S P 0 0 3 4 f FermilabHisto-ScopeUSER’S GUIDEV4.0

Terms and ConditionsYou may freely use and distribute this software, provided that you agree to abide by thefollowing Terms and Conditions:oAny redistribution of the software shall include this text, and/or the DistributionPolicy section of the LICENSE file, which contains essentially the same information.oThe User shall acknowledge the origin of the software wherever its use is referenced.oThe user is asked to feedback problems, benefits, and/or suggestions about thesoftware to the Fermilab Software Providers and/or FermiTools management.Indemnification by User of Third Party ClaimsThe User, his/her directors, officers, employees, and agents hereby release and waiveall claims against URA, its trustees, overseers, directors, officers, employees, agents,subcontractors, successors and assigns, for any and all liability and damages arisingfrom the reproduction, use or other disposition of the software. The User shallindemnify URA and the U.S. Government for all damages, costs or expenses, includingattorney’s fees, arising from the utilization of the software, including, but not limitedto, the making, using, selling or exporting of products, processes or services derivedfrom the Licensed Software. The User agrees to indemnify, hold harmless and defendURA, its trustees, overseers, directors, officers, employees, agents, subcontractors,successors and assigns, against any and all liability, damage, loss, cost, change, claim,demand, fee or expense of every nature and kind which may at any time hereafter, besustained by URA by reason of claims of third parties arising out of alleged acts oromissions of the User in the reproduction, use or other disposition of the LicensedSoftware.Disclaimer of WarrantiesThe software is Licensed on an "as is" basis only. Universities Research Association,Inc. (URA) makes no representations, express or implied. URA makes norepresentations or warranties of merchantability or fitness for any particular purpose,that the reproduction, use or other disposition of the Licensed Software will notinfringe any patent, copyright, or trademark. The entire risk as to the results andperformance of this software is assumed by the User.The User agrees that URA, its trustees, overseers, directors, officers, employees,agents, subcontractors, successors and assigns shall not be liable under any claim,charge, or demand, whether in contract, tort, criminal law, or otherwise, for any and allloss, cost, charge, claim, demand, fee, expense, or damage of every nature and kindarising out of, connected with, resulting from or sustained as a result of executing thisagreement. In no event shall URA be liable for special, direct, indirect or consequentialdamages, losses, costs, charges, claims, demands, fees or expenses of any nature orkind.Liabilities of the GovernmentThis software is provided by URA, independent from its Prime Contract with the U.S.Department of Energy. URA is acting independently from the Government and in its ownprivate capacity and is not acting on behalf of the U.S. Government, nor as its contractornor its agent. Correspondingly, it is understood and agreed that the U.S. Governmenthas no connection to this software and in no manner whatsoever shall be liable for norassume any responsibility or obligation for any claim, cost, or damages arising out of orresulting from the use of this software.

Histo-ScopeSoftware Version:V4.0Date:1/18/97Host System Support:DEC/ULTRIXDEC/OSF-1SGI/IRIXSun/SolarisIBM/AIXGraphics Support:X-based workstationor X-TerminalOptional Software:HBOOK Version 4.21 (or later)WWW Page:http://www-pat.fnal.gov/histo_doc/histo_ug.htmlThis software was produced by the Nirvana project of the PhysicsAnalysis Tools Group. The Nirvana project goal is to provide visuali-zation tools for Fermilab physicists that make effective use of computerworkstations and Graphical User Interfaces. Histo-Scope is a pilotproduct for a suite of easy to use, Motif based tools for physics analy-sis.Histo-Scope was written by:Mark Edel, project leaderKonstantine IourhaJoy KyriakopulosJeff KallenbachPaul LebrunBaolin RenUser’s Guide Written by Joy Kyriakopulos and Donna ReidTitle Figure: Clockwise from top right:1D Histogram representing a Dalitz plot of D+->k+p-p- mass2D Histogram representing a Dalitz plot of the D+->k-p+p+ decayNtuple Window for Dalitz Ntuple data, used to generate scatter plotAnimation Slider window for Scatter PlotScatter plot representing a Dalitz plot of p-p- invariant mass vs. kaon momentum in D rest frame.Main Window, listing all data items in the file.Copyright Status:Fermi National Accelerator Laboratory (FNAL) documents aresponsored by the U.S. Department of Energy under Contract No.DE-AC02-76CH03000. Therefore, the U.S. Government retains anon-exclusive, royalty-free license to publish or reproduce thesedocuments or software for U.S. Government purposes. Alldocuments and software for this product are protected under theU.S. and Foreign Copyright Laws, and FNAL reserves all rights.

Table of ContentsIntroduction8New Features for Histo-Scope V4.09Part I - Using the Histo-Scope Program11Getting Started with Histo-Scope11User Interface Overview for Beginning Motif Users13Using Histo-Scope20Create Multiple Plot Window27Connect to Process Window29Verifying Proper Setup of Permissions30One-Dimensional Histograms32Two-Dimensional Histograms35Indicators, Controls, and Triggers37Indicator Window37Control Window38Trigger Window39Ntuple Window40Time Series Plots43XY Plot45XY Scatter Plot48XYZ Scatter Plot50Adaptive Histogram52Adaptive Two-Dimensional Histogram54Two-Dimensional Cell Plot57Overlay Plots 59Adjusting Plot Settings59Getting Help59Getting Statistics on the Data59Setting Styles for Markers and Lines60Showing/Hiding the Variables Legend62Sliders: Observing the Effect of Other Ntuple Variableson the Plot62Rebinning Ntuple Data Displayed as a Histogram63Labeling of Histogram Bin Edges64Altering Cell Size for Data Displayed as a Cell Plot64Other Views65Showing/Hiding Titles65Scaling and Panning the Plots66Showing/Hiding Backplanes for 2D Histograms66

Table of Contents (con�t)Showing/Hiding Errors for Histograms67Thickening/Lightening Scatter Plot Points67Update Options for all Plots67Printing a Plot68Generating a PostScript File of a Plot69Showing/Hiding the Range for Indicators and Controls70Deleting a Mini-Plot70Changing the Window Title70Removing an Overlaid Plot70Closing a Plot70Part II - HSDIR Directory Tool71 tohbook Tool71Part III - Histo-Scope Library Subroutines72Histo-Scope Data Routines73Building and Running the Example Programs 78Example ProgramsFORTRAN80C90FORTRAN Binding RoutinesRoutines for all Users93Routines for HBOOK95Histo-Scope data routines95Item Creation Routines96Filling Histograms/Ntuples and Setting Errors100Setting Indicators, Reading Controls, and Checking Triggers102Functions for looking up items:103Functions for getting properties of all items104Functions for reading/writing items from/to files105Functions for managing data items106Functions for Accessing Histogram Data108Calculations on histogram data112Summing Groups of Histograms and Ntuples116Functions for accessing Ntuple data117C Binding Routines120Routines for all Users120Routines for HBOOK122

Table of Contents (con�t)C Binding Routines (con�t)Histo-Scope data routines122Filling Histograms/Ntuples and Setting Errors127Setting Indicators, Reading Controls, and Checking Triggers129Functions for looking up items:130Functions for getting properties of all items131Functions for reading/writing items from/to files132Functions for managing data items133Functions for accessing histogram data135Calculations on histogram data139Summing Groups of Histograms and Ntuples143Functions for accessing Ntuple data145Hints for Programmers148Release Notes150RequirementsHBOOK Circular Ntuple SupportUNIX restriction on putting Histo-Scope process inbackgroundSome X-Servers do not destroy child dialog windowsPrinter Options windowFloating Point ErrorsSetting up Histo-Scope on UNIX without Fermilab’s ups/updIndex152

Histo-Scope User’s GuidePage 88

IntroductionHisto-Scope is a tool to select and display histograms, Ntuples, andscalar values from a program as data is being created or analyzed.Using Histo-Scope, physicists can interactively "browse" through thelarge quantities of statistical data that their analysis and data acqui-sition programs gather as they run. It is intended to complementexisting physics applications, and provides new interactive methodsfor viewing data with immediate access to data while a program isrunning.Histo-Scope requires an X-based workstation (DEC/ULTRIX, DEC/OSF-1, SGI, Sun, or IBM/Risc) or an X Terminal or X-based workstationthat can connect to one of these hosts. In addition, if HBOOKhistograms or Ntuples are to be viewed, the HBOOK software isrequired on the host that creates the data.Histo-Scope has two parts. One part is a library of routines whichcan be inserted in the physics analysis or data acquisition codewithout significantly changing its behavior. No restrictions areimposed upon the user analysis process except that it mustperiodically call an update routine. It does not need to run on aworkstation, and is not linked with any graphical user interface code.These user library routines are described in Part III of this guide.The other part of Histo-Scope is the "scope" program. Running as aseparate, concurrent process (and possibly running on a differentmachine), the scope requests and displays data from the datacreation process. The scope is easy to use. It responds to mouse andkeyboard input and provides the interactive graphing and plottingthat enable users to view their data quickly and effectively. Usingthe Histo-Scope program is described in Part I of this guide. Usersfamiliar with graphical user interfaces will probably want to skimthrough this part of the manual, especially the section User InterfaceOverview.Histo-Scope is intended to be used in an online environment as wellas in offline applications. In contrast to other existing histogrammingpackages, Histo-Scope was designed to have somewhat limitedcapabilities for exhaustive analysis of histograms or Ntuples.Instead, it is a small, highly interactive tool, written exclusively forworkstations or X-terminals supporting Motif and X-Windowsgraphics. It emphasizes graphics representation, graphics speed,and maximum exploitation of windowing and mouse interaction. For

Histo-Scope User’s GuidePage 99example, while Histo-Scope does not provide curve fitting, it doesprovide a number of animation techniques such as dynamic re-binning of Ntuple histograms and the ability to interactively rotatetwo dimensional histogram plots.

New Features for Histo-Scope V4.0The most significant new features in Histo-Scope V4.0 are:oNew "View Overlaid" button in main panel - allows you tochoose plots and display them in ONE plot window, overlaid ontop of each other. Some plot settings now refer only to thefirst or "base" plot.o New "View Multiple" button in main panel - allows you tochoose plots to be displayed in single multi-plot window.oMultiple selection of plots in main panel list box. Now you canselect more than one plot in the list box of the main panel. Todo this, use the Ctrl and Shift keys in addition to the firstmouse button. You can also hold the mouse button down andselect contiguous items in the list by dragging while holdingthe button down.oYou can now re-title your plot window by selecting the"Change Window Title" plot setting from the plot settings menu(the menu that pops up when you press the right mousebutton when pointing to a plot).oYou can now specify in the histo command that you want toconnect to a client. Use the -clientid option followed by thestring you put in the HS_INITIALIZE call, and if necessary usethe -rhost and -ruser options to specify the remote host andremote username (just as you would in the Connect to Clientdialog). These options can be used with the -config optionwhich specifies the configuration file to use.oDrag & Drop has been extended. In V3.1.1 you used Drag &Drop to drag plots into empty multi-plot window frames. Now,in addition, you can drag (2D) plots on top of other plots tooverlay them. To undo this action (if this wasn’t what youwanted to do), there’s a new plot setting: Remove OverlaidPlot.

Histo-Scope User’s GuidePage 1010oHistograms can now have various fill patterns. To specifythese, select "Set Histogram Style" from the plot settings menu.oHistograms can now be plotted as a marker with/without errorbars. To do this, choose the "Set Histogram Style" option fromthe plot settings menu and click on the linestyle option menu.At the bottom of the list of linestyles you will find markertypes you can select.oMany 2D plots now allow colors to be specified for linestylesand markers: XY Plots, Time-Series, Histograms, AdaptiveHistograms, Sorted XY Plots.oYou can now ask the Histo-Scope main panel to display thedata type of the items in the list box. There is a new togglebutton for this at the bottom of the panel.oThere are new callable routines in the client library:hs_histo_with_config-starts histoscope, tells it to read aconfig filehs_num_connected_scopes - returns the number of con-nected histoscopeshs_load_config_string-causes all connected histoscopes toload config commandshs_load_config_file-causes all connected histoscopes toload a config filehs_create_group-create a grouphs_delete_items-delete a list of items (for betterbrowser performance)hs_kill_histoscope-allows you to kill a histoscope youstarted.oA C++ Binding for the Histo-Scope API was contributed byRoque D. Oliveira at the University of Pennsylvania. Thesefiles can be found in Histo-Scope�s contrib directory($HISTO_DIR/contrib).This user�s guide is available as a World Wide Web page at URL:http://www-pat.fnal.gov/histo_doc/histo_ug.htmlA hardcopy version of the user�s guide is available from the FermilabComputing Division Library (WH8NE). A Postscript file of the manualis available in Histo-Scope�s doc directory ($HISTO_DIR/doc).

Histo-Scope User’s GuidePage 1111

Part I - Using the Histo-Scope ProgramGetting Started with Histo-ScopeThe Histo-Scope program is the "scope" part of the tool. It can be runindependently or invoked directly from a user’s program. If you arenot using the workstation console display, and have instead usedtelnet or rlogin to access the host system, you will need to let theoperating system know which display you are using:1Set the DISPLAY environment variable:% setenv DISPLAY devicename:0For example, setenv DISPLAY fnpspc.fnal.gov:0 tells the X softwareon a Unix host to use your X display fnpspc.fnal.gov.Next, set up Histo-Scope by typing:2 setup histoAnd, if running Histo-Scope directly, type:% histoYou should shortly see Histo-Scope’s Main Window pop up. If youexperience any problems with starting or running Histo-Scope pleaserefer to the sections on Release Notes and Setup. If invokingHisto-Scope from your own program, please refer to Part III -Histo-Scope Library Subroutines in this guide.Optionally, if you want to view a Histo-Scope data file, you canspecify this file to open on the Histo-Scope command line. If youwould like to specify an HBOOK file to open on the command line,precede the HBOOK filename with �-hbook �. For example:% histo histoFile.hs% histo -hbook hbookfile.hst

1For details on using X display devices with a remote UNIX host, refer to TN0050,Distributed Graphics Applications in X Protocol, available in the Fermilab ComputingDivision Library.2 The setup facility is available on Fermilab machines with UPS/UPD (Unix) or VPP (VMS).If you are off-site and do not have access to setup, please refer to the release notes fordirections on setting up Histo-Scope for your use.

Histo-Scope User’s GuidePage 1212When listing an hbook file on the Histo-Scope command line, you canalso specify a block size to use to open the file by preceding the blocksize with �-blocksize �. For example:% histo -hbook hbookfile.hst -blocksize 1024Another command line option is to specify a clientid causing Histo-Scope to connect directly to a client process that is currently running.The clientid is the string which is passed to hs_initialize in yourclient program. You can optionally specify a hostname by includingthe �-rhost� argument and a username by including the �-ruser�argument. These options are only required if your client is runningon a remote host or under another username.% histo -clientid clientname -rhost hostname -ruser usernameYou can also specify a configuration file to open automatically byusing the �-config� argument. This will re-load a previously savedconfiguration file which contains commands for opening windows,scaling plots, adjusting plot appearances, setting slider positions, etc.For further information, see page 21.% histo -config file.cfgThe �-clientid� and �-config� arguments can be used together. Histo-Scope would first connect to the client process and then theconfiguration file would be read.

Histo-Scope User’s GuidePage 1313User Interface Overview for Beginning Motif UsersHisto-Scope utilizes the OSF/Motif windowing environment. This sec-tion gives an overview of the graphical user interface. For additionalinformation, refer to the OSF/Motif User’s Guide. Users familiar withOSF/Motif can probably skip this section.Whenever you move the mouse, the pointer on your screen movescorrespondingly. When this guide tells you to "point to" something, itsimply means move the mouse until the pointer on your screen ispositioned over the "something". The mouse buttons enable you toperform the following actions:¥"Click" means press and release a button without moving thepointer.¥ "Double-click" means click a button twice in rapid succession.¥ "Drag" means press and hold a button while moving the pointer.

Histo-Scope User’s GuidePage 1414Before a window can receive input from you, it must be selected asthe active window. To select a window, point to any part of the win-dow and click the left (select) button on the mouse.1Dragging the title bar of a window will move the entire window.Clicking the minimize button will change the window to an icon.(To restore the icon back into a window, point to the icon and dou-ble-click the select button.)The window menu button is used to display or "pull-down" thewindow menu. It allows the following functions:Restore restore a window from an icon or after maximizingMove change the location of the windowSize change the size of the windowMinimize shrink the window to its icon representationMaximize enlarge the window to cover the entire root windowLower put a window visually behind other windows on thescreenClose immediately stop the window and make itdisappearYou can change the size of a window by dragging the part of thewindow frame that you want to alter. For instance, dragging thebottom right corner of the window frame downward and to the rightwill enlarge the window in both of those directions. Changingwindow size is useful for enlarging a histogram or plot, increasingvariable assignments in the Ntuple Window, or increasing thenumber of visible items in the Main Window item list.All Motif windows contain the window controls described above.Histo-Scope uses the Motif Application Controls described below.

1If your X display is set up with implicit keyboard focus policy, rather than the defaultexplicit focus, you need not click the select button for the keyboard focus to change asyou move the mouse. For specific information on keyboard focus policies, refer to theOSF/Motif Style Guide and the OSF/Motif Programmer’s Guide.

Histo-Scope User’s GuidePage 1515Drag Method: Point to the word for the menu you want todisplay, press and hold the select mouse button to display themenu, drag the pointer to highlight the desired function, andthen release the button.¥ Click Method: Point to the word for the menu you want to dis-play, click the select button once to display the menu, point tothe desired function, and then click again.If you decide you don’t want to execute a function after the menu isdisplayed, point away from the menu (so that no function is high-lighted), and then release or click the select button.Menus and their functions can also be accessed without using themouse. Instead, a key combination can be typed. This is helpfulwhen you don’t want to move your hand from the keyboard to themouse and for experienced users familiar with Histo-Scope’s menuitems.

Histo-Scope User’s GuidePage 1616¥A mnemonic allows you to select a menu which has one of itsletters underlined. To select that menu, press the Alt* keywhile typing the letter that is underlined. For example to pulldown the

File/Process menu, type Alt F.After pulling down the

File/Process menu, you can select oneof the items in it by typing the letter that is underlined in thatitem. For example, to choose

Open Histo-Scope File, type O.¥An accelerator key for most of the menu items inside of a pull-down menu is listed next to the item. Just type that key whenthe window containing that menu has keyboard focus toperform the desired function. For example, to

Open Histo-Scope File, type Ctrl O (hold down the control key while youtype O).When a menu item cannot be selected, its name is greyed out (thename looks very light). Greying-out is also used for other controls(like list boxes and pull-down menus) when they cannot be selected.This is usually the case when the function that the control performsdoes not make sense in the current context or state of the window.Pull-down menus outside of the menu bar work in a similar fash-ion. These menus typically appear as text outlined by a box contain-ing a square menu button. When you click on the pull-down menu,the menu pops up over the box.

Histo-Scope User’s GuidePage 1717a list. Histo-Scope lists are constrained to select only one item from alist at a time. To select an item in the list, do one of the following:¥Point to the item and click the select mouse button,¥Or, use the up- and down-arrow keys to move the highlightto the item to selectAfter selecting an item in a list, another control, a push button, isused to perform an action on the list item. Alternatively, double-clicking an item will perform the default action on that item.A push button is a control that causes an immediate action whenpressed. To press a push button, point to it and then click the selectbutton. Push buttons can direct Histo-Scope to perform a desiredfunction or pop up another window for your interaction with arelated set of functions. If a push button has a dark frame outsideand around it, typing <Return> is equivalent to clicking the mouse toselect the push button. In addition to window-specific push buttonssuch as Open and View, Histo-Scope uses standard push button labelsfor the following common functions:OKcauses Histo-Scope to apply any changes you made inthe window and dismiss it.Applyapplies any changes you made in the window withoutdismissing the window.Resetcancels any changes you made to application controlsin the window and resets their contents to thewindow�s initial state (when it was popped up).Cancelcloses the window without performing any changesyou made since the window popped up or the Applybutton was pressed. The state of the window will bethe same as if you hadn’t changed anything.Dismissjust makes the window disappear without affecting itscontents or state.Whenever a Histo-Scope list box is too small to hold all the items thatneed to be displayed, scroll bars allow you to control what portion

is displayed. Scroll bars usually reside at the right edge (for verticalcontrol) or bottom (for horizontal control) of a box. Each scroll barhas an arrow at each end, and a rectangular slider in the middle. Theslider represents the current (relative) position of the displayed

Histo-Scope User’s GuidePage 1818portion of the screen and the size of the displayed area in relation tothe total area that

can be displayed. When the slider is moved, thatportion of the screen represented by the slider is displayed. Theaction of the display as it moves is called scrolling. There are threeways to scroll items and move the slider:¥Using the arrow buttons - point to the arrow that points towardthe direction you want the slider to move; press and hold theselect button until Histo-Scope displays the portion you want tosee. This scrolls line by line (for the vertical scroll bar) or by"column" (horizontal scroll bar).¥Using the slider - grab the slider and move it where you wantit. The portion of the screen represented by the slider is dis-played.¥Using the space between the slider and an arrow button - clickon the space between the slider and one of the arrow buttons.The text will scroll one "page" in the direction of the arrow.Pressing and holding the select button will scroll page by pageuntil you release the button.

Histo-Scope User’s GuidePage 2020Using Histo-Scope’s Main Window

Histo-Scope User’s GuidePage 2121

Histo-Scope User’s GuidePage 2222selected process. Once the connection is established, Histo-Scope will display the top-level items and sub-categories ofdata items that Histo-Scope can access from that process.When selecting Connect to Process, if you already have a fileopen or are connected to another process, Histo-Scope willfirst ask you if you want to close or disconnect before itpops up the Connect to Process dialog box.Re-Read Same File(Ctrl R)If you currently have a file open, you can select Re-ReadSame File to update Histo-Scope with new data that mayhave been written to the file since Histo-Scope opened it. Toensure that all your plot windows reflect new data, Histo-Scope will close all plot windows (after checking that it�s OKto do this) before re-reading the file.�Close File/ConnectionSelecting Close File/Connection allows you to close a file orconnection, but leaves all displayed plots available forviewing. If you were connected to a process, no moreupdating will occur.Load Configuration(Ctrl L)Configuration files are files of Histo-Scope commands foropening windows, scaling plots, adjusting plot appearance,setting slider positions, etc. Save Configuration... saves thecurrent appearance of your Histo-Scope session (excludingopening the file or making the connection). Load Config-uration re-loads these configuration files. Use L o a d Configuration after you have opened a data file or connectedto a process. More than one configuration file can be loadedin a single session. Loading additional files simply displaysthe additional plots specified in the new files. Note thatconfiguration files do not specify the file or connection to beopened, nor do they specify Preferences settings. Config-uration files are an editable but undocumented ASCII textfile format.

Histo-Scope User’s GuidePage 2323Save Configuration(Ctrl S)Save Configuration saves the current appearance of yourHisto-Scope session (excluding opening the file or makingthe connection) to a file which can later be loaded with LoadConfiguration. Histo-Scope will pop up a file selection boxthrough which you can specify the file name of the config-uration file. Note that configuration files do not specify thefile or connection to be opened, nor do they specify Prefer-ences settings. Configuration files are an editable butundocumented ASCII text file format.Exit(F3)Histo-Scope will exit.After opening a file or connecting to a process, Histo-Scope willchange the title in the title bar from "Histo-Scope" to the filename orprocess you specified. Also, the histograms, Ntuples, and other dataitems belonging to the top-level category will be listed. The Categorypull-down menu and Sub Categories list box can be used to selectsub-categories and navigate through the category (or HBOOKdirectory) structure for your data. To select a sub-category, click onit and press the Open button, or just double-click on the sub-category.To view a histogram, Ntuple or other data item, first, select the oneor more items that you are interested in. If you have one item toselect, simply point to it with the mouse and either click on it onceand then press the View button, or just double-click on the item inthe list box. If you have more than one item to view, there are a fewdifferent ways to select them. If they are contiguous items in thelist, you can press the left mouse button and drag the mouse over theitems you wish to select, then release the button. A second way todo this same thing would be to point and click on the first item, thenmove the mouse to the last item you wish to select and point andclick on that item while holding down the shift key. Then you canpress the View button. If you want to select items that are notcontiguous in the list, select the first item (or group of items) asdescribed above, then move the mouse to the next item and select itby pointing and clicking on that item while holding down the ctrlkey. Then you can select the View button to display the plots.If the items selected are all 1D Histograms or groups, you shouldnotice that two additional View buttons will become sensitive to

Histo-Scope User’s GuidePage 2424mouse-clicks, the View Overlaid button and the View Multiplebutton. The View Overlaid button will cause the plots to be displayedoverlaid on each other and the View Multiple button will cause theplots to be displayed in a multiple plot window. If one or more itemsselected is a 2D Histogram, you can view it in a multiple plot window,but it cannot be overlaid. Therefore, only the View and ViewMultiple buttons will be sensitive. When viewing a histogram,indicator, control, or trigger a plot window will pop up displaying theitem using the default style for that type of data. When requestingan Ntuple, the Ntuple Window will first appear to allow you tospecify various kinds of plots and variable assignments.When the item selected is a group, the View button will display theitems in the group according to the group type specified by the userprogram that created the group (see HS_CREATE_GROUP). Thus plotswill be displayed individually, in a multiple-plot window, or in anoverlaid plot window, according to this default group type. The ViewMultiple and View Overlaid buttons override the default behavior.Once an item is displayed, you can change the presentation style viapop-up menus from the plot or indicator window using the third(right) mouse button (see section Adjusting Plot Settings). Theplots can also be rescaled by changing the window size, dragging onthe axis tick marks, or typing new endpoint values in the AxisSettings dialog. Two-dimensional histogram and 3D scatter plots alsoallow rotation of the plot in space. Any number of histograms,Ntuples, plots of Ntuples, or alternate views of histograms andNtuples can be displayed simultaneously in separate windows, andall plots can be printed. Further details on the capabilities andfunctions of each data/plot type can be found in subsequent sectionsof this guide.

Histo-Scope User’s GuidePage 2525¥how often Histo-Scope should request new data from aconnected process,¥to set/unset buffer graphics mode,¥to set/unset whether plot help windows pop up the firsttime you view that kind of plot, and¥to save your preferences of the above.Update Frequency...Update frequency is used only when connected to a runningprocess. The default value is set to three seconds, meaningthat every three seconds Histo-Scope will request new datafrom the connected process. To change the updatefrequency, use the mouse to drag the slider bar to the valueyou desire. Increasing this value will save CPU time at thecost of a longer interval between plot updates.Buffer GraphicsInitially Buffer Graphics mode is off (indicated by theabsence of the square toggle button to the left of the wordsBuffer Graphics. Graphics buffering changes the way Histo-Scope draws moving graphics in X-Windows. Depending onyour X-Windows server or X-Terminal, turning on bufferedgraphics may either improve or degrade animation quality.Whether your hardware will run well with buffer graphicsturned on depends on a number of relatively complicatedfactors. The best way to find out is just to try it. Before youdo, however, note that some X-Terminals and PC based Xservers may not have enough memory to run properly inbuffered graphics mode. When an X server runs out ofmemory, it will kill the process that made the last memoryrequest, or in some cases, crash itself. Most X-Terminals andPC X servers with limited memory capacity have some kindof memory display that you can invoke to monitor theirmemory usage. It is advisable to monitor your X server’smemory usage the first time you use buffered graphics. Theamount of memory that Histo-Scope needs for bufferedgraphics is dependent on the number and size of plotwindows that you have open.

Histo-Scope User’s GuidePage 2626Automatic Plot HelpFor new users, Histo-Scope will by default pop up a windowthat explains how to interact with the type of plot justdisplayed the first time that kind of plot is viewed.Experienced Histo-Scope users will probably want to unsetthis option and save their preferences.Save PreferencesAny of the above preferences can be set and then saved to afile which is automatically re-loaded every time HistoScopeis started. Selecting Save Preferences generates this file inyour home directory with the name .histo .�

Histo-Scope User’s GuidePage 2727Create Multiple Plot WindowTo create a plot window containing more than one plot, selectMultiple Plot Windows... from the Windows menu of the Histo-ScopeMain Window. The Create Multiple Plot Window allows the user toselect plots to appear together in one larger window. This is helpfulfor grouping plots together that are related in some way andprovides a mechanism that makes all the selected mini-plots visibleat the same time.

Histo-Scope User’s GuidePage 2828Click on the Create Window button to create the Multiple Plotwindow. To insert plots of Ntuple variables into a multiple plotwindow, leave one or more mini-plot �cells� empty and use themiddle mouse button to drag a plot onto the empty cell of the mini-plot. (To drag the plot, press the middle mouse button while thepointer is over the plot area of the desired Ntuple plot, and, whileholding the mouse button down, move the mouse pointer over to theempty mini-plot area, and then release the middle mouse button.When you press the middle mouse button, the pointer changes toindicate that your are initiating a drag.)

Histo-Scope User’s GuidePage 2929Connect to Process WindowWhen you select Connect to Process from the Main Window�sFile/Process pull-down menu, Histo-Scope will pop-up a dialog boxthat lists all processes on the machine Histo-Scope was run from thatit can connect to. That is, each running process is listed that hascalled the HS_INITIALIZE routine thereby making itself known toHisto-Scope.

Histo-Scope User’s GuidePage 3030Pressing the Connect button or double-clicking on a process requestsHisto-Scope to connect to the highlighted or selected process. Oncethe connection is established, Histo-Scope will display on the MainWindow the top-level items and sub-categories of data items thatHisto-Scope can access from the process.When selecting Connect to Process from the Main Window, if youalready have a file open or are connected to another process, Histo-Scope will first ask you if you want to close or disconnect before itpops up the Connect to Process dialog box.If you are running Histo-Scope on a Unix system, do not put theHisto-Scope process in the background if you plan to connect to aprocess. This is because the system may put the Histo-Scope processinto a wait state that it will not get out of until the process is put intothe foreground. After the connection is successful, the Histo-Scopeprocess may be put into the background, if necessary, until you needto connect to another process.

Verifying Proper Setup of PermissionsProcesses whose data can be viewed using Histo-Scope use thecomputer�s file system to communicate their existence to the Histo-Scope program. The HS_INITIALIZE call creates a small file which canbe read by a Histo-Scope program that is trying to make aconnection. On Unix, Histo-Scope will create and look for runningprocess identifications in the directory pointed to by the TMPDIRenvironment variable, if defined, or /tmp if TMPDIR is not defined.However, for remote connections, Histo-Scope looks only in the /tmpdirectory on the remote system.For remote access to a running data-generating process you canverify whether you have correctly set up your .rhosts file on thatsystem:Type to the shell on the system you will run Histo-Scope:�% rsh nodename ls /tmpwhere nodename is the remote host name you will be connecting to(i.e. where your data-generating process will be running).

Histo-Scope User’s GuidePage 3131The following is an example .rhosts file:fnalv.fnal.gov smithfnalo.fnal.gov smithfnala.fnal.gov smithfnpspf.fnal.gov jonsmithThis .rhosts file should be created on the host where your data-generating process will run and specifies the access to this accountfrom each node/username listed above (i.e. where you expect to runHisto-Scope). On Unix, .rhosts resides in your home directory.After typing the above rsh command, you should see a directory offiles (or a message saying no files were found). If an error messageis printed, use this to help correct the situation. For instance, if themessage printed is Permission Denied, check your .rhosts file toensure it allows access to your username on the current host system.

Histo-Scope User’s GuidePage 3232One-Dimensional Histograms

Histo-Scope User’s GuidePage 3333scale of the plot by using the mouse to drag a part of an axis (justoutside of the plot) toward one direction or another. Use a point nearthe upper half of the axis to change the maximum axis value. Use anaxis point near the lower half of the axis to change the minimum axisvalue. This will zoom in or out, depending on the direction you dragthat axis point.Once you have scaled a plot, it is possible to grab a point inside theplot and pan the plot, moving it around inside the axes.Histo-Scope allows one-dimensional histogram plots to be overlaid byother one-dimensional plots such as 1-D histograms, XY Plots, andTime Series Plots. Up to ten plots can be overlaid in one window. Toinsert a plot on top of a one-dimensional plot, use the middle mousebutton to drag a plot onto the one-dimensional histogram window(To drag the plot, press the middle mouse button while the pointer isover the plot area of the desired plot, and, while holding the mousebutton down, move the mouse pointer over to the receivinghistogram plot, and then release the middle mouse button. Whenyou press the middle mouse button, the pointer changes to indicatethat your are initiating a drag.) If the drag succeeds, you will seeboth plots overlaid in the receiving window (the source plot remainsunchanged). If the drag does not succeed, you will see the drag iconmove back to the source plot when you release the middle mousebuttonYou can also use the right mouse button to pop-up a menu whichallows the following functions:(Accelerator Key):

HelpShow S tatistics(Ctrl T)Show S liders1 (Ctrl L)Show Re bin Slider1 (Ctrl B)Set Histogram Style...(Ctrl M)Show Legend(Ctrl G)

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)

Error Data2

1 Show Sliders and Show Rebin Slider plot settings are available only for histograms dis-played from an n-tuple.2 Error Data plot setting is not available for histograms displayed from an n-tuple.

Histo-Scope User’s GuidePage 3434

Gaussian ErrorsLabel at Bin EdgesAutomatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)Error data stored for the histogram can be displayed as error bars byselecting Error Data from the plot settings menu. If selected from theNtuple Window, up to three slider variables can be selected foradjusting the plot with animation sliders. See the section AdjustingPlot Settings in this guide for detailed explanations of plot settings.

Histo-Scope User’s GuidePage 3535Two-Dimensional Histograms

Histo-Scope User’s GuidePage 3636Initially, the entire range (excluding overflows) of the histogram isdisplayed. You can change the size of the plot by changing the size ofits window (by dragging on the window frame). You can change thescale of the plot by using the mouse to drag a part of an axis (justoutside of the plot) toward one direction or another. Use a point nearthe upper half of the axis to change the maximum axis value. Use anaxis point near the lower half of the axis to change the minimum axisvalue. This will zoom in or out, depending on the direction you dragthat axis point.Once you have scaled a plot, it is possible to grab a point inside theplot (but still near the axis) and pan the plot, moving it around insidethe axes.The orientation of the histogram can be changed by grabbing a partof the display (away from an axis) with the select (left) mouse buttonand moving the display in space to a different orientation.Using the Ctrl key along with the mouse button for the above scaling,panning, and rotation functions will provide a continuous display ofthe 2d histogram. Without using the Ctrl key, only the axes andlabels are displayed while you are adjusting the plot. (This is thedefault mode to accommodate slow displays).You can also use the right mouse button to pop-up a menu whichallows the following functions:(Accelerator Key):HelpShow S tatistics(Ctrl T)Show S liders1 (Ctrl L)Show Re bin Slider1(Ctrl B)Other

Views

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)

Error Data2

Gaussian ErrorsShow

BackplanesLabel at Bin Edges

1 Show Sliders and Show Rebin Slider plot settings are avilable only for histograms dis-played from an n-tuple.2 Error Data plot setting is not available for histograms displayed from an n-tuple.

Histo-Scope User’s GuidePage 3737Automatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)Error data stored for the histogram can be displayed as error bars byselecting Error Data from the plot settings menu. If selected from theNtuple Window, slider variables can be selected for adjusting the plotwith animation sliders. See the section Adjusting Plot Settings inthis guide for detailed explanations of plot settings.Another view of the two-dimensional histogram as a two-dimen-sional cell plot can be requested by selecting Other Views from thePlot Settings menu. Please see page 45 for further information onthe cell plot.Indicators, Controls, and TriggersThe combination of indicators, controls and triggers allows the userto control the execution of his data acquisition or analysis programfrom Histo-Scope. For instance, should peculiar results come out ofdiagnostic histograms, certain code paths can be internally enabledor disabled, or the job gracefully terminated.

Indicator WindowAn indicator is a scalar value set by a process to indicate the value ofa variable or condition. When selected for viewing from the MainWindow, an Indicator Window pops up:

Histo-Scope User’s GuidePage 3838The Indicator window by default shows the minimum and maximumvalues of the indicator (at the far left and right), and the value of theindicator is displayed in the middle of the window in a rectangularbox. If the indicator has not yet been given a value, or has beenreset, the words * not set * will be displayed in the box.�Use the right mouse button to pop up the plot settings for indicators:Help, Show Range, Automatic Update, Update, and Close. See thesection Adjusting Plot Settings in this guide for detailed explana-tions of plot settings.

Control WindowControls allow a variable in a process to be set interactively usingHisto-Scope. When selected for viewing from the Main Window, aControl Window pops up:

Histo-Scope User’s GuidePage 4040Ntuple Window

Histo-Scope User’s GuidePage 4141Then, select variables from the Variables list box at left and assignthe selected variable to the desired plot position by pressing thecorresponding Assign push-button. Double clicking on a variablename will assign the variable to the next vacant assignment position.To de-assign a variable, click on "<Clear Entry>" and then click on theassignment position you’d like to clear. How each variable is used inthe plot depends on the plot type and the assignment position:

Prefix

UseVVariableXVariable plotted against X axisYVariable plotted against Y axisZVariable plotted against Z axisSVariable not plotted, but used as a slider variable to see�cuts� of dataE+Variable used as error values (+) for preceding variableE-Variable used as error values (-) for preceding variableV+Variable used as vertical error values for the precedingvariable (XY Plot only)V - Variable used as vertical error values for precedingvariable (XY Plot only)H+Variable used as horizontal error values for precedingvariable (XY Plot only)H-Variable used as horizontal error values for precedingvariable (XY Plot only)Up to seventeen variables can be assigned for certain plot types. Toexpose additional plot assignments, drag the bottom frame of theNtuple window downward with the mouse. The window will growdownward as you pull.If only positive (+) errors are specified for a variable, Histo-Scopewill display those error value as symmetric (+ and -) errors.In addition to the variables that are part of the Ntuple, you can usethe Create Variable button to derive additional variables and con-stants for plotting. This will pop up a window that allows you toenter the information for the created variable (see below). Once youhave created a variable, selecting it in the Variables list and pressingModify Variable will pop up a window for making changes.When all the settings in the window are to your liking, press the Plotbutton for the chosen plot or histogram to be displayed.

Histo-Scope User’s GuidePage 4242Many plots can be requested from the same Ntuple Window. Torequest another plot, select the Ntuple window and repeat the aboveprocedure.The Dismiss button will dismiss only the Ntuple window. Plots andhistograms currently displayed will remain open until explicitlyclosed or until Histo-Scope exits.Use the Create Variable button to derive additional variables andconstants for plotting. This will pop up a window that allows you toenter the name and expression for the created variable.

Histo-Scope User’s GuidePage 4343a = sqrt(X) + 2*Yb = Z**2 / (4*X)a**2 + b*a**3The value of the last line of the expression is taken as the value ofthe created variable.Once the variable is created, it can be modified or deleted using thesame window. If you dismiss the window or lose it under otherwindows on your screen, you can pop it up again by selecting thevariable in the Ntuple Window and pressing Modify Variable.Time Series PlotsA Time Series plot will plot the value of a variable from your Ntuplein the sequence in which that variable was collected. Thus, the x-axis values start at zero and increase to the number of occurrences inthe Ntuple. The value of the Ntuple variable is plotted along the y-axis of the plot.Up to eighteen variables can be plotted in one window. To revealadditional assignment buttons, use the mouse to grab the bottomframe of the Ntuple Window and pull downward. The window willgrow as you move the mouse pointer downward.

Histo-Scope User’s GuidePage 4444Initially, the entire range of the plot is displayed. You can changethe size of the plot by changing the size of its window (by draggingon the window frame). You can change the scale of the plot by usingthe mouse to drag a part of an axis (just outside of the plot) towardone direction or another. Use a point near the upper half of the axisto change the maximum axis value. Use an axis point near the lowerhalf of the axis to change the minimum axis value. This will zoom inor out, depending on the direction you drag that axis point.

Histo-Scope User’s GuidePage 4545move back to the source plot when you release the middle mousebutton.You can use the right mouse button on a selected plot window topop-up a menu which allows the following functions:(Accelerator Key):

HelpShow S tatistics(Ctrl T)Set

Mark & Line Style...(Ctrl M)Show Le gend(Ctrl G)

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)Automatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.XY PlotAn XY Plot plots pairs of points in two dimensions. The points aretaken in sequence from the Ntuple and are initially drawn with linesconnecting the points and no markers. The XY Plot can also be usedas an alternative to the Scatter Plot. In this case, use the Set Markand Line Style plot adjustment to turn on markers and turn offconnecting lines. (When the number of points is small, the marksdrawn by the XY Plot are much more visible than the pixel-sized dotsdrawn by the Scatter Plot.) The XY Plot can also plot multiple sets ofvariable X-Y pairs from the Ntuple, distinguish them with differentmarker styles, and draw both horizontal and vertical error bars. Upto nine X-Y pairs can be plotted in one window. To reveal additionalassignment buttons, use the mouse to grab the bottom frame of theNtuple Window and pull downward. The window will grow as youmove the mouse pointer downward.

Histo-Scope User’s GuidePage 4646

Histo-Scope User’s GuidePage 4848

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)Automatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.XY Scatter Plot

Histo-Scope User’s GuidePage 4949In addition to the variables plotted along the x- and y-axis, up tothree additional variables can be selected to adjust the plot asanimation slider variables.Initially, the entire range (excluding overflows) of the plot is dis-played. You can change the size of the plot by changing the size of itswindow (by dragging on the window frame). You can change thescale of the plot by using the mouse to drag a part of an axis (justoutside of the plot) toward one direction or another. Use a point nearthe upper half of the axis to change the maximum axis value. Use anaxis point near the lower half of the axis to change the minimum axisvalue. This will zoom in or out, depending on the direction you dragthat axis point.

Histo-Scope User’s GuidePage 5050T hicken PointsAutomatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.XYZ Scatter Plot

Histo-Scope User’s GuidePage 5151To rotate the plot, use the mouse to drag inside of the boundaries ofthe cube frame. Dragging outside of the cube frame rotates the plotabout an axis perpendicular to the plane of the window.�You can change the scale of the plot by dragging on the axis tics (justoutside of the plot) toward one direction or another. Use a point nearthe upper half of the axis to change the maximum axis value. Use apoint near the lower half of the axis to change the minimum axisvalue. This will zoom in or out, depending on the direction you dragthat axis point.�

Histo-Scope User’s GuidePage 5252(Accelerator Key):

HelpShow S tatistics(Ctrl T)Show S liders(Ctrl L)

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)T hicken PointsAutomatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.Adaptive Histogram

Histo-Scope User’s GuidePage 5353histogram is highest where the data is densest, and lowest where thedata is sparse.Histo-Scope provides two adaptive histogram binning strategies: Splitin Half, and Center of Gravity. The split in half strategy simplydivides the bins into two equal parts when the threshold number offills is reached. The center of gravity strategy starts with the wholedata set and begins splitting the bins at their median value until thebins all contain less than the threshold number of fills. (Becausethere is also a limit on the number of splits (20), bins can actuallyhave more than the threshold number of fills, but these bins willalready be imperceptibly narrow except at very high magnifications.)Initially, the entire range (excluding overflows) of a histogram isdisplayed. You can change the size of the plot by changing the size ofits window. Just drag on the window frame to make the window thesize you desire.

Histo-Scope User’s GuidePage 5454plot and pan the plot, moving it around inside the axes.�You can also use the right mouse button to pop-up a menu whichallows the following functions:(Accelerator Key):

HelpShow S tatistics(Ctrl T)Show S liders (Ctrl L)Show Bin Li mit Sliders(Ctrl R)Show Re bin Slider1 (Ctrl B)Set Histogram Style...(Ctrl M)

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)S plit in Half StrategyCenter of

Grav. StrategyAutomatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.Adaptive Two-Dimensional HistogramA 2-dimensional histogram is a plot of two variables, where each axisis divided into a number of bins. An adaptive histogram is ahistogram whose bins, rather than being spaced evenly, arepartitioned according to the density of the data. A threshold valuedetermines the number of fills at which a single bin is divided intoadditional bins. Thus, the resolution of an adaptive histogram ishighest where the data is densest, and lowest where the data issparse.

1 Show Sliders and Show Rebin Slider plot settings are available only for histograms dis-played from an n-tuple.

Histo-Scope User’s GuidePage 5555

Histo-Scope User’s GuidePage 5656bins all contain less than the threshold number of fills. (Becausethere is also a limit on the number of splits (20), bins can actuallyhave more than the threshold number of fills, but these bins willalready be imperceptibly narrow except at very high magnifications)Initially, the entire range of the data is displayed. You can changethe size of the plot by changing the size of its window. Just drag onthe window frame to make the window the size you desire.You can change the scale of the plot by using the mouse to drag apart of an axis (just outside of the plot) toward one direction oranother. Use a point near the upper half of the axis to change themaximum axis value. Use a point near the lower half of the axis tochange the minimum axis value. This will zoom in or out, dependingon the direction you drag that axis point.Once you have scaled the plot on an axis, it is possible to grab a pointjust inside of the axis and pan the plot so that it moves along theaxis.The orientation of the histogram can be changed by grabbing a partof the display (away from an axis) with the mouse and moving thedisplay in space to a different orientation.�You can also use the right mouse button to pop-up a menu whichallows the following functions:(Accelerator Key):HelpShow S tatistics(Ctrl T)Show S liders (Ctrl L)Show Bin Limit Sliders(Ctrl R)

Axis Settings...(Ctrl A)Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)S plit in Half StrategyCenter of

Grav. StrategyShow

BackplanesAutomatic Up dateUpdate(Ctrl U)Gro w Only(Ctrl O)

Print...(Ctrl P)

Generate PostScript...(Ctrl F)Change Window Title(Ctrl E)

Close(Ctrl W)

Histo-Scope User’s GuidePage 5757See the section Adjusting Plot Settings in this guide for a detailedexplanation of each of these settings.Two-Dimensional Cell Plot

Histo-Scope User’s GuidePage 5858

Histo-Scope User’s GuidePage 5959Overlay PlotsAn overlay plot is the result of using the "View Overlaid" button inthe main panel, viewing a plot group whose group type isHS_OVERLAY, or dragging one plot over another. Some of thefeatures and options offered for the original plots are not available inthe overlayed state. To access these features, you must remove theplot from the overlay (use "Remove Overlayed Plot"), re-create itindividually, and merge it back in to the overlay. Sliders, includingrebin sliders, in an overlayed plot, refer to the original plot, to whichothers plots have been dragged.Interactive sliders and rebinning can still be used on theoriginal(bottom) plot in the overlay. The menu items: ShowStatistics, Show Sliders, and Show Rebin Slider, all refer to thisoriginal plot.�Adjusting Plot SettingsEach plot window described in the previous sections allows you topop up a menu to change the default settings used to display theplot. In addition, the plot settings menu allows printing, writing aPostScript file of the plot, and closing the plot. To bring up the plotsettings menu, make sure the plot is selected (using the first or selectmouse button) and then press the right-most mouse button. The plotsettings menu is used just like the other pull-down menus through-out Histo-Scope, except that you are using the right-most buttoninstead of the left mouse button for selecting items in the menu.

Getting

HelpThe plot settings menu for each plot includes on-line help thatdescribes each plot setting.

Getting Statistics on the DataYou can get statistics on the data used in each plot type. Eachstatistics window includes the name of the data item, the number offills (for histograms) or entries (for Ntuples), the Sum of all the Fills(for histograms only), the mean, standard deviation, minimum, andmaximum for each variable, and overflow sums (histograms only).

Histo-Scope User’s GuidePage 6060

-X +Y-X-X -Y-Y+X -Y+X+X +Y+Y Figure 38a. Figure 38b. Example Statistics Window 2D Histogram OverflowsOne-dimensional histograms have only two overflows: -X and +X.If the statistics window for a plot is displayed at the same time theuser requests a plot to be printed, the statistics are printed to theside of the plot (except for Multiple Plot Windows).

Setting Styles and Colors for Markers, Lines, and Histogram Fill PatternsTime Series, XY, and Histogram plots allow you to place markers onthe data points of the plots. Time Series and XY plots allow you toset line styles for each variable in the plot. Histogram plots allowyou to set the fill style pattern and color for each histogram.If you are using a color display, the color of these markers, lines, orfill paterns can also be set.When you select Set Histogram Style... from the plot setting menu thefollowing window pop up:

Histo-Scope User’s GuidePage 6161When you select Set Mark & Line Style... from the plot setting menuthe following window pop up:

Histo-Scope User’s GuidePage 6262button pops up a window which allows you to change the markercolors.To see how the plot will look with the assignments you’ve made, clickon the Apply button. The OK button will make the assignments anddismiss the window. The Dismiss button will cancel your selectionand dismiss the window. �

Showing/Hiding the Variables LegendBy default, the variables legend in Time Series and XY plots isdisplayed. To make the legend disappear, select Show VariablesLegend from the Plot Settings menu. To make it reappear, selectShow Variables Legend once again.

Sliders: Observing the Effect of Other Ntuple Variables on the PlotSlider variables can be defined for many kinds of plots from Ntupledata. Slider variables are used to study correlations among variablesin the Ntuple. They allow the user to make simple cuts in the Ntuplesample. From the Ntuple Window, assign these variables to thepositions S1, S2, S3... Then select Show Sliders from the Plot Settingsmenu. A window similar to Figure 40 will pop up. s h o w n l a r g e r t h a n a c t u a l s i z e ) By default, each slider is set up so that all points are included andthe radio button shows that all values less than (<) the valuedisplayed are included in the plot. As you move the slider to the left,entries will be eliminated that are associated in the Ntuple with

Histo-Scope User’s GuidePage 6363values greater than the displayed value of the slider variable. Asyou move the sliders, scatter plots lose/add points and histogramslose/add height.When the radio button for greater than (>) is selected, the opposite istrue: all values greater than the value displayed are included in theplot and values less than are excluded. Thus it is possible byselecting the same Ntuple variable twice to achieve a range of valuesfor the cut. For example in Figure 40, all points are displayed wherethe variable Y is between 4779.5 and 5245.1.In addition to dragging the slider with the mouse, you can click onthe space to the left or right of the slider to move it in pre-definedincrements. For smaller increment adjustments you can use the leftand right arrow keys. Typing a tab will allow you to select whichslider is affected when using the arrow keys.

Rebinning Ntuple Data Displayed as a HistogramTo re-bin histograms displayed from Ntuple data, or to find out thenumber of bins Histo-Scope used to display the Ntuple, select ShowRebin Sliders from the Plot Settings menu. A window similar toFigure 41 will pop up.To adjust the slider to the exact number of bins you desire, use theleft and right arrow keys. For two-dimensional histograms with twosliders, you may need to tab to the slider you want to change. Youcan also drag the slider with the mouse or click on the space to theleft or right of the slider for larger adjustments. s h o w n l a r g e r t h a n a c t u a l s i z e ) To set the bin splitting threshold for adaptive histograms displayedfrom Ntuple data, or to find out its current value, select Show Bin

Histo-Scope User’s GuidePage 6464Limit Sliders from the Plot Settings menu. A window similar to thefollowing will pop up: s h o w n l a r g e r t h a n a c t u a l s i z e ) To adjust the slider to a new threshold value, use the left and rightarrow keys. (Use the tab key to select the slider you want to changefor two-dimensional histograms if the slider you want to change isn’tselected.) You can also drag the slider with the mouse or click onthe space to the left or right of the slider.

Labeling of Histogram Bin EdgesHistogram axes can optionally be numbered using the exact values ofthe bin edges rather than the ordinary plot scale. To change thelabeling style, select Label at Bin Edges from the Plot Settings menu.When the bins are very narrow, the plot reverts to the ordinary axislabeling scheme regardless of the setting of this option.�

Altering Cell Size for Data Displayed as a Cell PlotTo alter the cell size and density of data displayed from a Cell Plot,select Show Normalization Slider from the Plot Settings menu. Awindow similar to Figure 43 will pop up.

Histo-Scope User’s GuidePage 6565The size of a rectangle in a cell plot is proportional to the contents ofthe bin it represents. The maximum cell size (filled in black)represents a value greater than or equal to the right (maximumvalue on the Normalization Slider window. An empty cell representsa bin value less than or equal to the left (minimum) value on theNormalization Slider window.Initially, the normalization slider shows the entire range of the binvalues and therefore displays the entire range of the data. Thenumber displayed in the right side of the slider instructs Histo-Scopeto display everything from that value up to the maximum value tobe displayed at the maximum cell size. (Similarly, the numberdisplayed in the left side of the slider instructs Histo-Scope toeliminate displaying everything from that value to the minimumvalue on the plot.) The data between the two sliders is displayedwith cell size proportional (linear scaling) to the bin contents withinthe range of the normalization minimum and maximum. If thetoggle-button is set to Log. Scaling, the cell size is logarithmicallyproportional to the bin contents within the range.To adjust the slider drag the arrow slide you want to change with themouse in the direction you desire.

Other ViewsThe Other Views plot setting is available from two-dimensionalhistogram plots and cell plots requested as another view of two-dimensional plots. When selecting Other Views from a two-dimen-sional histogram, a 2D Cell Plot is popped up (and vice versa).

Show TitlesBy default, each plot title in a Multiple Plot window is displayed. Inorder to use the entire area for the plots, the user can elect to makethese titles disappear. To do so, select Show Titles from the PlotSettings menu. To make the titles reappear, select Show Titles again.

Histo-Scope User’s GuidePage 6666

Scaling and Panning the PlotsThere are three different ways to scale a plot after it is displayed:¥Use the mouse directly on the plot to grab the axis ticks andpull (or stretch) the axis. Point the mouse just to the outside ofthe axis using a point near the upper half of the axis to changethe maximum axis value and a point near the lower half of theaxis to change the minimum axis value.¥Use:Zoom

In(Ctrl Z)Zoom

Out(Shift Ctrl Z)

Reset View(Ctrl R)from the Plot Settings menu. Zoom In and Zoom Out will imme-diately change the plot. Reset View will restore the plot to itsinitial orientation and scale with all its data displayed.¥Use the Axis Settings window by selecting Axis Settings... fromthe Plot Settings menu. This menu allows you to enter valuesfor the minimum and maximum value of each axis. In addition,you can change the scaling of an axis from linear to logarithmic(and back) using the diamond-shaped radio buttons.

Histo-Scope User’s GuidePage 6767Settings menu. To make them reappear, select Show Backplanes onceagain.

Showing/Hiding Errors for HistogramsBy default, error data in a histogram is not displayed. If error data isavailable for the plot, selecting Error Data from the Plot Settingsmenu will show error bars using the error data from the file orprocess.� Selecting Error Data once again, (or selecting GaussianErrors) from the Plot Settings menu will de-select Error Data.

Histo-Scope User’s GuidePage 6868menu is used to set the Update Frequency, which affects how oftendata is requested from the running process.)Initially Automatic Update mode is on. This is indicated by thepresence of a square toggle button to the left of the words"Automatic Update". Selecting the Automatic Update item in the plotsettings menu turns on or off Automatic Update mode.When Histo-Scope is connected to a running process, each displayedplot with Automatic Update mode on will be updated according tothe frequency set in the Preferences Menu in the Main Window(initially every 3 seconds).With Automatic Update off, a plot can still be individually updatedwith data Histo-Scope has received from the client by selectingUpdate from the plot settings menu.When new data arrives, the plot may be re-scaled to include the newdata. Setting Grow Only mode will prevent Histo-Scope fromreducing the scale of the plot if the new data covers less area thanthe old data. Grow Only mode is useful for maintaining comparablescales between several plots, particularly in conjunction with usingthe Axis Settings dialog to set the plot limits beyond the limits of thedata. When using sliders, the plot is temporarily set in Grow Onlymode while the sliders are affecting the display of the data.

Printing a PlotSelect Print... from the Plot Settings menu to print the plot. Histo-Scope will pop up a Printer Options window for specifying the printerqueue name:

-X +Y-X-X -Y-Y+X -Y+X+X +Y+Y(1,1)(1,2)(3,1)(3,2)(3,3)(2,3)(1,3)(2,1)Figure 47

-X +Y-X-X -Y-Y+X -Y+X+X +Y+Y[0][1][2][0][2][1][2][2][1][2][0][2][1][0][0][0]Figure 48