoomedin, thesmallertherectangle.Theusercanclick anywhere
in thethumbnailto move therectangle.

Thethird way to panthe imageis by clicking oneof thepanbuttons,which arelocated
below thethumbnailandabove thezoombuttons.

2.3.2 Zooming

Theusercanzoomtheimagein andoutby usingthezoombuttonsor by enteringazoom
level in thezoomtext box. Whentheimageis zoomedout to themaximum,thezoomis
level is 1.0; it cannot go lower thanthis. Thehigherthezoomlevel themorezoomedin
theimage.Theleft arrow buttonis for zoomingoutandtheright is for zoomingin.

2.3.3 Adjusting Brightness

Brightnessof the imageis controlledby the Brightnessbuttonsandtext box below the
zoombuttons.Theleft arrow buttonmakesthe imagedarker andtheright buttonmakes
it lighter. Thebrightnessrangeis usuallybetween100- 2000.Thelower thenumberthe
darker theimage.Brightnessof 200-500is typically goodfor mostimages.

2.3.4 ChangingSize

By default the imagesizeis 400by 400pixels. The usercanchangethe imagedisplay
sizeby selectinga differentsizefrom thedropdown menulocatedunderthebrightness
buttons.
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Table1: Header�elds for aQ4 image

HeaderName Description Example
OVERLOAD CUTOFF Themaximumintensity 65535

valuefor eachpixel
HEADER BYTES Lengthof theheader 512
DIM Imagedimensions 2
BYTE ORDER Machinebyteorder little endian

(little or big endian)
TYPE Typeof storedvaluefor eachpixel unsignedshort
SIZE1 Width of theimagein pixel 2304
SIZE2 Heightof theimagein pixel 2304
PIXEL SIZE Sizeof thepixel in cm 0.0816
BIN Detectorbinnedmode none
DETECTOR SN Detectorserialnumber 403
TIME Exposuretime 30.041451
DISTANCE Detectorto sampledistance 175.000000
PHI Phi 89.000000
OSCSTART StartingPhi/Omega 89.000000
OSCRANGE Oscillationrange 1.500000
WAVELENGTH Wavelengthin Angstrom 0.979413
BEAM CENTER X BeamcenterX in mm 94.000000
BEAM CENTER Y BeamcenterY in mm 94.000000
PIXEL SIZE Sizeof thepixel in mm 0.0816
EXPOSURETIME Exposuretime in seconds 30.0415
TWO THETA Two-thetaangleof thedetector 0

(notsupportedatSSRL)
DETECTOR Detectorname ADSCQUANTUM4

2.4 Imageheader

Theimageheaderis retrievedvia theimageserver. Theheader(Table1) displaysuseful
informationabouttheimage.

2.5 Analyzing the image

Whenthe userclicks on Analyze Image, Web-Icewill run LABELIT (SPOTFINDER
module)to analyzethe image. The resultsof theanalysiswill bedisplayedunderSpot
Statistics in theright handsideframeof theImageViewer page.Alternatively, theuser
canchooseto performimageanalysisautomaticallyfor eachimageselectedby setting
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this optionin thePreferencesTab(seesection7.3). Whentheimagehasbeenanalyzed,
theusercanusetheShow spotoverlay checkbox to togglebetweendisplayingthehigh-
lightedspots,ice ringsandresolutionlimits or theoriginal image.

Theoutputimagedisplaysthefollowing features:

� Goodspots(potentialBraggspots):greenborder

� Dubiousspots(overloaded,weak,icediffraction,etc.) : yellow border.

� Spotmaximumpixel: White dot (morethanwhite dot in a spotindicatesmultiple
maxima).

� Initial estimateof theresolutionlimit: Greencircle.

� Ice rings: Orangecircles.

Theresultsdisplayedby Web-Iceinclude:

� Numberof goodBraggcandidates

� Averagespotmodeleccentricity:The closerto 0, the morecircular the spotsare.
Veryhighvalues(around0.8or higher)mayindicatehighmosaicity.

� Numberof ice rings.

� Resolutionestimate

� Maximumcell edgeestimatedfrom thedistancebetweencandidateBraggspots.

� Saturation(percentageof theoverloadedvalue)for thestrongestpeaks.If it exceeds
50%,theremaybetoomany overloadedspots.

� Numberof spotswith overloadedpixels

� A scorefor theimagecalculatedasfollows:

1. A scoreis assigneddependingon theresolution(rangingfrom 14 for resolu-
tion higherthan1.5 	A to 1 for lower than8 	A.

2. The scoreis then adjustedby -5 to +4 points dependingon the diffraction
strength,spotshapeandnumberof ice rings.

3. �nally the scoreis normalizedresetso that the minimum scoreis 0 (for no
diffraction).

Both the log andtheoverlaid image�le generateby SPOTFINDER aresaved in thedi-
rectory
/data/userid/webice/image . Forexample,if joeuseranalyzesinf 1 001.img ,
output�les inf 1 001.log andinf 1 001.spt.img will besavedin the
/data/joeuser/webice/image directory.
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3 Autoindex and strategycalculation

TheAutoindex Tabis usedto autoindex testdiffractionimages(with theoptionto collect
the test imagestoo) and to calculatedatacollectionstrategies that optimizedatacom-
pleteness.It canalsobeusedto inspectadatacollectionstrategy generatedduringsample
screening.

Theautoindex andstrategy resultsfor eachsamplearegroupedunderasaRun. Eachrun
hasgot a uniquename. The autoindex Tab navigation toolbar (seesection4) contains
links to displaya summaryof all theuser's runs(underuser Runs), startan interactive
applicationto generatenew runs(New Run) or inspector edit oneof theruns(Selected
Run)

Figure4: Navigationtoolbarin theAutoindex tab

3.1 The Runs page

TheRunspage(�g.5) displaysatablesummarizingall theautoindexing resultsgenerated
by Web-Ice.

Figure5: Autoindex tabpageshowing asummaryof all autoindex runs.

For eachrun, thefollowing arelisted:
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1. Theimagesusedfor autoindexing.

2. Thecrystalscorecalculatedas1:0 � (0:7 � e� 4=d) � (1:5 � rmsr ) � (0:2 � � ),
whered is theresolutionlimit in 	A, rmsr(describedabove) is in mm, and� is the
mosaicityin degrees.

3. Thenumberof spotsin theimageandthenumberof reliablediffractionspots(found
afterrejectingtheweakestandstrongestspots).

4. Thenumberof ice rings.

5. Theautoindex softwarebestguessof thecrystallattice.

6. The estimateddiffraction resolutionlimit basedon I =� I statistics(seesection
4.1.1).

Therunscanbesortedby alphabeticalorderor by time of creation.TheUpdate reloads
thepage(this is usefulto displayresultsgeneratedby Web-Icein thebackgroundsince
thelastvisit to thepage)

3.1.1 Selectinga run

Clicking on a run nameallows the userto edit andreusethe run or inspectthe results.
Oncea run hasbeenselected,it will be highlightedin the user Runs table. The user
canrevisit a selectedrun by clicking on thename,or usingtheSelectedRun link in the
navigationtoolbar(�g.4).

3.1.2 Deleting runs

To cleartherun andall its contents,click thelink [Delete] in theCommandscolumnof
theuserRunstable.

3.2 Generatinga new run

SelectingNew Run link in theAutoindex navigationtoolbaropensa new run form page
(�g.6). Theuserhasthreeoptions:1) autoindex existing imagesstoredin theMC com-
puters,2) importa strategy calculatedduringscreeningof thecurrentlymountedsample,
or 3) to collectandautoindex new testimagesfrom a mountedsample.Thelast two op-
tions requirethe userto connectto a beamline(�g.1) andthey canonly be usedduring
beamtime.

A namefor therunmustbechosen.Therunnamemustbeasinglewordof alphanumeric
characters.
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Figure6: New run form page.

Pressingtheenterkey or clicking the Createbuttonwill createthe run; clicking on the
Cancelbuttonwill returnto theuser Runspage.

TheRungenerationtool requiresjavascriptenabledon thebrowser.

3.2.1 Autoindexing existing images

ThisoptionassumesthattheuserhasalreadyusedBlu-Icetocollectthediffractionimages
and,for anomalousdispersionexperiments,the�uorescencescansrequiredto character-
ize the sample. In this caseWeb-Icecan readthese�les andsupplya datacollection
strategy to theuser.

Theoptionis selectedby clicking the”Autoindex existing images”buttonin thenew run
form page(�g.6) andclicking the Createbutton. This will take the userto the Setup
pagewhich guidesthe userthroughthe following run setup steps(The Prev andNext
buttonscanbeusedto navigatebetweenthevarioussteps):

1. Choosingtheimages:Thedirectoryandimagenamescanbeenteredby theuseror
selectedusingtheBrowsebutton(�g.7).

2. Choosingthestrategy: Theuserhastheoptionto selectthestrategy usingbeamline
speci�c parameters;this optionis disabledunlesstheuserhasselecteda beamline
(�g.1); this option takesinto considerationthedetectorpositionandenergy limits
enabledat thebeamline,andusesthebeamintensityto provide anestimateof the
absorbeddose. If the userwishesto calculatethe strategy, but is not currently
collectingdata,theoption to calculatestrategy of�ine shouldbeused.Theoption
not to calculatethestrategy is usefulif theuserdoesnot intendto collectdatafrom
the crystal, but only examinethe diffraction quality (e.g., during manualsample
screening).

3. Choosingthe type of experiment(�g.8): The typesavailable are Native, MAD
(threewavelengths)andSAD (SAD is alsotherecommendedmodeto collectdata
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Figure7: Selectionof directoryandimagesfor autoindex.

for IsomorphousReplacementphasing).Notethattwo oscillationrangesmaximiz-
ing the uniqueandanomalouscompletenesswill be alwayscalculatedregardless
of theexperimenttype. Therangeoptimizinganomalouscompletenesswill bese-
lectedby default for MAD andSAD experiments.

Figure8: Selectionof MAD experimentstypefor ”Autoindex Only” option.

4. For MAD andSAD experiments,theenergiesmaybeinputby theuser, or imported
from anautochoochsummary�le; usethedirectorybrowsertool to locatethesum-
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mary �le, selectit by clicking on the radio button next to the �le nameandthen
click on theLoad ScanFile button. Important: TheFile �lter in thePreferences
tab(seesection7) mustcontaintheentry*summaryfor thedirectorybrowsingtool
to displaythis �le type.

5. To doatwo-wavelengthMAD experiment,changetheappropriateenergy inputbox
to 0 (it is bestto leaveout the”peak” or the”in�ection” energy - theremoteenergy
shouldalwaysbecollectedon MAD experiments).

It is alsopossibleto enterthe �le name(specifyingthefull pathnamein theinput
text boxnext to theLoad ScanFile button.Notethatonly the”peak” energy needs
to beenteredfor aSAD experiment.

6. The elementandedgeinput boxeswill be readin from the summary�le. Note:
If a summary�le is not given, it is recommendedto supplythe heavy atomtype.
Thismakesit possibleto giveamoreaccurateestimateof theradiationdosefor the
experiment.

7. Otheroptions(�g.9): The usercanselectthe Laue group andcell if known. If
not given,thedefault strategy will optimizecompletenessfor thelowestsymmetry
groupin thepredictedBravaislattice.For SAD and MAD experimentsit is possi-
ble to enterthenumberof residuesandheavy atomsin themonomer. If given,and
theatomtypeis known, they will beusedin thedosecalculationfor thestrategy.

Theuserhasalsotheoption to useeitherBESTor MOSFLM asthestrategy pro-
gram. The chosenprogramwill be usedto calculatethe full oscillationrangefor
datacollection.

Figure9: Symmetryandstrategy options.
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3.2.2 Collecting test imagesand autoindexing

This optionallow theuserto collect testimagesanda �uorescencescanfrom a sample.
In thecurrentversion,thesamplemustbepreviouslymountedby hand,or usingtherobot
via Blu-Ice, andcenteredby the user. The slit sizeshouldalsobe setto an appropriate
valuebeforehand.

Theoptionto collectimagesandautoindex canbeselectedfrom theNew Runform (�g.6)
afterchoosinganaccessiblebeamlinefrom thetoolbar. Creatingtherunwill taketheuser
to the Setup pages. The Prev andNext buttonscanbe usedto navigatebetweenthe
following steps:

1. Choosesample:In thecurrentversionof Web-Ice,theusermayonly collectimages
from sampleswhich have beenalreadymountedeitherby the robot (via Blu-Ice)
or manually. In laterreleases,it will bepossibleto usetherobotto mountsamples
from Web-Ice.

2. ChooseDirectoryandimageroot name:Thedirectorywherethe testimageswill
bewritten to canbetypedin or, if it alreadyexists,selectedusingtheBrowsetool.
Theimagerootnamewill default to therunname.

3. Choosingthestrategy: Theuserhastheoptionto selectthestrategy usingbeamline
speci�c parameters;this option takesinto considerationthe detectorpositionand
energy limits enabledat the beamline,andusesthe beamintensityto provide an
estimateof theabsorbeddose.Theoption to calculatestrategy of�ine is disabled.
Theoptionnotto calculatethestrategy is usefulif theuserdoesnotintendto collect
datafrom thecrystal,but only examinethediffractionquality (e.g., duringmanual
samplescreening).

4. Choosethetypeof experiment(seesection3.2.1).For SAD andMAD experiments,
thereis the option to collect a �uorescencescanfrom the anomalouselementof
interest;to do this, selectthePerform Fluorescencescanoption,andclick on the
absorptionedgeof interestin theperiodictableappearingat thebottomof thepage
(�g.10).

For SAD experiments,the periodic tablewill enableselectionof elementswith-
out an absorptionedgein the beamlinespectralrange. Clicking on the element
namewill selectthe lowestenergy attainableat the beamlinefor maximizingthe
anomaloussignalpresentin thedata. Important: This choiceof energy doesnot
guaranteethattheanomaloussignalcanbedetected.In somecases,collectinghigh
redundancy datawill alsobenecessary;in thecurrentversionthiscanonly bedone
by manuallyextendingthephi rangesuppliedby Web-Ice.

If theoptionto collectthescanis notused,theenergiesmaybeinputby theuseror
importedfrom anautochoochsummary�le (�g.8); usethedirectorybrowsertool
to locatethesummary�le, selectit by clicking on theradiobuttonnext to the �le
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Figure10: Selectionof absorptionedgeto doa �uorescencescan

nameandthenclick ontheLoad ScanFile button.Youcanalsoenterthe�le name
(specifyingthe full path namein the input text box next to the Load Scan File
button.Note: only the ”peak” energy is required for a SAD experiment.

To doatwo-wavelengthMAD experiment,changeoneof theenergy inputboxesto
0 (it is bestto leave out the ”peak” or the ”in�ection” energy - the remoteenergy
shouldalwaysbecollectedon MAD experiments).

Note: If a �uorescencescanis not collectedandsummary�le is not given, it is
recommendedto supplytheheavy atomtype.Thismakesit possibleto giveamore
accurateestimateof theradiationdosefor theexperiment.

5. Chooseotheroptions(�g.11): Theusercanchoosetheexposuretime, oscillation
angle,beamattenuationandresolutionfor the test images.The default exposure
timeis areasonablevaluefor well diffractingcrystalsat theselectedbeamline.The
default resolutionis basedonthecurrentdetectorsampleandenergy (or theabsorp-
tion edgeenergy for SAD or MAD) andthedetectortypeinstalledat thebeamline.
The default attenuationcorrespondsto the currentvalueat the beamline;usually,
no attenuationis necessaryfor the test images,exceptfor BL12-2. Changingthe
resolutionwill make the detectormove at the startof the imagecollection. The
Lauesymmetryandcell canalsobe given if known (seesection3.2.1); the strat-
egy programusedto calculatethe oscillationrangefor datacollection(BEST or
MOSFLM) canalsobeselectedhere.

For SAD and MAD experiments:Thenumberof heavy atomsandthenumberof
residuespermonomermaybealsospeci�edhere.If given,they will beusedin the
dosecalculationfor thestrategy.
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Figure11: Optionsfor testdatacollectionandautoindexing.

3.2.3 Importing the screeningstrategy

If thesamplehasbeenmountedandanalyzedduringa screeningexperiment(seesection
4), a new run canbecreatedto view theoptimaldatacollectionstrategy for thatsample.
To do this from theautoindex tab,follow thesesteps:

1. Makesurethattheappropriatebeamlineis selected(�g.1). Click on NewRun and
thenon theImport buttonin theNew Run Form page.Thesoftwarewill display
someinformationpertainingto thesample.A default run namewill bebuilt from
thespreadsheetID andthesamplenameis alsosupplied.

2. Edit thedefault runnameif desired,andclick Import Run.

Note: It is alsopossibleto import thestrategy from theScreeningTab(seesection4.1.3)
or by launchingtheWeb-Iceapplicationfrom thescreeningtabin Blu-Ice.

Important: The import featureis only enabledif the sampleis still mountedon the
goniometer. If thesamplehasbeendismounted,theautoindex mustberepeatedin order
to obtaintheoptimalphi rangefor datacollection.
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3.3 Executing the run

After the run setuphasbeencompleted,a summaryof the user's choicesis displayed.
Theusercanclick theEdit Setupbuttonto changethechoicesor theRun buttonto start
collectingor autoindexing theimages.

The RunStatuswill be periodicallyupdatedin the Run box (�g.12). Messageswill be
displayedwhenautoindexing resultsare readyfor viewing. It is possibleto useother
Web-Icetoolswhile theprocessingis running.

Clicking theUpdatebuttonwill reloadtheruncontents.

3.3.1 Aborting autoindexing

Theusermaychooseto abortthedatacollectionor autoindex run by clicking theAbort
buttondisplayedafterstartingautoindexing (�g.12).

Figure12: RunningAutoindex

3.4 Viewing the run results

TheSelectedRun displaysa seriesof links (�g.13) to facilitateviewing all therun anal-
ysisresults.
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Figure13: SelectedRunnavigationlinks

3.4.1 Scan

The[Scan]pageonly appearsif thePerform FluorescenceScanoptionwasselectedfor
a MAD/SAD experiment.This pagewill displaya graphshowing the raw �uorescence
countsasthescanis beingcarriedout,aswell asmessagesfrom thescanoperation.Once
thescanis processedwith autochooch,aplot of f ' andf” will alsobeavailable.Theplots
canbesavedasPNGimagesby right-clickingonthemandselectingtheSaveImageAs...
optionfrom themenu.

3.4.2 Log

The[Log] link allows theuserto inspectthedetailedautoindexing log (with information
abouteachprogramandversionthat is run andexit status)anddatacollectionstatuson
theconnectedbeamline.Thelatterlog is sharedwith Blu-Ice

3.4.3 Autoindex Summary

The[Autoindex Summary] pagedisplaysthere�ned valuesfor thedirectbeamcoordi-
nates(Beamx andBeamy) andthedistances;aninitial estimatefor themosaicitybased
onhow many of theobservedspotsarepredictedby thebestsolution;anda list of index-
ing solutions.

For eachindexing solution,theprogramsdisplaysthefollowing:

� Metric �t : This is a measureof the distortionof the unit cell requiredto �t the
symmetry. This increaseswith thesymmetrybut oftenremainsbelow 0.1for good
solutions.

� rmsd: Rootmeansquaredeviationbetweentheobservedandthepredictedpattern.
Usuallylessthan0.5for goodcases.

� # spots: Numberof spotspredictedby thesolution(up to amaximumof 600).

� Crystal system, Unit Cell (in 	A) , Volume(cell volume).

23



3.4.4 Solutions

Clicking on the [Solutions] link will displaythe resultsof solutionre�nementandim-
ageintegration. Becauseimageintegrationis a lengthystepit will only bedonefor the
solutiongivenby theuser(or, by default thebestsolutionfoundby LABELIT) andthe
triclinic solution.

A summaryof there�nementandintegrationresultsis shown at thetopof thepage.Note
that for strongdiffractionimagestheestimatedresolutionlimit mayextendwell beyond
thelimits of thedetector;in orderto collectdatato this resolution,youshouldthenmove
thedetectorcloserto thesample;changingtheexposuretimeby a largeamountmayhave
aneffecton thisestimate.

Note: be aware that the estimatedmosaicity value can be underes-
timated for well diffracting crystals. The estimatedvaluetr eatedas
suspectuntil several contiguousimagesareavailable for postre�ne-
ment.

Thepro�le �tting for thecentralregion of the imagesandintensityintegrationstatistics
aredisplayedbelow the”IntegratedSolution” table.

To accesstheentireMOSFLM log andsummary�le for theintegration,seethe[Details]
link (seesection3.4.6).

3.4.5 Predictions

To view the predictedspots,click on the [Prediction] tab. This pagedisplaysthe ob-
servedspots,andthe predictedspotsafterautoindexing andintegrationwith MOSFLM
for eitherimageusedfor theautoindexing. Theimagedisplayparameterscanbemodi�ed
asdescribedin theImageViewerdocumentation(seesection2.3).

The observed spotsusedfor autoindexing areshadowedin green.

The predictedspotssurroundedby abluecirclearefully recorded.Theonessurrounded
by ayellow circlearepartially recorded.

Ice ringsandtheinitial resolutionestimate(beforeautoindexing) arealsomarked.

3.4.6 Details

[Details] displaysthedirectorytreecontainingall the �les generatedby Web-Iceduring
theautoindex andintegration,includingscripts,orientationmatrix �les, logsandoutput
re�ection �les. Accessto these�les is usefulto validatetheimageanalysisresultsandto
re�ne thestrategy calculationby makingchangesto the input �les andre-runningthem
manually(seesection8). Thecontentsof nonbinary�les canbedisplayedby clicking on
the�le name.
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� Thetopdirectoryin thetree/data/user-id/webice/autoind ex/ru n-id
contains

� The LABELIT subdirectorycontainsthe autoindexing resultsandthe MOSFLM
matrix, inputscriptsandoutput�les for eachpossibleautoindex solution

� The solutionxx subdirectorycontainsthe integration resultsfor the solution
numberxx (01,correspondingto thetriclinic solutionandthesolutionselectedby
LABELIT or input by theuser. It alsocontainsthedosecalculationresults(in the
RADDOSEdirectory)andthestrategy input scriptsandlog �les for eachpossible
symmetryconsistentwith theautoindexing solution(in directoriesnamedafterthe
correspondingLauegroup).

� The SCANdirectorycontainsall the output�les from the �uorescencescan2 (if a
MAD or SAD experimenthasbeenselected).These�les arealsowritten to the
imagedirectory.

� If MOSFLM is chosenasthe strategy program,a BESTdirectorycontainingthe
input andlog �les from the programBEST (usedto calculatethe exposuretime)
will alsobegenerated.

3.4.7 Strategy

Thestrategy calculationresultsareshown underthe[Strategy] tab.

The optimal oscillationrangefor all the Lauegroupsandthe overall completenessare
displayedin the ”SpaceGroups” table (�g.14). An upperlimit for the oscillation per
image(deltaphi) is alsoshown in this table. Above this deltaphi value,morethan3%
re�ection in oneor moreimagesin thephi rangewill overlap.Note: Themaximumdelta
valueis basedon themosaicityestimation.If themosaicityis underestimated,thedelta
phi valuewill beoverestimated.

Figure14: Spacegroupsummarytable.

2http://smb.slac.stanford.edu/facilities/software/blu-ice/scantab.html#output�les

25



Clicking ontheLauegroupnamewill displaythefull recommendeddatacollectionstrat-
egy for that spacegroup at the bottomof the page. A greenarrow (�g.14) is usedto
point out thecurrentlyselectedspacegroup. TheBESTstrategy calculationresultscan
alsobedisplayedby selectingtheappropriatetabsabove thedatacollectionstrategy ta-
ble (�g.15)3. Clicking on the phi rangesdisplayedin the tablewill togglebetweenthe
strategy to optimizeanomalousdataanduniquedatacompleteness.

Figure15: Strategy navigationtabsto togglebetweenthestrategy summarytableandthe
completenessandoverlapanalysisfor eachLaueclassin theautoindexing solution.

TheData Collection Strategy tableshows all the requiredinput for a Blu-Ice datacol-
lectionrunbasedonthestrategy calculationresults.Below is anexplanationof how each
quantityis determined.If the resultsarenot suitablefor theusers'experimentit is pos-
sible to re-run the calculationsasexplainedin the troubleshootingsection(seesection
8).

� Experiment type: This will alsodisplaya warningif a non-default total oscilla-
tion rangeis selectedin theSpaceGroup Table (e.g.,if theuserselecteda SAD
experiment,but clickedon thephi rangemaximizinguniquecompleteness).

� Mosaicity and Score: Thesevaluesareshown for informationpurposesonly. If
themosaicityis �agged aspoor, or thescoreis low, it is stronglyrecommendedto
inspecttheimages(seesection3.4.5)beforeproceedingto datacollection.

� Oscillation start and oscillation end: For nativedatacollection,thedefaultvalues
optimizetheuniquedatacompleteness.

For SAD andMAD experiments,thevaluesmaximizingtheanomalouspair com-
pletenessareselectedinstead,andthetotaloscillationrangeis doubled(ie, themul-
tiplicity of thedatais doubledfor eachwavelength),sinceincreasedmultiplicity is
betterfor anomaloussignaldetection.

Note that the total oscillationrangealsodependson whetherMOSFLM or BEST
is selectedfor the calculation. MOSFLM usesthe standardphi rangefor a given
symmetryandcrystalorientation,while BESTcalculatestheminimumoscillation
requiredto obtainanoverall99%completeness;thelatteroftenresultsin areduced
oscillationrange.

� Oscillation angle: SinceMay 2008,the oscillationanglecalculatedby BEST is
used.Thisshouldnotexceedthemaximumdeltaphi valuedisplayedin thestrategy
summarytable.

3For runsgeneratedbeforeMay 2008theselinks will displaytheMOSFLM strategy calculationresults
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� Oscillation wedge: For conventionaldatacollection,it is suggestedto collect the
entire run in a single continuouspatch. For MAD and SAD experiments,data
collection in wedgesis preferable,to minimize the amountof damagebetween
Bijvoet or dispersive pairs. When feasible,the wedgesize is chosenso that the
total dosereceivedby eachwedgeof datadoesnot exceed0.025MGy. However,
if thedosewedge-basedsizeis smallerthana minimumwedgesize(basedon the
amountof time neededto changeenergy on eachindividual beamline),the latter
will beselectedinstead.

� Resolution: This is the resolutionfor which the strategy hasbeencalculated.A
warningis displayedif themaximumresolutionpredictedfrom theimageintegra-
tion statistics(shown underthe [Autoindex] and[Solutions] links) is higherthan
thevalueat thedetectoredge.

� Exposure time: BEST is usedto estimatethe optimal exposuretime to collect
datawith an I =� I of 2 at the resolutiongivenabove. For SAD andMAD exper-
iments,the exposuretime is halved; instead,twice asmany imagesarecollected
(see”oscillation startandoscillationend” above. This hasbeenshown to improve
theanomaloussignal.

If the exposureper imageis too short, it will be resetto the minimum allowed
value; in this case,a suitablebeamattenuationwill be calculatedto avoid image
overexposure.

� Attenuation; Calculatedto avoid tooshortexposuretimes4.

� Detector to sampledistance: Detectorto sampledistanceto obtaintheresolution
givenabove. If thepredictedresolutionis shorter, awarningwill bedisplayedwith
therequiredsample-to-detectordistance.

Note: If the detectordistanceto achieve the maximumresolutionin
the warningdiffersnoticeablyfrom theothervalue,the valuesfor the
exposuretime andoscillationanglemaynot bevalid any more. In this
case,it is recommendedto recollecttestimagesat thenew distanceand
repeatthestrategy calculation.

� BeamstopDistance: Minimum beamstopto sampledistancerequiredto collect
dataata low resolutionof 40 	A. To collectdataata lowerresolution(at theexpense
of a higher imagebackground)the beamstopmustbe moved further back. Note
thattheoptimalvalueis differentat wavelengthsotherthantheoneusedto collect
thetestimages.

4Note that the actualattenuationmay differ slightly from the calculatedattenuation.Also, on MAD
experiments,the attenuationat the remotewavelengthwill be slightly different to the attenuationat the
edgeenergies.
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� Energy: For nativecrystalexperiments,theenergy is readfrom theimageheader;
thisis alsothedefault for SAD experiments,unlesstheuserhasselectedtheelement
from the periodictablewith the Perform FluorescenceScanoption (seesection
3.2.2). In thesecases,the software may display a warning suggestinga higher
energy for crystalsdiffracting to very high resolution;if so, it is recommendedto
recollecttest imageswith appropriatevaluesof energy anddetectordistanceand
repeatthestrategy calculation.

In all othercases,theoptimalenergiesfor MAD andSAD datacollectionwill be
calculatedbasedon a �uorescencescanor valuessuppliedby theuser.

� Detector type: This is readfrom the imageheaderanddisplayedfor information
purposes.

� Detectormode: Dezingeringis suggestedif theexposuretime perimageis longer
than30 seconds.

� Inversebeam: This optionis selectedfor SAD experiments(inversebeam= Yes).
For theotherexperimenttypesthis is setto No (no inversebeam).

� Number of images: Obtainedby dividing thetotaloscillationrangeby theoscilla-
tion perimage.

� Absorbeddose: Estimateof theabsorbeddoseassumingnoheavy atomspresentin
thesample,asolventcontentof 50%andauniformcrystalsizeof 100microns.For
MAD experiments,thedoseat eachenergy will begiven. If thetotal doseexceeds
theGarmanlimit 5, a warningwill be displayed;for MAD andSAD experiments,
a morestrict limit (half theGarmanlimit) is used,astheaccuratemeasurementof
anomalousdifferencesis easilyaffectedby radiationdamage;in addition,for MAD
experiments,only dataat two energies6 will becollected.Othermeasuresto reduce
theabsorbeddoseareleft to theuser'sdiscretion:decreasingtheexposuretimeper
imageis thebestoption in mostcases.However, if anabundantsupplyof crystals
is available,decreasingthenumberof imagesis alsoanoption.

Important: The dosecalculatedfor MAD andSAD experimentscan
besigni�cantly underestimatedif theproteinbuffer/cryoprotectantcon-
tains a high concentrationof ions suchas Ca, Cl or SO4 or heavier
atoms).Pleaseseethetroubleshootingsectionto �nd outhow to calcu-
lateamorerealisticdosein this case.

5http://www.pnas.org/cgi/content/abstract/103/13/4912
6http://smb.slac.stanford.edu/public/research/staff publications/(IUCr)%20Faster%20data-

collection.htm
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3.5 Initiating data collection

Thevaluesgivenin theStrategy table(seesection3.4.7)canbeusedfor subsequentdata
collectionusingthe Export Run De�nition , RecollectTest ImagesandCollect Data
setbuttonsin the[Strategy] page(�g.16).

Figure16: Optionsafterstrategy calculation.

� Export Run De�nition : Thisbuttondoesnot initiatedatacollectionautomatically,
but �lls outaBlu-Icerunentry. TheusercanthenopenaBlu-Iceclientandstartthe
datacollection.This optionis usefulif theuserwishesto modify certainbeamline
operationparameterswhich arenot accessiblefrom Web-Ice)(e.g.,dosemodeor
beamsize)or to queuethe datacollectionrun. Someof the settings(oscillation
startandend,oscillationangle,exposuretime, detectorandbeamstop-to-sample
distanceandenergy) canbe editedafter clicking the button andbeforethe run is
exported.

� RecollectTest Images: This is recommendedif theuserwishesto repeatautoin-
dexing andstrategy calculationbasedon thewarningsgivenby thestrategy. Click-
ing thebuttonallows theuserto edit theoscillationangle,exposuretime, detector
andbeamstopdistanceandenergy beforerecollectingtwo imagesandrepeatingthe
analysis.

� Collect Data Set: This button startsdatacollection. The usermay edit the os-
cillation startandend,oscillationangle,exposuretime, detectorandbeamstop-to-
sampledistanceandenergy beforedatacollectionis initiated.

4 ScreeningCrystals

TheScreeningtabprovidesan interfaceto view theresultsof automatedscreeningwith
theBlu-Ice/DCSsoftware. Thescreeningtaballows viewing andeditingof thespread-
sheetcontainingsampleinformationanddiffractionanalysisresultsandalsodetailedin-
spectionof theimagesandresultsobtainedfor eachscreenedsample.

Whenclicking on the ScreeningTab for the �rst time in the session,the browserdis-
playstheUserCassettes, a list of thespreadsheets(�g.17) previouslyuploadedto SSRL
by the user. Whena beamlineis selected(�g.1), the Beamline Cassetteswill list the
spreadsheetscurrentlyassignedto eachcassettepositionin thebeamline.
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Thesearchtool at thetopmakesit easyto locateaspeci�c spreadsheet.Thesearchinput
box allowsuseof thewild-card”*”; in this caseall thespreadsheetsmatchingthepartial
namewill bedisplayed.

Thespreadsheetcontentsareaccessedby clicking ononeof thefollowing links:

� Summary: Displaystheselectedspreadsheetin atableformat.It alsoallowsaccess
to a tool to edit thespreadsheetcontents.

� Details: Allowsdetailedinspectionof thediffractionimageanalysisandautoindex
resultsfor eachsample.

� Download Excel: Allows theuserto downloadthespreadsheetto theuser's com-
puter. If thespreadsheethasbeenusedin theautomaticscreening,theimageanal-
ysisandautoindexing resultswill bein thespreadsheet.

Thelink Upload new spreadsheetdirectsto theScreeningSystemDatabase(usuallyto
uploadanew spreadsheet).

Figure17: Spreadsheetlist with links to thescreeningresults,Excelspreadsheet�le and
theScreeningDatabaseinterface.

Oncea cassettehasbeenselected,it is possibleto revisit the resultsfor that cassette
by clicking on theCassetteSummary andCassetteDetails links in theScreeningTab
navigationtoolbar.

4.1 CassetteSummary

In the CassetteSummaryview, the spreadsheetis displayedin a table format (�g.18).
All rows (eachcorrespondingto a sample)aredisplayed.Thecolumnsandthecontents
displayedcanbecontrolledby thedisplayoptionssetin thePreferencesTab(seesection
7.5).
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Figure18: CassetteSummary:theusers'spreadsheetis displayedin tableformat.

4.1.1 ScreeningResults

If theusercollectstwo imagesduringscreening,autoindexing of theimageswill becar-
ried out automatically. Thefollowing columnswill beshown in theCassetteSummary
- Resultsview andappendedto theuser's spreadsheet:

� Unit cell andBravais lattice. Note that thesymmetryis, at this point just an ed-
ucatedguess. The actualLauegroupand the presenceof pseudo-symmetrycan
only bedetectedduringscaling.Sometimes,particularlyif thediffractionis poor, a
lowersymmetrythanthecorrectonecanbechosenby LABELIT 7.

� Mosaicity: Theinitial mosaicityestimateby MOSFLM. Theestimateis basedon
how many observed spotsarepredictedandit is goodenoughfor strategy calcu-
lation andsamplecharacterization.A moreaccuratevaluecanbe obtainedafter
post-re�nementusinga largernumberof images.

� Rmsr: Root meansquaredeviation betweenthe observed andpredictedspots,as
calculatedby MOSFLM after imageintegration. It is usuallyaround0.05or less
for goodcrystals.

� Resolution: Thediffractionlimit of thecrystalat theusedexposuretime basedon
the I =� I values. The limit is setat I =� I = 1:5 If the diffraction is very strong,
theresolutionmayextendbeyond the limit setby thedetectorareaandsampleto
detectordistanceusedduringscreening.

� Score: Calculatedas1:0 � (0:7 � e� 4=d) � (1:5 � rmsr ) � (0:2 � � ), whered is
theresolutionlimit in 	A, rmsr (describedabove) is in mm, and� is themosaicity
in degrees.A scoreof 0.4-0.6indicatesborderlinequality. Goodcrystalsusually

7http://adder.lbl.gov/labelit/
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have a scoreof about0.8 or higher. This scoreis meantto be usedasan initial
indicatorof thesamplequality;althoughit hasbeenfoundto agreereasonablywell
with humanassessmentin many cases,it is recommendedto inspectthediffraction
beforechoosingasamplefor datacollection.

� Image: Diffractionimagename.

� SystemMessage: If theautoindexing fails, theerrormessagefrom LABELIT will
bedisplayedin this column.

A secondset of resultsare appendedto the Excel �le as a separatecolumn for each
diffractionimage,regardlessof whetherautoindexing hasbeenperformedor not. In the
CassetteSummary pagethey canbeseenby goingto the PreferencesTab(seesection
7.5)andsettingtheImageDisplay Typesetto ”Show all CrystalLinks” (for all samples)
or ”Show SelectedImages”(only for onesample).If a groupof two or morecontiguous
imagesarecollectedat eachcrystalorientation,resultsaregivenonly for the last image
in eachgroup.

Thesevaluesareparticularlyusefulif theautoindex fails. Having an independentqual-
ity assessmentfor eachimageis then useful to determineif the samplemerits further
inspectionor it canbesafelydiscarded.

� Crystal JPEG: Snapshot�le name.

� SpotShape: Meanvalueof thelongestspotdimensiondividedby theshortestone.
It is between1.5and2 for goodcrystals.

� DISTIL Resolution: Resolutionestimateby the LABELIT SPOTFINDER mod-
ule,basedon thenumberof spotsin resolutionshells.

� Ice rings: Numberof ice rings.

� Diffraction Strength: Averagespotintensity.

� Score: Thescorefor theindividual image.0 or 1 usuallyindicatenousefuldiffrac-
tion. A samplescoringhigherthan4-5maymerit inspection.Verydifferentscores
for imagesat differentorientationindicateanisotropicdiffraction or a badly cen-
teredcrystal;this canbecon�rmed by inspectionof theCrystal JPEG.

4.1.2 Selectingsamples

A sampleis selectedby clicking the radio button in the port column(�g.19); only one
buttoncanbeselectedata time.
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Figure19: Selectingthesamplerow A1.

4.1.3 Data collectionstrategy

A datacollectionstrategy will becalculatedduringscreeningif thesamplestaysmounted
onthegoniometerhead8 afterthescreeningshots(i.e.,by insertinga”Stop” in thescreen-
ing task sequencein Blu-Ice - seethe Blu-Ice User Manual9). In this case,the View
Strategy button will direct the userto the Autoindex Tab (seesection3.4), from which
thestrategy resultscanbeviewedoncethestrategy calculationis complete.If thestrategy
calculationhasnot been�nished, theUpdate button in theAutoindex Tabto updatethe
contentsof therun.

4.1.4 Re-analyzingsamples

The Analyze Crystal button canbe usedto re-run the analysisandautoindexing soft-
warefor a selectedsample.This is useful if the test imagesfor that samplehave been
recollectedor in caseof asoftwarecrashor server time-outduringthe�rst analysis.

While a sampleis beingre-analyzedthe Analyze Crystal button will be disabled.Use
theUpdatebutton(seesection4.1.7)to displaythenew analysisresults.

4.1.5 Editing spreadsheetcolumns

To accessthesampleeditingtool, selectacrystalasdescribedabove; then,click theEdit
crystal buttonatthetopof thespreadsheettable.Thiswill link to thetheEdit crystal tool
page(shown in �gure 20). Theselectedsamplerow is displayedandonly certain�elds
areeditable.Click SetCrystal to save thechanges.To cancelthechanges,simply exit
the pageby clicking the CassetteSummary button (to returnto the spreadsheettable)
or All Cassettesor CassetteDetails to accesstheuser's spreadsheetlist or thedetailed
screeningresultviewer respectively.

8Typically, thecrystalorientationwill bedifferentaftereachsampleremount,sothecollectionstrategy
will changeaccordingly.

9http://smb.slac.stanford.edu/facilities/software/blu-ice/screentab.html#ScreeningTasks
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Figure20: Sampleeditingtool

4.1.6 Sorting samples

Somecolumnheadersaredisplayedaslinks. Clicking on will resultin columnsorting,
toggledbetweenascendinganddescending.For example,to sort the samplesby score,
click on theScore columnheader.

Note: Thesortingaffectsthe tabledisplayonly. TheactualExcelspreadsheetis always
sortedby port ID unlesstheusereditstheExcel�le directly.

4.1.7 Updating the Spreadsheet

Thespreadsheetis updatedwith thelatestavailablescreeningresultsautomaticallyevery
5 secondsby default; thiscanbechangedfrom thePreferencesTab(seesection7.5).

TheUpdatebuttoncanalsobeusedto reloadthespreadsheetfrom thecrystalsserver.

4.2 CassetteDetails

TheDetails pageis similar to theImageViewer tab;but insteadof usingthe�le browser
to locatetheimage�le, theuserusesthecassettebrowser.

The top left framedisplaysoneof the imagesof theselectedcrystal. Like in the Image
Viewer, the usercanzoom,pan,andadjustthe brightness.The Analyze Image button
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displaystheimagewith highlightedspotspickedby SPOTFINDER.Theusercantoggle
betweenAnalyze ImageandImageOnly to displayor hidethehighlightedspots.

The top right framecontainsvarioustabsthat displayinformationaboutthe imageand
theautoindexing results:

� Header: TheHeadertabdisplaystheimageheader(Table1).

� Analyze Image: This tabdisplaystheimageanalysisresults(seesection2.5).The
analysisresults(logs and JPEGimages)are storedtogetherwith the user's data
underthedirectorycrystal-analysis.

� Crystal Image: TheCrystalImagetabdisplaysthecrystalsnapshotJPEG�le.

� Autoindex: This tab displaysthe autoindex resultsfrom LABELIT (seesection
3.4). Autoindex will be carriedout if two imagesat differentcrystalorientations
arecollected.Imageor imagescollectedat a third orientationwill not beusedfor
theautoindex.

� Details: TheDetailstablists all theoutput�les from autoindexing. Theresultsare
storedtogetherwith theuser's datain thedirectorylistedat the top of theDetails
view. The�les namedindexXX andindexXX S.mataretheMOSFLM inputscript
andmatrix usedfor solutionnumberXX. By clicking on a �le name,thecontents
will bedisplayedon aseparatebrowserwindow.

Thebottomframecontainsthecassettebrowsertool. It displaysanarraycorrespondingto
theportsin thecassette(or unipuck).Theportsthatcontainvalid crystalid aredisplayed
with links, otherwisethey aregrayedout. Whentheuserclicks oneof theports,the�rst
imagecollectedfor thatport will bedisplayed.

The Analyze andView Strategy buttonshave the samefunctionality asin the Cassette
Summarypage(seesection4.1).

Note: TheUpdatefunctionandbuttononly activatethelink to thelatestsamplefor which
resultsareavailable.It doesnotupdatetheimagesandresultsdisplayed.

5 Beamlinestatus

The beamlinetab containsapplicationsto monitor the beamlineandexperimentstatus.
Thebeamlinetabnavigationtoolbarprovidesaccessto thebeamlinevideocameras,data
collectionstatusanddatacollectionlog.
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Figure21: Navigationtoolbarin theBeamlinetab

5.1 BeamlineSelection

This pageis usedto selecta beamline.Thefunctionalityis identicalto thatof theBeam-
line dropdown menu(�g.1) in thenavigationtoolbar.

5.2 BeamlineVideo

TheVideo link in thebeamlinenavigation toolbaropensa pagedisplayingalmostreal-
time videostreamsof thesampleandbeamlineequipment.Two pan-tilt-zoomcameras
insidethe beamlinehutch, the hutch camera andthe robot camera, provide views of
experimentalhardware. A pan-tilt-zoomcameraoutsidethe hutch, the control panel
cameraprovidesviewsof theinstrumentconsoleandelectronicssystems.

Eachvideofeedcanbedisplayedseparatelyby clicking onthecorrespondingcameralink
in the navigation toolbar. This canbe usefulwhenWeb-Iceis accessedthrougha slow
Internetconnection.Therefreshratefor thevideocanalsobeadjustedin thePreferences
Tab(seesection7.6).

For a list anddescriptionof availablecamerapresetpositionsconsulttheBlu-Ice docu-
mentation10.

5.3 Experiment status

TheStatus link in thenavigationtoolbardirectsto a pagedisplayingthedatacollection
status,experimentalparametersanda thumbnailof the last imagecollected.The image
canbeinspectedin detailby following thelink undertheimage.Thisopenstheimagein
theImageViewerTab(seesection2).

Thestatuswindow alsoindicateswhetheranexperimentis initiatedfrom Blu-Iceor Web-
Ice; in thelastcase,theuseris allowedto interruptdatacollectionfrom thepage

5.4 Experiment log

Theexperimentlog pageis displayedby clicking theLog link in thenavigationtoolbar.
This log is thesameonedisplayedin theBlu-Ice log tab.

10http://smb.slac.stanford.edu/facilities/software/blu-ice/video.html
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Figure22: Beamlinestatuspage

Figure23: BeamlineLog page

Clicking on theDownload buttonat thetop of thelog will opena separatebrowserwin-
dow containingonly thelog, whichcanthenbesavedasa �le in theuser'sdiskarea.The
NewLog buttonclearsthecontentsof thelog.
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6 BeamlineVideo

The Video tab allows usersto view almostreal-timevideo streamsof the sampleand
beamlineequipment.Two pan-tilt-zoomcamerasinsidethe beamlinehutch,the hutch
cameraandtherobot camera, provideviewsof experimentalhardware.A pan-tilt-zoom
cameraoutsidethe hutch, the control panel camera providesviews of the instrument
consoleandelectronicssystems.

Eachvideofeedcanbedisplayedseparatelyby clicking onthecorrespondingcameralink
in the navigation toolbar. This canbe usefulwhenWeb-Iceis accessedthrougha slow
Internetconnection.Therefreshratefor thevideocanalsobeadjustedin thePreferences
Tab(seesection7.6).

For a list anddescriptionof availablecamerapresetpositionsconsulttheBlu-Ice docu-
mentation11.

7 Preferences

ThePreferencetabcanbeusedby theuserto editseveraloptionsaffectinghow andwhen
thedataaredisplayedby Web-Ice.

7.1 Saving the Preferences

Thevaluesenteredby theuserin theCon�guration tablewill be valid the �rst time the
uservisits the differentWeb-Icetools. If the userthen selectsdifferentoptionswhile
runningWeb-Ice,the valuesin the preferenceswill be updated.To preserve the initial
values,the usermustclick the Save button at the bottomof the Con�guration Options
selectionmenu.

7.2 GeneralCon®guration

Figure24: Generalcon�gurationoptions.

11http://smb.slac.stanford.edu/facilities/software/blu-ice/video.html
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� Global Image Dir ectory: This will be the startingdirectory to browse the user
directoriesfor theinput image�les.

� Image Filters: Usedto specify what �les are to be displayedby the directory
browser. This makes it easierto �nd typesof a certaintype. Multiples entries
separatedby ablankspaceareaccepted;for example:”*.img *.mccd*summary”.

� Show WelcomePage: Setto no to stopseeingtheWelcomepageuponlogin to the
Web-Iceinterface.

� Default Tab: Selectthetabto bedisplayeduponlogin to theWeb-Iceinterface.

7.3 ImageViewer Con®guration

Figure25: ImageViewercon�gurationoptions.

� UseGlobal Image Dir ectory: Whenthis is setto Yes, the ImageViewer will use
the directory speci�ed in the GeneralCon�guration (seesection7.2) as starting
point for image�le browsing. If it is setto No, a speci�c Image Dir ectory may
thenbegiven.TheImageDir ectory will beupdatedevery time theuserselectsan
imagefor displaywith theImageViewer.

� Show Overlay Spots: If this option is set to Yes, the ImageViewer will display
the SPOTFINDER generatedimagehighlighting the spotpositions,ice rings and
resolutionlimit. This optionshouldonly besetto Yesin conjunctionwith thenext
optionAutomatically Analyze Image.

� Automatically Analyze Image: Whensetto Yes, theImageViewerwill automati-
cally runSPOTFINDER on theselectedimage.If setto No theusermustclick the
Analyze Imagebuttonin theImageViewer tabto analyzeaspeci�c image.

7.4 Autoindex Con®guration

� UseGlobal Image Dir ectory: Whenthis is setto yes, theAutoindex Viewer will
usethedirectoryspeci�edin theGeneralCon�guration(seesection7.2)asstarting
point for image�le browsing. If it is set to no, a speci�c Image Dir ectory may
thenbegiven.
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Figure26: Autoindex con�gurationoptions.

� Number of runs per page: This setsthemaximumnumberof runswhich will be
loadedanddisplayedona singlepagein theAll Runsframe.It is recommendedto
keepthis numberbelow 20,asloadinga largenumberof runssimultaneouslymay
causeperformanceproblems.

� ReverseAutoindex Log: Whensetto yes, theAutoindex Log displaysmessages
in inversechronologicalorder, i.e., thelatestmessageappearsat thetopof thelog.

� Reverse DCSS Log: When set to yes, the BeamlineLog displaysmessagesin
inversechronologicalorder, i.e., thelatestmessageappearsat thetopof thelog.

� Automatically Update Run Log: Whenset to yes, the autoindex log in the Se-
lectedRunLog pagewill beautomaticallyupdatedastheautoindexing andstrategy
calculatingprogramsrun. If not,anupdatebuttonwill appearon thelog.

� Default StrategyProgram: EitherBESTor MOSFLM.Thisdetermineswhatpro-
gramwill beusedto calculatetheoscillationrange.NotethatMOSFLM is always
usedfor integrationandBESTis alwaysusedto calculatetheoptimalexposuretime
andoscillationangle.

7.5 ScreeningCon®guration

Figure27: Screeningcon�gurationoptions.

� Automatically Update ScreeningOutput: If setto yes,thescreeningresultswill
berefreshedautomaticallyin theCassetteSummary(seesection4.1),anda link to
theresultswill begeneratedin theCassettedetails(seesection4.2).
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� Update Rate (sec): How frequentlythe screeningresultsareupdated.This only
appliesif theAutomaticallyUpdateScreeningOutputoptionis setto ”yes”.

� Column Display Options: Thiscanbeusedto selectthecolumnsdisplayedin the
CassetteSummary(seesection4.1):

– Original: Displaysonly thecolumnspresentin theuser's spreadsheet.

– Minimum: Displaysthe cassetteport number, crystal ID, proteinnameand
thecommentcolumn.

– Results:DisplaysthesamecolumnsastheMinimum displayplusthecolumns
containingthescreeningresults(generatedby thescreeningsoftware).

– All: Displaystheoriginal spreadsheetandtheresultscolumns.

� Image Display Options: Theseoptionsdeterminethe informationshown in the
Imagescolumnof theCassetteSummary(seesection4.1).

– Hide images:Displaysonly theimagename.

– Show Imagelinks only: Displaystheresultsof thediffractionimageanalysis
for theimagescollectedat differentcrystalorientationsduringscreeningand
links to the diffraction imageand crystal snapshots.Clicking on the links
opensawindow displayingaJPEG�le.

– SelectedSampleonly: Displaystheresultsof theimageanalysisanddiffrac-
tion imageandcrystalsnapshotJPEGsfor thesampleselectedby theuser.

� Crystal Sorting Column: By default, the sampleswill be sortedby the column
selectedin thisoption.

� Crystal Sorting Dir ection: By default, the sampleswill be sortedin the order
(ascendingor descending)selectedin this column. For example, if the Crystal
SortingColumnis ”Score”,andtheCrystalSortingDirectionis ”Descending”,the
highestscoringsampleswill bedisplayed�rst.

7.6 VideoCon®guration

Figure28: Videocon�gurationoptions.
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� DisplayedCamera: Thisoptioncontrolswhatvideofeedis displayedby default in
theVideopage.SelectingAll will displayall videofeeds.If theuser's bandwidth
is limited, it maybemoreadvantageousto displayonevideofeedatonetime.

� Camera Update Rate: The usermay choosehow often (in seconds)the video
refreshesthe imagefor eachcamera. Shortertimesprovide a moresmoothlive
video,at theexpenseof bandwidthusage.

8 Troubleshooting

Q. I havetyped the nameof the image®le in the File input box, but the
JPEG ®le is not displayedand the right frame displaysºFailed to load
imageheaderº

Makesurethattheimageexists(ie, no typos)andis readable.

You musttype the full path to the imageinput window - alternatively, try usingthe �le
browserin thebottomframe.

Q. I getan HTTP error when trying to display or refresha page

HTTP errorsmay be causedby transientglitchescommunicatingwith the server. Try
again.If theproblempersists,tell theusersupportstaff.

Q. In the Autoindex tab, the ºRunsºtable doesnot get loadedproperly
(the ®elds for the runs are empty); when trying to display the run
contents,the browserdisplaysan impersonationserver error

If this problemhappens,try reducingthe numberof runsdisplayedper pagein the au-
toindex taboptionsin thePreferencestab. If theproblempersists,theremaybea large
numberof userstrying to connectto theimpersonationserver. Let theusersupportperson
know aboutthis.
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Q. When I try to collect imagesor export a run to Blu-Ice, I get an
error messagesayingthat therearetoo many runs already. What does
this mean?

Thereis a maximumlimit of 16 datacollectionrunsin Blu-Ice. Whenall the runshave
beenusedup, Web-Icewill give this error message.If this happens,opena Blu-Ice
window (via theNX client if youarearemoteuser)anddeletesomerunsmanually(doing
thiswill NOT deleteor affect thedatacollectedby theseruns).

Q. Autoindex/Screeningfails with a MOSFLM error. What hashap-
pened?

After autoindexing the images,LABELIT runsMOSFLM to integratethe images.This
servesto con�rm that the latticechosenby LABELIT is correctandprovidesadditional
informationaboutthecrystaldiffractionpropertiesandqualities.Unfortunately, theinte-
grationstepsometimesfails, particularlyfor poorcrystals. If this happens,you cansee
theautoindexing resultsfrom LABELIT by following the[Details] link in theAutoindex
Tabor in theCassetteDetails pagein theScreeningTab,andclicking on thelabelit.out
�le.

For experiencedMOSFLM users:The Details pagealsocontainsthe input andoutput
MOSFLM �les (calledindex## andindex##.out,with thenumbercorrespondingto dif-
ferent LABELIT solutions. Often the error will happenwhen integrating the triclinic
solution,i.e., examinetheindex01.out�le. You might beableto integratetheimagesby
tweakingtheinputparametersin theinput �les.

Q. What do the SystemErr ors displayed in the Spreadsheetmean?

In most cases,a systemerror indicatesthat a autoindex solution could not be found;
a ”No Indexing Solution” error messageis given in this case,followed by the speci�c
cause:

� Too few non-icespots(x) in image#

� Too few candidateBraggspots(x) in image#

� Too few goodBraggspots(x) in image#

Thesethreeerrorssimply indicatethat therearenot enoughspotsfor reliableau-
toindexing. InspectthecrystalJPEGimagein theScreeningCassetteDetailspage
to verify thatthecrystalis hit by thebeam(thecrystalshouldberoughlyin themid-
dle of the image).Re-mountingthecrystalandcenteringmanually(andadjusting
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the beamsizeto decreasethe background)may help. Weakly diffracting crystals
mayneedlongerexposure.

SeetheLABELIT manual12 for a detailedexplanationof how spotsarechosenfor
autoindexing.

� Too few unimodalBraggspots(x) in image#

� couldn't �nd 3 goodbasisvectors

Thereerrorsusuallyindicatehighmosaicityor low crystaloverallquality.

OccasionallyAutoindex mayfail with aMOSFLM error. SeepreviousQuestion.

Q. My crystal is pseudo-cubic,with the true symmetry being rhombo-
hedral. I want to useWeb-Iceto calculatethe phi-r otation strategy, so
I tried entering the known Laue group and unit cell in to the Autoin-
dex run setup. This failed. Autoindexing also failed when I gave just
the Laue group. How can I get the right strategy?

In many casesenteringthe known symmetryandcell is a goodway to handlepseudo-
symmetry. However, this is a very specialcase. As shown by the LABELIT indexing
log �le, your crystalcanbe indexed in four possiblerhombohedralsettings,depending
on which bodydiagonalof theprimitive cell is takenasthe threefold. Thesefour cases
cannotbedistinguisheduntil thedataareintegratedandsymmetry-relatedintensitiesare
compared.Still, if radiationdamageis a problem,thereis a way to identify thethreefold
with minimal initial data.Follow thesesteps:

1. Collect1 degreeoscillationimagesat0, 1, 2, 3 degrees,and90 degrees.

2. UseWeb-IceAutoindex Tab to index onthe0 and90degreeframes.Now navigate
to the Details button to display the nameof the Unix directory that containsthe
processingresults.

3. OpenaUnix commandshellandchangeto thatdirectory. Issuethecommand
labelit.rsymop 1 4
this integratesthe�rst 4 degreesof dataandhelpsidentify thecorrectsetting.

4. Againin Web-Ice,returnto theAutoindex results,andhit theSetupbutton.Request
theadditionalintegrationof thecorrectsolution(verify whichsolutionnumbercor-
respondsto the correctsettingin the Autoindex solution list), andhit ”Submit”.
Whenthis is complete,proceedto theStrategy button,selectthecorrectsolution
numberin the solutionselectionbox, andreadoff the optimal phi-rotationrange
from there.

12http://adder.lbl.gov/labelit/html/manual.html
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Q. How can I verify that the data collection strategy is calculatedcor-
rectly?

1. Inspecttheresultssavedto your disk areausingthe [ Details ] (seesection3.4.6)
link.

2. If you do not agreewith the input usedto calculatethe strategy (e.g.,mosaicity,
resolutionlimit) or otherassumptionsmadeaboutthesample,youcanedit theinput
command�les written outby Web-Iceandre-runtheprogramsfrom thecommand
line on theblcpucomputers:

� To run BEST: edit the�le run best.cshin thesubdirectorysolution##/'space-
group(if BEST is usedastheStrategy Program) or in theBESTsubdirec-
tory (if MOSFLM is usedastheStrategy Program); thenrun it as”source
run best.csh”.ConsulttheBESTdocumentation13

� To run theMOSFLM strategy: edit strategy.mfm and/orstrategy anom.mfm
(if MOSFLMisusedastheStrategyProgram) andtestgen.mfmin thesolution##/'space-
group' subdirectory, andrun themas”sourcestrategy.mfm” (for example).

� To recalculatethedose:edittherun raddose1.csh�le in thesolution##/RADDOSE
subdirectoryandrunRADDOSEby typing
source run raddose1.csh
Note that for MAD experimentsyou will alsohave to run run raddose2.csh
and(if using3 energies)run raddose3.cshto calculatethecorrectdoseateach
of theenergiesusedin theexperiment.
Seealsonext question...

Q. My buffer contains1M NaCl and I have very small crystals. How
do I accountfor that in the dosecalculation?

� Opentherun raddose1.csh�le (seepreviousquestion).Add theline

SATM Na 1000 Cl 1000

(i.e., the element(s)in your sampleheavier thanoxygenandits concentrationin
mM).

� You canalsosupplythe truesizeof your crystal(in theCRYSTAL line - the �rst
numbershouldthe dimensionalongthe spindle)andthe numberof heavy atoms
per monomer(underPATM) if you have not de�ned this alreadyusing the web
interface.

� Re-runRADDOSEasexplainedin thepreviousquestion.

13http://www.embl-hamburg.de/BEST/best3.1manual.html
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SeetheRADDOSEdocumentation14

Q. Why is the predictedresolutionlower than I expected?

If the resolutionlimit is lower thanthe target resolution,usea longerexposuretime for
the testimages.Recollectthe test images(usingthe Recollectbutton) andincreasethe
exposuretime.

14http://smb.slac.stanford.edu/facilities/software/xtalsoftware/raddose.html
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