






PART 5—HANDLING VIDEO AND REAL TIME


Part 5—handling video and real time

In this part of the manual we cover the details of doing video analysis with MacSHAPA and of handling real-time operations even when not connected to a video device. The chapters are:

32
General introduction to video analysis with MacSHAPA

33
Video device control options

34
Basic remote control of video

35
Video operations with timecodes

36
Time capture with no video

32. Video analysis with MacSHAPA

 XE  "Video analysis" 
 XE  "Video analysis:1see also VCR control, Video device hardware and standards" 
 XE  "VCR control:summary of" 
MacSHAPA provides you with simple video analysis functions, as long as  you have an appropriate video device (e.g. VCR, camcorder, hi-8 deck, etc.), the right connecting cable between your Macintosh and your video device, and the right settings made at each end. The figure below shows MacSHAPA configured for video analysis with on-screen video display. 

MacSHAPA’s VCR Control lets you do the following:

•
Control the basic movements of the videotape in your video device, such as play, pause, stop, forward, and rewind.

•
Control the jog and shuttle functions (as long as you have the right equipment).

•
Capture timecodes from a video source that has timecode stored on it, and insert these timecodes into spreadsheet cells.

•
Search for a specified timecode on the videotape.

•
Replay video while spreadsheet cells whose timestamps are current with the timecode in the video source become highlighted.
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Some basic terminology

 XE  "Video device hardware and standards:basic terminology" 
Before describing MacSHAPA’s support for video analysis any further, we should define some terms.

•
Burned-in time readout. A visible timecode readout that has been made a permanent, unchangeable, and unremovable part of each video frame. The burned-in time readout may or may not give the same time as any SMPTE timecode associated with the same video frame and stored as LTC or VITC timecode.

 XE  "VCR control:burned-in time readout" 
 XE  "Video device hardware and standards:timecode:burned-in readout" 
•
LTC timecode. Timecode stored in audio track 2 of a video source: thus the name “longitudinal timecode.” Using LTC timecode absorbs the whole of audio track 2, removing the possibility of stereo sound. Occasionally, timecode on audio track 2 can make audio track 1 difficult to hear during replay: the LTC signal can sometimes “bleed over” into audio track 1.

 XE  "Video device hardware and standards:LTC (longitudinal timecode)" 
 XE  "Timecode:LTC (longitudinal timecode)" 
•
NTSC video standard. A way of recording video and audio signals on video sources that is used in the U.S. and Canada. NTSC refreshes the video screen at the rate of 30 frames per second.

 XE  "Video device hardware and standards:NTSC video standard" 
•
PAL video standard. A way of recording video and audio signals on video sources that is used in the U.K., Australia, Japan, and much of Europe (except France, which uses SECAM). PAL refreshes the video screen at the rate of 25 frames per second.

 XE  "Video device hardware and standards:PAL video standard" 
•
SMPTE timecode. A protocol for storing timecode information on a video source. SMPTE (“simptie”) stands for Society of Motion Picture and Television Engineers. SMPTE timecode may be stored on video sources conforming to the NTSC or PAL standard. In addition, SMPTE timecode can be stored on the video source as VITC or LTC timecode type.

 XE  "Video device hardware and standards:SMPTE timecode" 
 XE  "Timecode:SMPTE timecode" 
•
Timecode type. Where timecode has been stored on a video source. Two alternative locations are in the vertical blank between frames, which is called VITC (vertical interval timecode) and in audio track 2, which is called LTC (longitudinal timecode). 

 XE  "Video device hardware and standards:timecode:different types of" 
•
Timecode. Invisible electronic signals carried on video source that associate each frame of the video with a particular time. Timecode uses the SMPTE standard. SMPTE timecode may be stored on video sources conforming to the NTSC or PAL standard. In addition, SMPTE timecode can be stored on the video source as VITC or LTC timecode type.

 XE  "Video device hardware and standards:timecode" 
 XE  "VCR control:timecode:definition of" 
 XE  "Timecode:definition of" 
•
Timestamps. Displays of times inside a MacSHAPA document. MacSHAPA timestamps are displayed in hour:minute:second:tick form, such as 13:10:45:59.

 XE  "VCR control:timestamps:definition of" 
•
Video analysis. The technical and methodological operations involved in using video as a stream of data to be interpreted or understood.

 XE  "Video analysis:definition of" 
•
Video device. A piece of equipment that reads a video signal, such as a VCR, camcorder, hi-8 deck, laserdisk, etc.

 XE  "Video device hardware and standards:video device, definition of" 
•
Video source. The medium in which the video signal is stored, such as VHS/SVHS tape, hi-8 tape, laserdisk, etc.

 XE  "Video device hardware and standards:video source, definition of" 
•
Video standard/video signal. The standard used to store the video signal. In the U.S. the NTSC standard is used. In many other parts of the world the PAL standard is used, which uses 24 frames per second.

 XE  "Video device hardware and standards:NTSC video standard" 
 XE  "Video device hardware and standards:PAL video standard" 
•
VITC timecode. Timecode stored in the video track of a video source, in the vertical interval between frames: thus the name “vertical interval timecode.” Using VITC timecode leaves both audio tracks free for audio signals and so allows stereo audio recording plus timecode recording to be performed.

 XE  "Video device hardware and standards:VITC (vertical interval timecode)" 
 XE  "Timecode:VITC (vertical interval timecode)" 
Topics to be covered

In the next few chapters of the manual, we will cover the following topics.

•
Video device control options. MacSHAPA has a built-in driver that controls a Panasonic AG-7750 VHS/SVHS professional level VCR with an on-board AG-F700 timecode generator/reader card. MacSHAPA can also control a wide variety of other video devices with the help of Abbate Video Inc.’s VTK Remote™ application. We give you information about these two options and how to obtain VTK Remote.

•
Basic remote control of video. The next chapter introduces you to the VCR Control window, with which you control your VCR. In this chapter basic things like Play, Pause, Stop, Rewind, and Fast Forward are discussed, plus some details about the relation between the VCR Control window and your spreadsheet display. 

•
Video operations with timecodes. A more advanced class of video analysis functions are those that deal with timecodes and timestamps. MacSHAPA lets you capture timecodes from your video source, and will also take instructions to cue your video source to match a certain spreadsheet timestamp. This chapter tells you how video analysis functions using time are implemented within MacSHAPA.

•
Time capture with no video. Not everyone uses video! In fact, sometimes you want to do coding or make notes while conducting observations in the field. For this you need something like a stopwatch that will generate timecodes for you. MacSHAPA has two ways of doing this; through the Stopwatch and through the Virtual VCR capability on the VCR Control window.

33. Video device control options

 XE  "Technical requirements for MacSHAPA:VCR configurations" 
 XE  "Video device hardware and standards:summary of options" 
MacSHAPA offers two ways of controlling video devices 

1.
AG-7750. When selected, MacSHAPA uses its own Panasonic AG-7750 driver. Your AG-7750 must be in Remote mode rather than Local mode for the driver to work. This driver has been written for both NTSC and PAL video standards and for both VITC and LTC timecode type. 


This dedicated driver was written inside MacSHAPA because all three of MacSHAPA’s sponsors were using this powerful, fully-featured professional-level machine. The MacSHAPA/AG-7750 configuration yields the most reliable and responsive form of video control offered by MacSHAPA.

2.
Abbate’s VTK Remote™. MacSHAPA can also use Abbate Video’s VTK Remote™ application to control many other kinds of external video devices, ranging from professional-level VCRs to consumer-level 8 mm decks and camcorders. 

Note: MacSHAPA’s AG-7750 video driver has been extensively tested only with the NTSC standard and the LTC timecode type.

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:testing with MacSHAPA" 
Note: MacSHAPA’s connection to VTK Remote has been extensively tested only with Abbate’s AG-7750 driver.

 XE  "Video device hardware and standards:Abbate VTK Remote™:testing with MacSHAPA" 
The following two sections provide more detail about the MacSHAPA’s two alternate ways of controlling video devices. Following that is a description of the settings and modes of operation offered in the VCR Setup dialog box.

Abbate’s VTK Remote™

 XE  "Video device hardware and standards:Abbate VTK Remote™:summary of" 
MacSHAPA can directly control VCRs and camcorders with the addition of patented control cables and software from Abbate Video. As an end user of MacSHAPA you can add this capability by purchasing the VTK Remote™ package from Abbate Video, Inc. 

VTK Remote™ is part of Abbate’s VideoToolKit™ (VTK) machine control technology. VTK Remote includes a cable—a Macintosh serial port to VCR interface cable—and one Macintosh 800K (low density) diskette containing the standard VTK PlugIn Pack. The VTK Remote application is included on that disk.

MacSHAPA end users can purchase the VTK Remote package directly from Abbate using an order form included at the back of this manual. A special reduced price of $79 has been negotiated for MacSHAPA users.

 XE  "Video device hardware and standards:Abbate VTK Remote™:how to obtain" 
When ordering VTK Remote from Abbate Video, mention two things:

1.
Let them know that you are a MacSHAPA user. This will give you the reduced price of $79 for VTK.

2.
Let them know the kind of VCR or video device you are using. If you can, please identify the general class of device from the following list.

__
AV-275
VTK Remote for Control-L (LANC) and Visca

__
AV-276
VTK Remote for Control-M (Panasonic 5 pin)

__
AV-272
VTK Remote for RS-422 (Sony/Pana/JVC professional 9 pin)

__
AV-280
VTK Remote for NEC PC-VCR (RS-232 25 pin)

__
AV-281
VTK Remote for Panasonic (RS-232 25 pin)

__
AV-282
VTK Remote for Mitsubishi RV2000 (RS-232 25 pin)

__
AV-283
VTK Remote for JVC BRS605 (RS-232 9 pin)

__
AV-284
VTK Remote for Sanyo GVRS950 (RS-232 9 pin)

If you are uncertain which class your device falls into, please contact Abbate (not CSERIAC or University of Illinois.) For further information, Abbate Video’s contact details are:

.; XE  "Abbate Video Inc." 
Abbate Video, Inc.,

Floor 3,

14 Ross Avenue, 

Millis,  MA  02051

Tel: +1 (508) 376-3712

Fax: +1 (508) 376-3714

An order form is at the very back of this manual.

MacSHAPA’s Panasonic AG-7750 VCR driver

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:summary of" 
 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:technical requirements for" 
 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:discontinuation of" 
 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:replacement model for" 
MacSHAPA has a built-in driver for the Panasonic AG-7750 VCR (plus on-board AG-F700 timecode reader/generator card) that we have been enhancing over the years. This driver is quick, highly accurate, and has been extensively tested in its NTSC LTC configuration.

The Panasonic AG-7750 VCR was discontinued in mid -1994 and has been replaced by a new model. We have been told by MacSHAPA beta users that this new model works just fine with MacSHAPA’s built-in AG-7750 driver. However, we have not ourselves verified this.

In order to use the AG-7750 driver, you need the following (or compatible upgraded equivalents):

•
Panasonic AG-7750 VHS/SVHS VCR

•
Panasonic AG-F700 Timecode generator/reader card

•
Cable to connect Macintosh to VCR. The appropriate pinouts for the cable can be found in the Appendix titled Configuring Panasonic AG-7750 for Use with MacSHAPA.

 XE  "Video device hardware and standards:cables to connect VCR to Macintosh:for AG-7750" 
VCR Setup dialog settings

 XE  "VCR Setup dialog box (Windows menu)" 
 XE  "VCR Setup dialog box (Windows menu):1see also Video device hardware and standards" 
 XE  "VCR control:video device selection and setup" 
This section tells you how to select the VCR driver of your choice, and what the settings mean on the VCR Setup dialog underneath each setting.

To select and set up your VCR driver, carry out the following steps:

1.
Choose VCR Setup from the Windows menu (at left in figure below). The VCR Setup dialog box will open (below right). (Its full title is “VCR Driver Selection and Setup.”)
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2.
In the left hand panel of the VCR Setup dialog, titled VCR Driver, choose the driver you want. The options are:

•
AG-7750. This is MacSHAPA’s built-in Panasonic driver.

•
VTK Remote™. This is Abbate Video Inc.’s program that provides you with many further video drivers.

•
Virtual VCR. This is actually not a video driver, but instead a way of collecting timecodes from the Macintosh computer itself, rather than from an external device. 

3.
Click Save. The dialog will close and the VCR driver you selected will be launched. Your VCR Driver selection (plus other settings we will discuss shortly) will be saved in the MacSHAPA Preferences file that resides in your Macintosh’s System Folder.

In the following sections, the settings on the VCR Setup dialog are explained in more detail.

AG-7750 VCR driver

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:options on VCR Setup" 
To use the Panasonic AG-7750 VHS/SVHS VCR, and equivalents, you need to do two things:

•
configure the VCR according to the checklist given in the Appendix to this manual (Configuring the AG-7750 for Use with MacSHAPA).

•
select this driver and make the appropriate settings on the VCR Setup dialog box.

To choose the AG-7750 driver, click the AG-7750 radio button on the VCR Setup dialog box. There are several settings underneath this item that you may want to alter.
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•
Try to fix invalid time codes. We (and several other users) have found that the timecodes written onto videotape by some Panasonic AG-7750/AG-F700 hardware puts “garbage” into the unused bits of the timecode. Sometimes this means that the resulting timecode goes out of range. In order to achieve smooth video control, MacSHAPA has had to correct for this problem by fixing any out-of-range timecodes. The default state for this checkbox is on, because it does no harm even if your timecodes are all valid.

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:fix invalid timecodes" 
•
Map Pause key to Stop or Shuttle *0. The Pause key should stop the video and give you a picture on the screen. However, whether you actually get this behavior or not depends on:

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:Pause key operation" 
—
Whether you’ve chosen Stop or Shuttle *0 on the VCR Setup dialog. Stop implements Pause as a Stop command, and Shuttle *0 implements Pause as a shuttle command with a speed of zero. 

—
What the settings are for the following options on the AG-7750 Set-Up menu list: Tape Protection, Ready Off Mode Select, and Freeze At Ready Off

—
What the current setting is of the MODE switch on the pop-out panel at bottom right of the AG-7750.


If you’ve configured your AG-7750 according to the checklist we’ve provided in the Appendix to this manual, you should see no functional difference between the Stop and Shuttle *0 settings on MacSHAPA’s VCR Setup dialog.


However, with other configurations of the AG-7750, the Stop command may make the VCR stop playing and raise the heads, leaving you looking at a blank screen. (The classic way of doing this is to set the MODE switch on the pop-out control panel to EE instead of the recommended PB/EE setting.)  In such cases, you may wish to have MacSHAPA implement the PAUSE command with a Shuttle *0 command instead of a Stop. The Map Pause key to option on the VCR Setup dialog allows you to do this. 

Note: The second setting is called Shuttle *0 because that’s literally what you see written at the bottom of your video monitor if the ON SCREEN button in the pop-out panel at lower right of the AG-7750 front panel is set to ON.

•
Pause after Jog. You won’t need to use this option (i.e. you can leave it unchecked) when the AG-7750 is configured according to the checklist at the back of the manual.


The Pause after Jog option exists for the same reason that the Map Pause Key to Stop and Shuttle *0 option exist. At present, the Jog function in the MacSHAPA AG-7750 driver is implemented as a call to the AG-7750’s built-in Search command. As it happens, all AG-7750 searches are terminated with a STOP. If the AG-7750 is configured to Stop with the heads up and no picture on screen, this can be inconvenient if you want to examine the picture after a Jog. 


When enabled, the Pause after Jog function sends a Pause command (whichever one is currently selected) to the AG-7750 after it finishes its Jog, but before it gets around to raising the heads and removing the picture from the monitor. 

VTK Remote™ drivers

 XE  "Video device hardware and standards:Abbate VTK Remote™:options on VCR Setup" 
To choose any of these drivers, click the VTK Remote™ radio button on the VCR Setup dialog box. There are several settings underneath this item that you may want to alter to improve the performance of VTK Remote, if you experience difficulties.

•
Launch on Startup. When this item is checked, MacSHAPA will try to open the VTK Remote application whenever MacSHAPA itself opens, so that the video analysis functions on the VCR Control window are immediately ready for use (assuming your connections and video device are configured properly).

 XE  "Video device hardware and standards:Abbate VTK Remote™:launching when MacSHAPA starts" 
•
Timed or Searched Jog. On slower Macintoshes, VTK Remote experiences some difficulties when performing Jogs. Here you can choose whether the Jog function should literally search for the timecode at which it should pause, or whether the Jog function should move the tape for a certain amount of time and then stop. 

 XE  "Video device hardware and standards:Abbate VTK Remote™:Jog, timed or searched" 
—
If you’re using a large jog increment, use Searched Jog.

—
If you’re using a small job increment, use Timed Jog.

—
If VTK Remote is tending to get generally confused, then use Timed Jog.
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We have noticed that VTK Remote can respond sluggishly on the first five commands or so, but after that it responds much more quickly.

 XE  "Video device hardware and standards:Abbate VTK Remote™:performance of" 
When you use VTK, you are running another application in memory alongside MacSHAPA and messages have to be passed between MacSHAPA and VTK Remote. This becomes especially problematic if you want to use on screen video and are using an application like Video Monitor™. 

 XE  "Video device hardware and standards:Abbate VTK Remote™:memory management with" 
•
Make sure that you are not using virtual memory, because this will slow things down even more.

 XE  "Virtual memory:VTK Remote and" 
•
Make sure you have enough RAM for all your applications, i.e., for MacSHAPA, VTK Remote, the Macintosh System, Video Monitor (if you are using it), and any other application you need to have open.

Virtual VCR

 XE  "Video device hardware and standards:Virtual VCR" 
As mentioned above, Virtual VCR is actually not a video driver, but instead a way of collecting timecodes from the Macintosh computer itself, rather than from an external device. You can find details of how it works in Chapter 36 on Real Time Capture With No Video.

Shuttle dynamics

 XE  "VCR Setup dialog box (Windows menu):Shuttle" 
Shuttle plays the videotape at different speeds, ranging from extremely slow, through normal play speed, to extremely fast. The Shuttle part of the VCR Setup dialog lets you choose exactly how the Shuttle keys on the VCR Control window will work. A brief summary is given below of how these settings work, but for full details see Shuttle in Chapter 34 on Basic Remote Control of Video.
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•
Variable Speed. This sets the Shuttle speed to vary according to the number of times you press the backwards or forwards Shuttle key on the VCR Control window. (Default setting).

 XE  "VCR Setup dialog box (Windows menu):Shuttle:variable speed" 
 XE  "VCR control:shuttle control options:variable speed control" 
•
Fixed Speed. This sets the Shuttle speed to exactly 6 times normal play speed for both backwards and forwards Shuttle.

 XE  "VCR Setup dialog box (Windows menu):Shuttle:fixed speed" 
 XE  "VCR control:shuttle control options:fixed speed control" 
Jog increment

 XE  "VCR Setup dialog box (Windows menu):Jog Increment" 
 XE  "VCR control:jog increment settings" 
Jog Increment allows you to set the number of frames the VCR will advance the videotape when you hit the backwards or forwards Jog key on the VCR Control panel. The number of possible frames for Jog Increment ranges from 1 to 30. You change the setting shown by clicking on the “+” or “-” button.
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Video standard—NTSC and PAL

 XE  "Video device hardware and standards:NTSC video standard" 
 XE  "Video device hardware and standards:PAL video standard" 
 XE  "VCR Setup dialog box (Windows menu):Video (standard)" 
In the Video part of the VCR Setup dialog you set the video standard—NTSC or PAL—for the video device you are using. (See definitions in Chapter 32 on Video Analysis With MacSHAPA).
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Kind of timecode

 XE  "VCR Setup dialog box (Windows menu):Time Code Type" 
When using the AG-7750 driver, you need to tell MacSHAPA how timecodes are to be managed. This is done in the Time Code Type part of the VCR Setup dialog.
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The options are as follows:

 XE  "Video device hardware and standards:timecode:1see also Virtual VCR" 
•
Automatic. This setting commands MacSHAPA to use whatever timecode is present on the video source. If neither VITC nor LTC timecode is present, then timecode is generated by the AG-7750.

 XE  "Video device hardware and standards:timecode:automatic selection of type" 
 XE  "Video device hardware and standards:timecode:internally generated" 
•
VITC. Configures MacSHAPA to expect VITC timecode. (See definition in Chapter 32 on Video Analysis With MacSHAPA). If no VITC timecode is present, the AG-7750 generates a temporary timecode.

 XE  "Video device hardware and standards:VITC (vertical interval timecode)" 
•
LTC. Configures MacSHAPA to expect LTC timecode. (See definition in Chapter 32 on Video Analysis With MacSHAPA). If no VITC timecode is present, the AG-7750 generates a temporary timecode (a “control” timecode).

 XE  "Video device hardware and standards:LTC (longitudinal timecode)" 
On-screen video display

 XE  "Video device hardware and standards:on-screen video" 
 XE  "Video Monitor™" 
 XE  "Video device hardware and standards:Video Monitor™" 
 XE  "VCR control:on-screen video" 
It is possible to send the video signal to the computer screen, rather than to an external monitor. This can be done with an external software application, such as Apple Computer, Inc.’s Video Monitor™. Video monitor is a simple QuickTime™ application that puts a small video window on your screen that acts as a monitor for your video and audio. The illustration at the start of Chapter 32 on Video Analysis With MacSHAPA gives you an example of Video Monitor working with MacSHAPA.

To send the video signal to your Macintosh, you need the following:

•
A VCR with a video out jack at the back.

•
A Macintosh with:

— a video in jack

— a video digitization card.

•
A cable to send video to your Macintosh. The cable will send the video signal from the video out jack on the VCR to the video in jack on your Macintosh.

•
A control cable running from the Macintosh modem (serial) port to the control port of the VCR.

If you are using Video Monitor, you need to make sure that MacSHAPA is always the active application so that your VCR Control commands are processed and sent to the VCR. 

If MacSHAPA is not the active application, it will not be listening to your keystrokes and the VCR Control window will not respond to your commands. Just click on any of MacSHAPA’s windows to make MacSHAPA the active application. As long as your VCR Control window is open somewhere the VCR will now receive your keystrokes and the image you see in Video Monitor will respond to your commands.

34. Basic remote control of video

In this chapter we discuss the basic layout of the VCR Control window and how best to interact with it. Then we survey the commands that give you basic remote control of video. In the next chapter we discuss video operations that deal with timecode and timestamps.

Important:  For the VCR Control window to be functional, your VCR must be in “Remote” mode. Find a switch that has two settings: “Local” and “Remote” or something equivalent. Flick the switch to the “Remote” mode.

 XE  "VCR control:remote control of VCR" 
VCR Control window

 XE  "VCR Control window (Windows menu)" 
MacSHAPA’s VCR Control window is laid out in a keypad format, as shown in the two figures below. At left, the VCR Control window is shown as it first comes up in an empty document with no video source running. At right, the VCR Control window is shown in the middle of a session once a document has been associated with the video source and a few settings have been made.
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When the VCR Control window is open you can send commands to the video device and receive information about timestamps from the video source. 

You can use the VCR Control window to control your video source in either of two ways:

•
mouse clicks in the relevant fields on the VCR control panel

•
keystrokes on the numeric keypad of the extended Macintosh keyboard.

 XE  "VCR control:mouse control" 
 XE  "VCR control:keypad control" 
The VCR Control window only needs to be open (or “visible”) for your keypad commands to be accepted; it does not need to be the active window. However, if you’re using the mouse the VCR Control panel must by definition be active if it is to accept your mouseclicks. 

Because of this, you may find it more convenient to use the keypad than the mouse to control the VCR. 

•
The layout of the VCR Control window maps onto the numeric keypad (see figures above). 

•
Using the keypad means you can be doing other things on other windows at the same time as controlling the VCR, because the VCR Control window doesn’t have to the active window. 

•
Because you’re usually using the keyboard with MacSHAPA, rather than clicking on code buttons, it makes sense to control the VCR through the keyboard. You may find it more convenient than moving one hand from the keyboard, taking hold of the mouse, moving the mouse to the relevant field on the VCR Control window, clicking the field, and then moving your hands back to the keyboard. 

In the section Typing and Controlling Video at the Same Time we discuss strategies for using the VCR Control window in more detail.

Play


 XE  "VCR Control window (Windows menu):Play" 
 XE  "VCR control:playing the video" 
[image: image14.wmf]   Plays the video at normal speed. 

The time field after the Time readout at the top of the VCR Control window is updated as the video source plays.

Pause

 XE  "VCR Control window (Windows menu):Pause" 
 XE  "VCR control:pausing the video" 
[image: image15.wmf]   Normally shows a freeze-frame image at the point the Pause was commanded. 

For the precise behavior of the Pause command with the AG-7750 driver, refer to the section above on the AG-7750 driver.

Stop

 XE  "VCR Control window (Windows menu):Stop" 
 XE  "VCR control:stopping the video" 
[image: image16.wmf]   Normally stops the tape and leaves a picture on the screen. 

For the precise behavior of the Stop command with the AG-7750 driver, refer to the section above on the AG-7750 driver.

Rewind and Forward

 XE  "VCR Control window (Windows menu):Rewind" 
 XE  "VCR control:rewinding the video" 
 XE  "VCR Control window (Windows menu):Forward" 
 XE  "VCR control:fast forward" 
[image: image17.wmf]   Rewind lets you access parts of the tape closer to the start from your current location, and Forward lets you access parts closer to the end. 

When you are using Variable Speed Shuttle, the Fast Forward and Rewind buttons jump to the maximum speeds attainable with the Shuttle buttons. This speed can then be modified with the Shuttle buttons as the occasion demands.

Shuttle forwards and backwards

 XE  "VCR Control window (Windows menu):Shuttle" 
[image: image18.wmf]   The Shuttle keys let you play your video forwards and backwards at speeds that are less than, equal to, or greater than normal play speed.

Exactly how Shuttle works depends on the setting in the Shuttle field of the VCR Setup dialog.

 XE  "VCR control:shuttling" 
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•
On the Fixed Speed setting, the forward and backwards shuttle keys will shuttle forwards and backwards, respectively, at +6 or -6 times normal play speed. 

 XE  "VCR control:shuttle control options:fixed speed control" 
•
On the Variable Speed setting, shuttle offers you a continuum of play speeds, as shown below. No matter what your current speed, the shuttle forwards key takes you rightwards one notch and the shuttle backwards key takes you leftwards one notch. You can get many speed steps with the AG-7750 driver, but fewer with VTK Remote. Virtual VCR is the same as the AG-7750.

 XE  "VCR control:shuttle control options:variable speed control" 
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So if you are shuttling forwards at speed +6 and you tap the Shuttle backwards key on the left, you will still be shuttling forwards but not quite so fast. Specifically, your tap on the Shuttle backwards key will take your shuttle speed from +6 to the next notch to the left, which happens to be +2, as shown below. 
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The following example shows what happens if you are shuttling backwards at  -1/4 speed, and then tap the Shuttle forwards key eight times. You will now be shuttling forwards at +1/4 speed.
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If you are using Variable Speed shuttle and you want to go quickly from a fast forward shuttle (e.g. +10) to a fast backwards shuttle (e.g. -10) or vice versa, just hold down the shuttle key. The VCR Control window will register multiple keypresses when you do this (“autorepeat”) and your speed and direction of shuttling should change very quickly.


On the AG-7750, the shuttle speeds available with Variable Speed shuttle are as follows:



0   ± 1/25   ± 1/16   ± 1/8   ± 1/4   ± 1/2   ± 1   ± 2   ± 6   ± 10   ± 20   ±32.


The actual speeds you achieve with other video devices will depend upon the range of options and the mappings available with those devices.

Jog forwards and backwards

 XE  "VCR Control window (Windows menu):Jog" 
 XE  "VCR control:jogging" 
 XE  "VCR control:jog:increment adjustment" 
[image: image21.wmf]   The Jog keys let you advance or rewind the video tape by a specified number of frames and then pause. 

The exact number of frames by which the tape will advance or rewind is set on the VCR Setup dialog box. As the left figure below shows, the default setting is one frame. 






[image: image22.wmf]
[image: image23.wmf]
To change the setting, click on the “+” or “-” button. The “+” button increases the Jog increment by one frame and the “-” button reduces it by one frame. 

The minimum number of frames for Jog increment is 1 and the maximum is 30.

If you are using NTSC, 30 frames will take you forward by 1 second. If you are using PAL, 25 frames will take you forward by 1 second.

 XE  "VCR control:jog:video standards and" 
Note: if you get a heads-up Stop after a Jog rather than a Pause, you need to check how you have configured your VCR (see Appendix) and consider whether checking Pause after Jog on the VCR Setup dialog will help you.

 XE  "VCR control:jog:pause or stop after" 
Ejecting the videotape

 XE  "VCR control:ejecting the videotape" 
[image: image24.wmf]    The Eject button ejects the videotape from your VCR.

Resetting if there’s a problem

 XE  "VCR control:resetting after problems" 
 XE  "VCR Control window (Windows menu):Reset" 
[image: image25.wmf]   The Reset key allows you to reestablish communications with the video driver if MacSHAPA experiences a problem. 

This is especially useful if VTK Remote becomes confused or if MacSHAPA times out on a video-related message. All the buttons on the VCR control window will dim and the Reset button will be enable. If you hit the Reset button MacSHAPA will try again.

As an example of a problem that requires use of the Reset key, MacSHAPA does not accept negative timestamps. If your VCR sends MacSHAPA a negative timestamp, MacSHAPA will assume that the message was corrupted and will report a communications error and you will need to Reset.

  XE  "Timestamps:negative" 
Typing and controlling video at same time

 XE  "VCR control:typing while controlling VCR" 
When you are reviewing video and making entries into MacSHAPA’s spreadsheet at the same time, you don’t want to have to keep moving backwards and forwards between the keyboard and the mouse in order to get things done.

Because MacSHAPA assumes you will be entering information into the spreadsheet using the keyboard, it’s best to control the VCR from the keyboard as well. That’s why MacSHAPA’s VCR Control window accepts commands from the keypad as well as from mouse clicks.

In order to make smooth transitions between typing into the spreadsheet and controlling the VCR from the keypad, make sure that the following conditions are true.

•
The VCR control window is open, even if it is hidden completely or partly by other windows (see figure below).

•
The MacSHAPA document is the active window and you can see your insertion point (see the end of cell 6 in “S_Comments.”) The presence of the insertion point means the cell editor is ready to accept your typing. 


[image: image26.wmf]
As you can see, when the MacSHAPA document is the active window the VCR control panel becomes inactive and may disappear underneath other windows  This is not a problem. As long as the VCR control panel is open somewhere—even if buried under other windows—it will still receive keystrokes from the numeric keypad and will control the VCR. 

In addition, because the VCR Control window is quite large it helps that it doesn’t have to be active in order to work.

In summary, then:

•
If you are typing into the spreadsheet, as is the case in the figure above, it’s best to use keypad control of the VCR. This means you don’t have to keep picking up the mouse to control the VCR and clicking on the spreadsheet afterwards to reactivate it so you can keep typing.

•
If you want to use the mouse to control the VCR, you just need to click anywhere on the VCR Control window and it will become the active window. In the example below, the user has activated the VCR Control window and is clicking on the Play button with the mouse. 


[image: image27.wmf]
When you close the VCR control panel, your numeric keypad will stop being the VCR control and will return to being a simple numeric keypad.

Mapping fingers to VCR commands/keys

 XE  "VCR control:keypad finger positions" 
To get the best use of the VCR Control panel when you are annotating video, we suggest you try controlling the VCR and your insertion point in the spreadsheet as mapped below. This assumes right-hand operation. 



[image: image28.wmf]
•
Make a habit of using the keypad key 5 as your “home key” and always pressing it with your middle finger. On most keypads there is a small raised dot on key 5 that gives you tactile feedback about whether your fingers are correctly positioned. The advantages of using the middle finger on key 5 are:

—
you’ll always be able to reach all the other keys

—
the most frequent commands, play and pause, keep you in the home position and well located for reaching other keys.

—
you’ll quickly learn the mapping of fingers to keys/commands, as they’ll always be consistent if you use the middle finger for the home key. You’ll very soon be able to control the VCR as well as the position of your insertion point in the spreadsheet without looking at your hands.

•
If you use keypad key 5 as your home key with your middle finger, then it is natural to control the leftward motions (rewind, shuttle backwards, and jog backwards) with your index finger and the rightward motions (fast forward, shuttle forwards and jog forwards) with your ring finger.

It’s worth experimenting a bit to find a way of using the keypad that works best for you and allows you to keep your attention on your data, rather than finding the mouse or positioning your fingers on the keypad.

35. Video operations with timecodes

 XE  "VCR control:timecode:summary of operations with" 
 XE  "Timecode:video operations with" 
A great advantage of having computer control of a video device is being able to quickly and accurately connect selected parts of a document with specific parts of the video recording.

In this chapter we discuss MacSHAPA’s video operations that use timecodes. Specifically, we cover the following topics:

•
Connecting the appropriate MacSHAPA document with the current video source.

•
Synchronized replay of document and video

•
Rewinding a fixed amount of time and playing forward

•
Finding a timecode on the video (cueing the video to a chosen location)

•
Creating new spreadsheet cells that are automatically timestamped with the current timecode.

•
Stamping existing cells with current timecode.

Connecting the appropriate document with the video

 XE  "VCR Control window (Windows menu):Document" 
 XE  "VCR control:document selection and" 
MacSHAPA allows you to have just one video device and video source, but of course it is possible to have multiple documents open (see figure below). The VCR Control window must know which document is the relevant one for the video you are watching. 

[image: image29.wmf]
There are two ways you can associated your video source with a particular document:

•
Click on a spreadsheet to make it the active window. If you now choose VCR Control from the Windows menu, the Document field will be set to the name of the document in the active window. (This works only from the actual spreadsheet display, not from other windows associated with the spreadsheet, such as report outputs.)

•
You can also reset the Document using the Document pop-up menu on the VCR Control window, as shown below. 






[image: image30.wmf]
Even if you activate a spreadsheet window associated with another document, the VCR Control will remain connected to the document chosen in the Document pop-up menu.

Note: You cannot change the setting of the Document in the VCR Control window by simply activating another spreadsheet window once the VCR Control window is open. To change Document once the VCR Control window is open, you must use the pop-up menu. 

Once the VCR Control window is connected with a particular document, all timecode information will be sent to that document. Having the correct connection between your video source and your document is critical for the following operations:

•
Creating timestamped new cells and timestamping existing cells. (You don’t want to send timecodes and instructions to the wrong document.)

•
Synchronous scrolling of video source and spreadsheet. (You don’t want to see the wrong document highlighting and scrolling in time with the video.)

Note: Even if you have document A selected in your VCR Control window, if you click on cells or Timeline report tags in document B, the associated timestamps will go through to the Find field in the VCR Control window. This is fine—it would probably be inconvenient if things didn’t work this way.

Readout of current time

 XE  "VCR Control window (Windows menu):Time readout" 
 XE  "VCR control:timecode:readout of current" 
 XE  "Timecode:readout in VCR Control Time field" 
The VCR Control window gives a continual readout of the current timecode on the video source. This is reported in the Time window near the top of the VCR Control window. 

When the VCR Control window is opened, time is set to 00:00:00:00. However, once timecode is read you see it appear in hour:minute:second:tick format.



[image: image31.wmf]
[image: image32.wmf]
You will notice that in some modes of operation the Time readout is updated much more frequently than in others. How frequently the Time window is updated depends on how often the time is polled from the video source and how many other operations have to take place at the same time.

The Time readout is not updated whenever the mouse button is held down.

Synchronized play of document and video

 XE  "VCR Control window (Windows menu):Sync" 
 XE  "VCR control:synchronized play of document and video" 
[image: image33.wmf]    The Sync commands plays your video and highlights the currently relevant event or events in the MacSHAPA spreadsheet. This can be very useful for getting a global picture of what was going on, moment by moment, in the behavioral episode observed. “Sync” stands for “synchronous scrolling.”

The Sync routine notes each timestamp coming from the tape. It looks for all cells in the spreadsheet which “contain” this time—that is, all cells for which the time being read is greater than to or equal to their onset and less than or equal to their offset—and selects these cells in the spreadsheet. As soon as a cell no longer contains the current timecode between its onset and offset, it is deselected.

If a cell’s offset is 00:00:00:00 then the cell is highlighted until the onset time of the next cell in the same variable is encountered. This is not always what you want, but it is better than turning the cell on only instantaneously.

If you have a timestamped MacSHAPA document, you can explore this feature by following these steps:

1.
Set the VCR control window’s Document pop-up to the name of the timestamped document.

2.
Position the videotape at some location near the beginning of the sequence you wish to view in synchronous scrolling mode.

3.
Click the Sync button (or type “=“ on the numeric keypad). You are now in synchronous scrolling mode. Press Play to set synchronous scrolling going.

4.
You can control the speed of scrolling with the Jog, Shuttle, Pause and Stop keys.

5.
You can exit synchronous scrolling by clicking the mouse on the background of the VCR Control window. Clicking or pressing Stamp New Cell, Find, and Go Back will also take you out of synschronous scrolling mode, but in some cases the VCR will keep playing. To stop it playing, click or press Pause or Stop.

[image: image34.wmf]
Sync can also be useful if you want to find the cell associated with the part of the video that is currently playing. You just use Sync very briefly to scroll to the relevant part of the spreadsheet, and then exit from Sync mode.

1.
Click Sync. The spreadsheet will scroll to a cell associated with the timecode currently being read from the video source and will select it.

2.
Stop Sync by clicking the mouse anywhere.

3.
If you wish to type into the cell currently selected, you will need to use the mouse to deselect the cell and insert the insertion point into it so you can start typing.

Note: It would be convenient not to have to pick up the mouse here. We’re planning some more work on the VCR Control window soon, and will find a way—possibly with arrow keys—to get around this.

Going back and replaying last few seconds

 XE  "VCR Control window (Windows menu):Go Back" 
 XE  "VCR control:replaying last few seconds" 
 XE  "VCR control:going back over last few seconds" 
Go back is a useful function for quickly reviewing the immediately preceding segment of tape to review an action or utterance. It is similar to some automatic rewind-and-play functions on office dictating machines.
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[image: image36.wmf]
To use Go Back, simply click Go Back or hit “-” on the numeric keypad. The VCR searches backwards the approximate amount of time specified in the Go Back field, and then plays forwards again.

In the left hand example above, your video device would rewind 5 seconds and then start playing. In the right example, it would rewind 3 seconds and then start playing.

You can determine how far backwards the VCR searches before playing forward again by changing the time specified in the Go Back time field. The new value will be used for all subsequent Go Back operations.

Note: Go Back does not mean that you go back to the part of the video source timecoded with the value in the Go Back field. It’s relative measure, rather than an absolute measure. Your video device simply rewinds the number of seconds shown in the field and then starts playing. Typically, Go Back is set to a be just a few seconds or ticks.

Finding a timecode on video

 XE  "VCR Control window (Windows menu):Find" 
 XE  "VCR control:finding timecode on video:identifying timecode to find" 
 XE  "VCR control:finding timecode on video:summary of" 
Find allows you to specify a timestamp and the VCR will search for the corresponding timecode on the tape. 
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[image: image38.wmf]
To find the part of a video associated with a timestamp, do the following:

1.
Identify the timecode you want to find through one of the following methods:

•
Select timestamped spreadsheet cell and the <onset> timestamp will be automatically fed through to the Find field on the VCR control panel (easy)

•
Click on a bar in the Timeline report and the onset time of the corresponding cell will be sent forward to the VCR Control window’s Find field (easy)

•
Copy a timestamp from the spreadsheet and paste it into the Find field (harder)

•
Type the desired time into the Find field (hardest!).

Then either click Find or hit “+” on the numeric keypad. The VCR will then search for the time, using a combination of rewind, forward and search functions, as needed. 

Note: if the videotape has discontinuities in the way it is timecoded, MacSHAPA may not be able to find a timestamp which is legitimately represented on the videotape. For example, if the first part of the tape has timecodes from 11 to 20 and the second part from 0 to 10, then a search for time 15 which starts from the second part of the time will naturally start looking forwards, but will have to stop at 10 when the tape ends.

 XE  "VCR control:finding timecode on video:timecode discontinuitites and" 
Note: VTK Remote tends to be a little sluggish on the Find function. To avoid overshoots at the end or beginning of a tape, do not instruct VTK Remote to find timecodes within a minute or so of the beginning or end of a tape.

 XE  "Video device hardware and standards:Abbate VTK Remote™:performance of" 
Stamping new cells with captured timecode

 XE  "VCR Control window (Windows menu):Stamp New Cell" 
 XE  "VCR Control window (Windows menu):End Cell" 
 XE  "Video analysis:basic timecode capture and commentary" 
 XE  "VCR control:new cells with captured timecode" 
 XE  "Timecode:capturing from VCR" 
You can use MacSHAPA to do rough on-line annotation or fine on-line coding with the Stamp New Cell and End Cell buttons on the VCR control window. 







[image: image39.wmf]
The VCR Control window allows you to create new cells and insert timecode into them as you do so. Exactly how your new cells are timestamped will depend upon which of the timestamp fields you have selected at the bottom of the VCR Control window (see above) and which Stamp buttons you hit on the VCR Control window.

 XE  "VCR Control window (Windows menu):timestamp fields" 
For the Stamp New Cell and End Cell buttons to work, the spreadsheet must be the active window rather than the VCR Control window (so that the new cells will be put into the spreadsheet). Therefore, for practical purposes you should use keypad control of the VCR Control window when performing Stamp New Cell and End Cell functions.

Three ways of creating timestamped new cells

 XE  "VCR control:timestamping new cells:examples of" 
You can create cells and insert timecode into them in three general ways, as illustrated in the figure below. The figure gives you a timeline view of your data, with time running from left to right. The patterned bars indicate a succession of events, or cells in the spreadsheet. The length of the bars indicates where their onsets and offsets lie. In the example, the onset timestamps of the cells have been held constant, and the effect of two different settings on the offsets is illustrated—the setting of the timestamp fields and which Stamp buttons were pressed.

[image: image40.wmf]
These three options are now described in more detail.

•
Onset only. Only the onsets are timestamped; the offsets stay at zero. 

 XE  "VCR control:timestamping new cells:onset only policy" 

To achieve this, you select only the onset timestamp field on the VCR Control window. When you want to create a new cell and insert the current time into it, you press the Stamp New Cell key. As the figure above shows, the End Cell key is never used.


Your timestamps will look something as follows:




00:00;40:25
00:00;00:00




00:00:41:03
00:00:00:00

•
Exhaustive. The onsets are stamped and the offsets are always 1 tick less than the onset of the next cell created ( assuming you’ve created these cells with Stamp New Cell.)

 XE  "VCR control:timestamping new cells:exhaustive policy" 

To achieve this, you select both the onset and the offset timestamp fields on the VCR Control window. When you want to create a new cell and insert the current time into it, you press the Stamp New Cell key. The next time you press the Stamp New Cell key, the VCR Control routine will create a new timestamped cell but will also “fill in” the offset of the previous cells. Again, as the figure above shows, the End Cell key is never used.


Your timestamps will look something like the following: 




00:00;40:25
00:00:41:02




00:00:41:03
00:00:43:10




00:00:43:11


•
Independent offset. The offset can be set to any value with the End Cell key, and is not altered when you create the next cell with Stamp New Cell.

 XE  "VCR control:timestamping new cells:independent offset policy" 

To achieve this, you select both the onset and the offset timestamp fields on the VCR Control window. When you want to create a new cell and insert the current time into it, you press the Stamp New Cell key. When you want to set the offset time for the cell, you press the End Cell key. 


You can let as much time (or videotape) pass as you like between setting the offset of a cell with End Cell and creating the next  new cell. Timestamping the onsets and offsets of your cells is now completely independent.


Your timestamps will look something like the following. You can see that there is no relation between the offset time of a cell and the onset time of the next cell.




00:00;40:25
00:00:40:39




00:00:41:03
00:00:41:05




00:00:43:11
00:00:44:09

These three examples give you a general first idea of how these keys and settings work. The examples assume that you keep the video source—or internal clock—running without interruption during the period illustrated, and that you only use the keys mentioned. In reality, however, you might be stopping and starting the video source (or clock), rewinding, re-stamping earlier cells, moving the insertion point away from a cell just created, etc. The next section gives more precise details about what happens in these more complex cases.

Using Stamp New Cell and End Cell

 XE  "VCR control:timestamping new cells:steps" 
To use Stamp New Cell and End Cell to create cells with onsets and independent offsets, do the following:

1.
Set the VCR Control window’s Document pop-up menu to the name of the document into which you want new cells to be inserted.

2.
Select where you want your cells to go in your document by selecting the appropriate variable.

3.
(For Onset and independent offset). Select both the onset and offset timestamp fields at bottom right of the VCR Control window. (For other kinds of timestamping policies, follow the guidelines in the previous section.)

4.
Start your VCR playing from just before the segment of interest.

5.
When you see an event that you want to note, click on the Stamp New Cell button or press the 0 button on the keypad. You’ll see the following:

•
A new cell with the current VCR time will be inserted into the selected variable of your document.

•
If the VCR Control window was active when you clicked on Stamp New Cell or the keypad 0 button, It will now be deactivated and the spreadsheet will become active. From now on you must use keypad keypresses to use Stamp New Cell and End Cell. (The alternative is to be prepared to reactivate the VCR Control panel before each time you use the mouse.)

•
There is an insertion point in the cell you just created. 

6.
Start typing your comment, annotation, memo, data value, or code.

7.
(Optional)  When the activity you have identified in this cell ends, you can press the End Cell to capture the current timecode and insert it into the offset timestamp of the cell.

8.
(Optional)  Alternatively, you can omit End Cell and just press Stamp New Cell again. If the offset timestamp field on the VCR Control window was not selected, then no offset timestamp will be created for the previous cell.

In between presses of the Stamp New Cell and End Cell keys, you can use all the other keys on the VCR Control window. 

•
You might want to rewind or shuttle your tape backwards a little way and insert some timestamped cells containing information you missed before.

•
Alternatively, you might want to return to a previous cell using the up arrow, enter some information you didn’t have time to include, and then use the down arrow key to return to your current cell.

Coding videotape while shuttling or jogging at different speeds

 XE  "VCR control:timestamping new cells:at different jog speeds" 
 XE  "VCR control:timestamping new cells:at different shuttle speeds" 
The VCR Control window allows you to review your video and create spreadsheet cells at almost any speed you like, as long as you use the Variable Speed shuttle setting on the VCR Setup panel. This is a very powerful feature for the following reasons.

•
You can shuttle the video at faster than normal speed, and use Stamp New Cell and End Cell to create automatically timestamped cells in which you comment on events while things are running at this speed. This can be helpful if the event rate in your video is very slow.

•
Alternatively, you can shuttle the video very slowly at less than normal speed, again using Stamp New Cell and End Cell whenever you see something interesting. This can be helpful if the event rate in your video is very high.

•
You can even create automatically timestamped cells while the video source is running backwards, if you want to!

•
You can use Stamp New Cell and End Cell with Jog, and set Jog Increment on the VCR Setup dialog to any value you like.

•
Finally, you can use Stamp New Cell and End Cell even when you have a still picture on your monitor. The timecode captured will be the timecode currently being displayed at the top of the VCR Control window. This allows you to do very fine-grained encoding.

Precise details of Stamp New Cell and End Cell functioning

 XE  "VCR Control window (Windows menu):Stamp New Cell" 
 XE  "VCR Control window (Windows menu):End Cell" 
 XE  "VCR control:timestamping new cells" 
This section contains some more precise details on exactly how, and when, the Stamp New Cell and End Cell keys work. If you’re puzzled with how these keys are working, it’s probably worth checking these details.

Stamp New Cell

When activated either by mouse or by key press, the Stamp New Cell button will work as follows:

•
Stamp New Cell will insert a new cell into the spreadsheet, set the onset timestamp to the current VCR time, and move the insertion point to the new cell, in either of the following cases:

—
If the insertion pointer is in a cell in the spreadsheet that is the current Document on the VCR Control window, Stamp New Cell inserts a new cell in the column variable indicated by the insertion pointer. 

—
If one or more variables are selected in the spreadsheet that is the current Document in the VCR Control window, Stamp New Cell inserts a new cell into the leftmost of the selected spreadsheet variables. 

•
Stamp New Cell will set the offset of the previous cell to the current time minus one tick if the following circumstances are all true:

—
the “offset” in the VCR window is highlighted,

—
the most recent invocation of the Start Stamped Cell button created a new cell,

—
the above-mentioned new cell still exists and it has an offset of 00:00:00:00, and

—
the Document in the VCR Control window has not been changed since the above-mentioned cell was created.

End Cell

When activated either by mouse or by key press, the End Stamped Cell button will work as follows.

End Cell will set the offset of a cell to the current VCR time, or to the onset of the same cell (whichever is greater) if the following conditions are all true:

—
if on the most recent occasion that the Start Stamped Cell button was activated it created a new cell

—
if the above-mentioned cell still exists

—
if there has been no intervening change in the active document.

When Stamp buttons will forget previous cells

Both the Stamp New Cell and End Cell buttons forget the existence of a previous cell if either of the following conditions holds:

•
If the most recent previous cell has had its offset set with the End Cell button, then it no longer needs to be remembered as the last-created cell. 

•
If the document associated with your video source has been changed since the last time Stamp New Cell was pressed/clicked (see Document pop-up menu on the VCR Control window) then the cell that was most recently created in the previous document is no longer remembered.

Stamp New Cell and End Cell enabling and dimming

Here’s a summary of how the Stamp New Cell and End Cell buttons are enabled and dimmed. 

	VCR Document active
	Onset field highlighted 
	Offset field highlighted
	VCR Control remembers last cell
	Stamp New Cell enabled or dimmed


	End Cell enabled or dimmed

	no
	yes or no
	yes or no
	yes or no
	dimmed
	dimmed

	yes or no
	no
	yes or no
	yes or no
	dimmed
	dimmed

	yes
	yes
	no
	no
	enabled
	dimmed

	yes
	yes
	no
	yes
	enabled
	dimmed

	yes
	yes
	yes
	no
	enabled
	dimmed

	yes
	yes
	yes
	yes
	enabled
	enabled


Creating coded event buttons

 XE  "QuicKeys®:uses of in MacSHAPA" 
 XE  "QuicKeys®:creating coded event buttons with" 
 XE  "Coded event buttons" \t "see QuicKeys®" \i 
Very often you not only want to capture a timecode when you create a new cell, but you also want to insert a code or comment into it. It would be nice if this could all be done with one press of a key.

MacSHAPA does not directly support coded event buttons, However, by using a well-known third-party application for automated repetitive actions, QuicKeys®, you can very easily create coded event buttons that can be used within MacSHAPA.

For further details, see the section Creating code buttons with QuicKeys® in Chapter 27 on Editing cell contents.

Stamping existing cells with captured timecode

 XE  "VCR control:timestamping existing cells:summary of" 
. Stamp New Cell keys; XE  "VCR control:timestamping existing cells:Stamp vs. Stamp New Cell keys" 
. Stamp keys; XE  "VCR control:timestamping new cells:Stamp New Cell vs. Stamp keys" 
 XE  "VCR Control window (Windows menu):Stamp" 
 XE  "VCR Control window (Windows menu):Stamp New Cell" 
 XE  "VCR Control window (Windows menu):End Cell" 
The Stamp button allows you to automatically capture timestamps from the videotape and to insert them in the onset and offset of existing spreadsheet cells. 
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Stamp is useful if you have already created some spreadsheet cells, but you are not happy with the way their timestamps are synchronized with the video source. Stamp puts you in a VCR mode that highlights the timestamp fields of existing spreadsheet cells, one after the other down the spreadsheet, while replaying the video. At the exact moment that should represent the onset or offset time for the current cell you hit the space bar. Stamp reads the current VCR time, and inserts that time into the time field that is currently selected.

Stamp works much the same way as Stamp on the Stopwatch window, so its functioning should not be confused with the functioning of Stamp New Cell and End Cell. Important differences between how Stamp works and how Stamp New Cell and End Cell work include the following:

•
Stamp New Cell creates a new cell, whereas Stamp Cell changes the timestamp of an existing cell.

•
Stamp New Cell and End Cell let you type into your spreadsheet between button presses, whereas Stamp locks out any typing.

•
Stamp New Cell and End Cell let you control your VCR between button presses, whereas Stamp locks that out.

•
Stamp New Cell and End Cell carry out the action of creating and/or timestamping cells, whereas Stamp puts you in a mode in which you have to hit other keys to timestamp cells.

Note: Stamp is in a transitional state right now. We plan soon to make it work more like Stamp New Cell and End Cell so that you can move smoothly between creating new cells, changing the timestamps of existing cells, controlling the VCR, and typing into the spreadsheet.

Using the Stamp key

 XE  "VCR control:timestamping existing cells:steps" 
 XE  "VCR control:timestamping existing cells:examples of" 
To change the onset and/or offset timestamps of existing cells using Stamp, do the following.

1.
While your spreadsheet is active, turn Temporal Ordering off. When you change the onset timestamps of cells, they will immediately move to their new locations if temporal ordering is on. This can be very confusing, so it’s best to use Stamp while temporal ordering is off. When you’re sure that all is well, then turn it on.

2.
In your spreadsheet, select the earliest timestamp you want to change, so that it is highlighted. (You can do this at any stage before finally clicking or pressing the Stamp key to start the timestamping process).
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3.
Set the VCR Control window’s Document pop-up menu to the name of your current spreadsheet—the one in which you clicked the timestamp (in the example, this would be “CR.2.db.”

4.
Determine whether you want to insert timecode into onset timestamps only, offset timestamps only, or both onset and offset timestamps one after the other. Set the timestamp fields at bottom right of the VCR Control window accordingly.


The two 00:00:00:00 fields at the bottom right-hand corner of the VCR control panel are sample timestamp fields that you use to indicate whether you want to insert timestamps into just the onset, just the offset, or the onset and then the offset. (See several example figures below).
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So if you click the left hand field you will just record onsets. If you click the right hand field you will just record offsets, and if you click both you will alternate between onsets and offsets (see examples above). 


Choose how you want to record timestamps by selecting (highlighting) the appropriate fields. In the full VCR Control window example above, both fields have been selected, so timestamping will alternate between onset and offset timestamps.

5.
Rewind the videotape just a little so that you have some “run up” to the first event whose timestamp you want to change—that is, the timestamp you currently have selected on the spreadsheet. (This has been done in the figure above.)

6.
Now hit the Stamp key on the VCR control panel. The tape will begin to play, and the timestamp field that MacSHAPA thinks you are going to insert your first timestamp into (as per step 2) will highlight in the document, but no timestamps will have been entered so far (see figure below for example). 

•
Every time you press the spacebar on the keyboard, the current tape time will be recorded into the currently highlighted timestamp in the MacSHAPA document, and the next timestamp will be highlighted.

•
If you want to “skip” a timestamp—in other words, jump over it without changing its current timecode—just press any key on the regular keyboard other than the space bar.

 XE  "VCR control:timestamping existing cells:skipping over timestamps" 
•
Continue until you have recorded all timestamps, or wish to stop and review your work. 

7.
To exit from Stamp mode, just click anywhere on the VCR Control window. Alternatively, you can click any other button on the VCR Control window or press any other key than “*” on the keypad, in which case you will pass immediately from Stamp mode into the function just activated.

 XE  "VCR control:timestamping existing cells:exiting from Stamp mode" 
The figure below shows the VCR Control window and the spreadsheet to be timestamped just at the start of the Stamp process. The cells already have timestamps in them, but this doesn’t matter—they’ll just be overwritten. The Stamp button is highlighted, and the pointer has turned into a “cassette” icon to indicate that Stamp mode is active. The timestamp initially selected on the spreadsheet becomes visible. 
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Because both the timestamp fields at bottom right of the VCR Control window are selected, timestamps will be inserted into the onset first, and then the offset, of each cell, making a zigzag pattern down the cells in the spreadsheet variable.

Stamp button enabling and dimming

Here’s a summary of how the Stamp button is enabled and dimmed. 

	VCR Document active
	Onset field highlighted
	Offset field highlighted
	Stamp button enabled or dimmed



	no
	yes or no
	yes or no
	dimmed

	yes
	no
	no
	dimmed

	yes
	no
	yes
	enabled

	yes
	yes
	no
	enabled

	yes
	yes
	yes
	enabled


36. Real time capture with no video

 XE  "Timecode:capturing from internal clock:via Stopwatch" 
 XE  "Timecode:capturing from internal clock:via Virtual VCR" 
MacSHAPA offers two ways of capturing timecodes that are internally generated in your Macintosh, rather than being sent from a video source or generated inside your VCR. These two ways are:

•
Stopwatch. This small window lets you timestamp existing cells with Stamp and it also offers you synchronous scrolling, where synchronous scrolling uses timecodes from the Macintosh rather than from a video source.

•
Virtual VCR. This is an alternative way of using the VCR Control window that in fact subsumes all the functions of Stopwatch.

Note: Stopwatch is the older implementation of these functions and is in the process of being replaced by the Virtual VCR function on the VCR Control window. At the moment, both exist within MacSHAPA.

Stopwatch

 XE  "Stopwatch window (Windows menu)" 
 XE  "Stopwatch functioning:timestamping:summary of" 
The stopwatch provides a way of entering timestamps into the onset and offset fields of variables. You listen to, or watch, a recording while the stopwatch runs. Whenever an event of interest occurs, you press a key and the time of the keypress is entered into either the onset or offset timestamp of the spreadsheet cell.
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Stamping existing cells with internal timecode

 XE  "Stopwatch functioning:timestamping:steps" 
To change the onset and/or offset timestamps of existing cells using the Stamp button on Stopwatch, do the following.

1.
While your spreadsheet is active, turn Temporal Ordering off. When you change the onset timestamps of cells, they will immediately move to their new locations if temporal ordering is on. This can be very confusing, so it’s best to use Stamp while temporal ordering is off. When you’re sure that all is well, then turn it on again.

 XE  "Stopwatch functioning:timestamping:temporal ordering and" 
2.
In your spreadsheet, select the earliest timestamp you want to change, so that it is highlighted. (You can do this at any stage before finally clicking or pressing the Stamp button to start the timestamping process).
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3.
Open the Stopwatch by selecting Stopwatch from the Windows menu.

4.
The two 00:00:00:00 fields at the bottom right-hand corner of the Stopwatch are sample timestamp fields that you use to indicate whether you want to insert timestamps into just the onset, just the offset, or the onset and then the offset. Set the timestamp fields at the bottom of the Stopwatch window accordingly. (See example below). 

 XE  "Stopwatch functioning:timestamping:timestamp field options" 
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So if you click the left hand field you will just record onsets. If you click the right hand field you will just record offsets, and if you click both you will alternate between onsets and offsets (as in the example above). 

5.
Set the time field in the Stopwatch to just a little before the cell you have selected so that you have some “run up” to the first event whose timestamp you want to change—that is, the timestamp you currently have selected on the spreadsheet. (This has been done in the figure below.)

6.
Now hit the Stamp key on the Stopwatch. the VCR time field counter will begin to run, and the timestamp field that MacSHAPA thinks you are going to insert your first timestamp into (as per step 2) will highlight in the document, but no timestamps will have been entered so far (see figure below). 

 XE  "Stopwatch functioning:timestamping:capturing timecodes" 
•
Every time you press the spacebar on the keyboard, the current time in the Stopwatch time field will be inserted into the currently highlighted timestamp in the MacSHAPA document, and the next timestamp will be highlighted.

•
If you want to “skip” a timestamp—in other words, jump over it without changing its current timecode—just press any key on the regular keyboard other than the space bar.

 XE  "Stopwatch functioning:timestamping:skipping over timestamps" 
•
Continue until you have recorded all timestamps, or wish to stop and review your work. 

7.
To exit from Stamp mode, just click anywhere on the Stopwatch window. 

 XE  "Stopwatch functioning:timestamping:exiting from Stamp mode" 
The figure above shows the Stopwatch window and the spreadsheet to be timestamped just at the start of the Stamp process. The Stamp has turned into a Stop button, and the pointer has turned into a “stopwatch” icon to indicate that Stamp mode is active. The timestamp initially selected on the spreadsheet becomes visible. 

 XE  "Stopwatch window (Windows menu):Stop" 
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Because both the timestamp fields at the bottom of the Stopwatch window are selected, timestamps will be inserted into the onset first, and then the offset, of each cell, making a zigzag pattern down the cells in the spreadsheet variable.

Reset

 XE  "Stopwatch window (Windows menu):Reset" 
 XE  "Stopwatch functioning:timestamping:resetting counter to zero" 
This sets the Stopwatch time field to 00:00:00:00.

Sync: synchronized play of document and stopwatch

 XE  "Stopwatch window (Windows menu):Sync" 
 XE  "Stopwatch functioning:synchronous scrolling:summary of" 
Sync refers to synchronous scrolling. It sets the Stopwatch running from some time that you specify, and it highlights the event or events in the MacSHAPA spreadsheet which correspond to the time currently showing on the Stopwatch. 

The sync routine looks for all cells in the spreadsheet that “contain” the time currently being shown on the Stopwatch—that is, all cells for which the time being read is greater than to or equal to their onset and less than or equal to their offset (or, if offset is 00:00:00:00, until the onset time of the next cell). These cells are then highlighted. As soon as they no longer contain the currently-read timestamp, they are un-highlighted.

If you have a timestamped MacSHAPA document, you can perform synchronous scrolling by following these steps:

 XE  "Stopwatch functioning:synchronous scrolling:steps" 
1.
In the Stopwatch timefield, enter the time from which you wish to see synchronous scrolling.

2.
Click the Sync button. The Stopwatch should start to increment and the appropriate cells of the document should highlight.

3.
You can stop synchronous scrolling by clicking the mouse anywhere.

 XE  "Stopwatch functioning:synchronous scrolling:stopping" 
Virtual VCR

 XE  "Virtual VCR:summary of" 
 XE  "Virtual VCR:1see also VCR Control window, VCR control" 
 XE  "Video device hardware and standards:Virtual VCR:1see Virtual VCR, Video control" 
If you don’t have a video device attached but you want to use some of the fuller capabilities of the VCR Control, especially for coding observations being made in the field, we have created a third “driver” called Virtual VCR. This is really a much more powerful version of the Stopwatch function. 

To use Virtual VCR:

1.
Open the VCR Setup dialog box in one of the following two ways:

•
Click VCR Setup on the VCR Control window

•
Choose VCR Setup from the Windows menu.

2.
In the VCR Driver area at left of the VCR Setup dialog, click the radio button next to Virtual VCR (see left side of figure below).

 XE  "Virtual VCR:selecting on VCR Setup" 
3.
Click Save.

4.
Choose VCR Control from the Windows menu. The VCR control window will open (see right side of figure below).

5.
Proceed to operate the VCR Control as if you were using a video source.

You can use all the functions of the VCR Control with Virtual VCR, just as you can with a real VCR. This gives you a lot of scope.
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To learn how to use the VCR Control panel, you should consult Chapter 34 on Basic Remote Control of Video and Chapter 35 on Video Operations with Timecodes. However, in the following two sections we note some functions that may not be obvious with Virtual VCR, and we point out some peculiarities of using the VCR Control window with Virtual VCR.

Resetting internal timecode to 00:00:00:00 with Eject/Clear

 XE  "Virtual VCR:resetting Time to zero" 
When you are using Virtual VCR, the Eject button no longer has anything to Eject. We have temporarily mapped Eject onto Reset to 00:00:00:00. If you click Eject, the Time readout at the top of the VCR Control window will reset its value to 00:00;00:00.

Another way of resetting the Time readout to 00:00:00:00 is to delete the current value in the Find field, so that it is 00:00:00;00, and then hit Find. Because Virtual VCR does not have to deal with a real video source, it “finds” 00:00:00:00 instantly—you immediately see 00:00:00:00 in the Time window.

Setting Virtual VCR to the timecode of your choice

 XE  "Virtual VCR:setting to new starting time" 
Unlike the Stopwatch, at present you cannot directly edit the Time readout field at the top of the VCR Control window. To set Virtual VCR’s internal timecode to the value of your choice, you can  simply active Rewind, Forward, Shuttle, Jog, or Play until the Time readout field is displaying the timestamp you wish..

Alternatively, you can do the following:

1.
Enter the value you want into the Find field on the VCR Control window. You can do this by any of the following methods:

—
selecting a cell with this time on the spreadsheet

—
cutting and pasting the time into the Find field from somewhere else

—
directly typing the time into the Find field.

2.
Then click the Find button or press the keypad equivalent (“+”). The Time field will instantly “find” this time, because it does not have to deal with any physical video source or video device.

Part 6—preprocessing data for reports

In this part of the manual we cover the different ways you can prepare or preprocess your data before running reports on them. There are five general topics covered:

37
Repeats setup

38
Sequencing setup

39
Sampling filter

40
Filtered and selected data from Vocab filter

37. Repeats setup

 XE  "Filtering data" \t "see Vocabulary filtering, Repeats handling, Sequencing, Sampling filter use, Query langugage" \i 
 XE  "Reports:preprocessing data for" 
 XE  "Repeats handling:summary of" 
The Repeats Setup allows you to collapse multiple successive instances of the same code into one long event with that code. Thus the sequence “AAAABBBAAAC” would become “ABAC” for purposes of analysis. This is useful for many pattern-recognition routines such as Cycles, because it allows qualitatively similar patterns of codes to be treated as the same. Thus the sequences “AAAABBBAAAC”, “ABAACC” and “ABBBAAAAAAAC” would all be treated as if they were “ABAC”.

You will not see repeated events collapsed in MacSHAPA’s spreadsheet. The spreadsheet preserves the data as originally stored. Instead, the change will be made internally.

Repeats and passive reports

 XE  "Repeats handling:passive reports and" 
 XE  "Repeats handling:seeing results of" 
 XE  "Repeats handling:examples of" 
The effect of the Repeats Setup can be seen in the following passive reports:

•
Timeline reports 

•
Content reports 

•
Listing reports 

 XE  "Repeats handling:reports affected by settings" 
For example, the Timeline report below shows imaginary data in which two short events encoded a certain way would always happen before another kind of event would occur. The first part of the corresponding Listing report is also shown.
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In the Timeline report below we have now collapsed over repeats, so each pair of successive events that are encoded the same way becomes a single event. Again, at right you can see the first part of the corresponding Listing.
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Repeats and active reports

 XE  "Repeats handling:active reports and" 
 XE  "Repeats handling:examples of" 
Repeats work in the following active reports:

•
Transitions report

•
Cycles report

•
Lags report

 XE  "Repeats handling:reports affected by settings" 
Note: The Comparisons Report is not sensitive to collapsing repeated events in the Repeats Setups

 XE  "Repeats handling:Comparisons report and" 
Consider a Transitions report using the same data as for the reports in the preceding section. The left matrix below shows the transition matrix when repeats are allowed, whereas the right matrix shows the reduction in data when you collapse repeated events. (The order of the codes in rows and columns is different because of internal differences in the way the data are collected under the two settings).
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Collapsing over repeats can have a dramatic effect on the output of Cycles reports. For example, we can take A as both the From and the To event in the sample data. The tree output below shows the left hand side of a cycles report in which repeats are preserved.
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The picture is much simpler if you collapse repeated events. Three paths only are preserved and they are much shorter.
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As another example with Cycles, consider a report performed with COMMAND as the From term and OBSERVE as the To term. The tree output is shown below. You can see that sequences of Acknowl and Announce between COMMAND and OBSERVE are not treated as one event, but instead are treated as multiple separate events.
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If we now collapse over repeated events the picture is much simpler. The illustration below shows that the three different possible sequences for the three cycles have now been reduced to two different possible sequences for the three cycles. 
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Procedure for collapsing over repeats

 XE  "Repeats Setup dialog box (Reports menu)" 
 XE  "Repeats handling:steps" 
The Repeats Setup dialog box is shown with its default settings in the illustration below:
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To collapse over repeated events you should carry out the following steps:

1.
Choose Repeats Setup from the Reports menu.

2.
Click the check box Collapse Repeated Events to turn it on, so that you see an “X” in the box.

 XE  "Repeats Setup dialog box (Reports menu):Collapse Repeated Events" 
3.
Choose how the offset of the new long single event will be determined by clicking one of the radio buttons below the title Offset of a repeated event comes from (see previous section for more details). The choices are:

 XE  "Repeats handling:choosing offset" 
•
Last Event to Finish. This takes the <offset> of the new event from the <offset> of the last event in the sequence to finish: in other words, from the event that finishes the latest.

 XE  "Repeats Setup dialog box (Reports menu):Last Event to Finish" 
•
First Event. This takes the <offset> of the new event from the <offset> of the first event in the sequence.

 XE  "Repeats Setup dialog box (Reports menu):First Event to Finish" 
4.
Click OK.

The settings you have chosen will now take effect. They will be in force for all variables you use and reports you do until you change the settings again. To change them, or to return to the original settings, you must go through the sequence above.

 XE  "Repeats handling:data affected by settings" 
Settings

The Repeats Setup establishes settings that are applied whenever you use  a Cycles and Lags report. When MacSHAPA sets up the event sequences at the start of a Cycles or Lags report it checks the Repeats Setup settings to see how events should be ordered with respect to each other. As is the case for the Sequencing Setup, you cannot see the results of your Repeats Setup on the spreadsheet. However, Timeline and Listing reports show you what has happened.

When you collapse over repeated instances of a code, these instances are treated as a long single event. Thus the onset and the offset of the new event have to be determined.

•
Onset. This is always the earliest timestamp among the set of instances.

•
Offset. This can be determined several ways. MacSHAPA offers you two alternatives:

—
Last Event to Finish. Make it the offset of the last event in the set to finish.

 XE  "Repeats Setup dialog box (Reports menu):Last Event to Finish" 

Thus, if the repeated events are:


21
00:00:02:00
00:00:04:00
A


22
00:00:02:00
00:00:08:00
A


23
00:00:05:00
00:00:07:00
A


then the onset will be 00:00:02:00 and the offset will be 00:00:08:00.


The following illustration is a “mock up” of the results of this setting on the spreadsheet with another set of data.


[image: image69.wmf]
—
First Event. Make it the offset of the first event in the set.

 XE  "Repeats Setup dialog box (Reports menu):First Event to Finish" 

Thus, using the data above, the onset will be 00:00:02:00 and the <offset> will be 00:00:04:00.


Again, the following illustration is a “mock up” of the results of this setting on the spreadsheet with another set of data. 
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38. Sequencing setup

 XE  "Sequencing:summary of" 
When setting up data for the sequential analysis reports in MacSHAPA, such as Transitions, Cycles, and Lags, MacSHAPA has to work with a set of ordered events. This means that events in your spreadsheet, which may have a finite duration in time and overlap with other events, have to be represented at a single point in time so they can unambiguously be put into a sequence. 

The Sequencing Setup dialog lets you give precise information to the Transitions, Cycles, and Lags reports about:

•
when an event can be considered to have happened

•
when an event can be considered to have intervened between two other events

•
how the precise value of a time lag between one event and another should be calculated.

The Sequencing Setup establishes settings that are applied whenever you use a Cycles and Lags report. When MacSHAPA sets up the event sequences at the start of a Cycles or Lags report it checks the Sequencing Setup settings to see how events should be ordered with respect to each other. 

 XE  "Sequencing:reports affected" 
Unlike the Repeats Setup, you cannot directly inspect the results of your Sequencing Setup setting on the data. This is because sequencing is applied during the Lags and Cycles reports with respect to each individual Lag and Cycle, rather than being applied to the event sequences as a whole. However you can see the difference the Sequencing settings make by using a data file with much event overlapping, changing the settings, and inspecting the data that results. 

 XE  "Sequencing:seeing results of" 
The Sequencing dialog is shown with its default settings in the figure below.

 XE  "Sequencing dialog box (Reports menu)" 
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The next few sections will work through the major parts of the Sequencing dialog. The Illustration part provides a timeline-like graph to illustrate the settings chosen in the lower two areas of the dialog—Measure Times and Lag Rounding. 

Illustration

 XE  "Sequencing dialog box (Reports menu):Illustration" 
The top section of the dialog, Illustration, provides the timeline-like illustration of the chosen settings. Time runs from left to right. Events are represented as horizontal bars (rather than points) because they take some amount of time to happen.

The data shown here are not taken from the MacSHAPA document currently in memory. Instead, they represent a purely imaginary set of events for purposes of illustration.

•
From. The top line, From, shows some imaginary event as a darkly shaded horizontal bar. The From event might represent a certain class of events that you are interested in, such as COMMAND. This is the event from which we are determining the presence, absence, and distance of other events. 

•
To. The third line, To, shows two more imaginary events, this time as moderately shaded bars. The To events might represent another class of events that you are interested in, such as QUESTION. One of the To events occurs before the From event (the dark horizontal bar at the top) and the other event occurs after it). We are going to be concerned with how we measure the direction and distance from the From event to the To event.

•
Intervening. The second line, Intervening, shows further events that are not currently of interest which might or might not fall between any instance of the From event and a To event. The Intervening events could be such things as REPLY, EXCLAIM, etc.. 

The next three lines, Cycle, Lag and Period, will make more sense once the radio buttons at the bottom of the screen have been explained and you have a chance to play with them. Briefly, however, these lines represent the following.

•
Cycle. The fourth line, Cycle, gives visual feedback information about whether Intervening events do actually intervene between a From event and a To event. In the figure above, the horizontal line on the Cycle row has short vertical sections on it. These represent the points from which an event is measured. 


In the example above the From Intervening, and To events are measured from their onsets. You can see thick short vertical lines underneath these onsets in the Cycle row of the Illustration.


If the way the times are measured is changed, then some Intervening events may no longer fall between the From and To events any more. 


For example, look at the Measure Times section at the bottom left of the dialog. Now click the radio button at the intersection of the column To with the row Closest. You will see that the horizontal line in the Cycles row of the illustration changes (see figure below). Now the thin vertical line representing the leftmost Intervening event no longer falls on the horizontal Cycles line. This event no longer intervenes between the From and To events.
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•
Lag. This row illustrates the settings currently being used to generate integer time lags, for the purpose of analysis. 


For example, in the first Sequencing figure that was shown, the lag from the From event to the leftmost To event was -8 and the lag to the rightmost To event was +8. Now click the radio button at the intersection of the column From with the row Midpoint. You will see that Lag is now measured from the midpoint of the From event, and that the lag to the left now measures -10 and the lag to the right now measures +6 (see figure below).
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•
Period. (Limited use only). The final row indicates that time is divided into intervals that have a certain length in time, or Period. The Period is set at the bottom of the dialog box, but it does not affect the illustration. The time period entered is the unit in which lags are measured.

Measure Times
 XE  "Sequencing dialog box (Reports menu):Measure Times" 
 XE  "Sequencing:defining when events happen" 
The radio buttons in the Measure Times part of the dialog allow you to determine exactly when events are said to happen. This allows the time between one event and another to be measured and allows the events to be put into sequential order for further analysis.

•
From. The event from which other events are measured.

•
Other. This is any intervening event (name changed from Intervening on Illustration, but it’s the same thing.

•
To. The event at some remove from the From event whose distance and positioning is being determined.

Each of the above events can be said to have happened at one of the following points:

•
Onset. The onset is taken as when the event happened.

•
Midpoint. The midpoint is taken as when the event happened.

•
Offset. The offset as taken as when the event happened.

In addition, for some reports the From and To events can be measured in symmetrical ways around the From event:

•
Closest. The nearest part of the event is taken as when the event happened.

•
Farthest. The most distance part of the event is taken as when the event happened.

The effect this has is best illustrated in a table, shown below. The eight entries (either <onset> or <offset>) indicate the point on the From or To event which will be taken as the point in time that the event happened, for purposes of generating an unambiguous sequence. 

_________________________________________________________

Setting
Direction of Cycle/Lag:
Event being identified:

chosen:
Find cycles/lags...


From

To

_________________________________________________________




...before From event

<onset>
<offset>

Closest



...after From Event


<offset>
<onset>

_________________________________________________________




...before From event

<offset>
<onset>

Farthest



...after From Event


<onset>
<offset>

_________________________________________________________

It is easiest to understand this if you try some of the settings yourself, and see their effect on the Illustration. 

Lag Rounding
 XE  "Sequencing dialog box (Reports menu):Lag Rounding" 
 XE  "Sequencing:rounding policy for time lags" 
Note: These settings are currently not used in the Lags Report.

This section of the Sequencing dialog allows you to specify exactly how any time-lags between the From event and the To event that are not exactly equivalent to a Period should be rounded to a Period.

•
Value. Using Value you can determine whether lags should be calculated from the exact point in time that the From event occurs, or from an occurrence of a time period. 

—
Lag. Lags are calculated starting from the exact point in time where the From event is deemed to have happened. Periods are calculated from this point.

—
Occurrence. Lags are calculated from the nearest Period break from the point in time where the From event is deemed to have happened. Periods are calculated from the first timestamp encountered.

•
Method. If lags are not already rounded, then with Method you can tell MacSHAPA how to do the rounding. 

—
Closest. Round to the Period closest in time to the lag length, regardless of whether it increases or decreases the lag.

—
Up. Round to the Period later in time. This will shorten lags to prior events and lengthen lags to later events.

—
Down. Round to the Period earlier in time. This will lengthen lags to prior events and shorten lags to later events.

•
Period. Period indicates how long the units of time for lags will be. 


Any time period of hours, minutes or seconds can be entered into the input field (ticks are not accepted). 


Unidentified real or integer values will be interpreted as seconds.


Real or integer values followed by “h”, “m” or “s” (with or without trailing characters) will be interpreted as hours, minutes and seconds, respectively.

In the example below, which is based on the default settings for Measure Times, Value has been changed to Occurrence and Method to Up. You see that the From event is being calculated from the first Period break later in time, and that the Lags have followed.
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Again, in order to understand these options you should try them out in the Sequencing Setup and observe the effect they have on the Sequencing illustration.

39. Sampling filters

 XE  "Sampling filters:summary of" 
 XE  "Sampling filters:uses for" 
 XE  "Time sampling policies" \t "see Sampling filters" \i 
 XE  "Event sampling policies" \t "see Sampling filters" \i 
MacSHAPA’s spreadsheet is designed to represent data in an event-based way. All events can be captured and their actual real-time onset and offset timestamps can be recorded in the spreadsheet. The spreadsheet offers the greatest fidelity possible in representing events that start at any time, have any duration, and are no less than one sixtieth of a second apart.

However for many purposes—particularly statistical analyses—it can make more sense to sample the event data differently. For example:

•
You might wish to analyze whatever is happening at points in time five seconds apart in the document. 

•
You might wish to see what the most typical thing was that happened in the data within each five second interval. 

•
You may wish to sample whatever is happening in one part of the data (e.g., control actions) whenever an event of another kind occurs. 

The Sampling Filter provides you with a way to set up these and other kinds of sampling policies. Unlike the Repeats and Sequencing Setup routines, the Sampling Filter takes in a specific event sequence, performs the sampling operation on the event sequence, and stores as a “computed variable” under a name you choose. This computed variable can be seen on the Variables List window. The computed variable created by the Sampling Filter can be used in certain other reports. 

For example, in the Timeline report of speechcode in waterbath3.db, you see all the events, regardless of their onsets, offsets, durations, and whether or not they overlap or touch each other. 
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However you might be interested in what happens every 10 seconds, starting at second 1, so that the sampling goes 1, 11, 21, 31, etc. With the Sampling Filter you can ask to see events occurring at those times, or just touching those times. The result is shown below.
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You can also resolve conflicts where there are multiple events competing to be sampled and you can create missing events to complete a sequence. More details will be given under the relevant sections below.

The Sampling Filter dialog box is shown in the illustration below with its default settings. It is divided into the following sections:  Illustration, Time Slicing, Include Only If, Undefined Events and Multiple Events. 

 XE  "Sampling filter dialog box (Reports menu)" 
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At the top of the Sampling Filter dialog you can see a pop-up menu in which you select a variable to filter, and a text field in which you enter the name of the resulting computed variable. You can access the computed variable on the Variables List window. 

Note: At present the Sampling Filter is functional. However the illustration does not reflect all the settings and options currently possible. Moreover, it is difficult to inspect the results of applying a Sampling Filter to a event sequence. The easiest way is to select the resulting Computed Variable from the Variables List window and perform a Timeline (as shown above) or Listing report on it. More on this later in the Sampling Filter and Computed Variables section.

Sampling Filters and computed variables

 XE  "Sampling filters:computed variables:definition of" 
The Sampling Filter works by taking in an event sequence from the spreadsheet, selecting certain cells and removing others according to the current settings on the dialog, and placing the results in a “computed variable.” Computed variables are listed in the Variables List window, as shown in the figure below in which two sampling filters have been added to waterbath3.db.
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The figure illustrates two properties of computed variables:

 XE  "Sampling filters:computed variables:properties of" 
•
They are always nominal variables

•
They cannot be displayed on the spreadsheet (thus the closed eyecon)

•
On the Variables List window they report the variable in which they originated.

Examining the contents of computed variables

 XE  "Sampling filters:computed variables:seeing contents of" 
 XE  "Sampling filters:computed variables:passive reports on" 
Computed variables are not displayed on the spreadsheet, but you can examine their contents by using passive reports (Timeline, Content, or Listing) in the same way that you would for any other variable:

1.
Select the computed variable in the Variables List window

2.
Choose the passive report you want from the Reports menu.

The following figure shows the computed variable “points+choose” selected in the Variables List window, and the results of a Timeline, Content, and Listing report on the selection. 
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Exactly how the events were sampled in this case will be explained later, but you can see the following:

•
The Listing report clearly shows that some events have been removed from the “speechcode” variable where this “point+choose” computed variable originated.

•
The Timeline and Listing reports show that the original timestamps of the cells have been retained. The original timestamps are used in the calculations for the Content report as well.

Generating a sampling filter

 XE  "Sampling filters:steps" 
There are eight steps to generating a sampling filter, some of which may be left at default values or only be relevant under certain conditions.

1.
Choose Sampling Filter from the Reports menu.

2.
Select an event source from the Events pop-up menu at top right of the dialog.

3.
Give your sampling filter a name in the Sampling Filter field at top left of the dialog.

 XE  "Sampling filter dialog box (Reports menu):Sampling Filter name" 
 XE  "Sampling filters:naming (computed variable)s" 
4.
In the Time Slicing area, choose the sampling policy: cross classify (event sampling), interval sampling, point sampling, or sampling by some other events.

5.
(Only for Interval sample or Sample by time slicing methods, both of which are interval methods.) In the Include Only If area, state how the Sampling Filter should decide whether to include an event in an interval—according to whether its onset, offset, or midpoint is in the interval, whether it lasts for some minimum time, or whether it accounts for a minimum proportion of the interval.

6.
(Only if there are any intervals or points in time unaccounted for.) In the Undefined Events area, say how you want to handle intervals or points in time unassociated with any event.

7.
(Only if there are multiple events competing to represent a particular interval or point in time.) In the Multiple Events area, say whether you want to choose between multiple events competing to represent an interval or point, and if so, the policy you want.

8.
Click OK.

It is useful to note that the default settings of the Sampling Filter reflect the way events are shown in MacSHAPA’s spreadsheet—event-based sampling (“cross-classify”) with undefined periods of time allowed to stay undefined, and simultaneous and overlapping events allowed to remain. 

 XE  "Sampling filters:default dialog settings" 
Illustration

 XE  "Sampling Filter dialog box (Reports menu):Illustration" 
The Sampling Filter provides you with an Illustration with which you can see how you are sampling time and the way the options you choose are being interpreted by MacSHAPA as it creates a new variable. 
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Given that there are three types of events—A, B, and C—which can overlap, the Result row of the Illustration shows how the Sampling Filter is selecting events to be put into event sequences for analysis.

Note: At present the Illustration is sensitive only to the Time Slicing settings. Making the Illustration sensitive to Undefined Events and Multiple Events also is on our To Do list.

Time Slicing

 XE  "Sampling Filter dialog box (Reports menu):Time Slicing" 
 XE  "Sampling filters:time slicing policies" 
There are four different ways of slicing time:

•
Cross-classify, or event sampling (default setting)

•
Point sampling

•
Interval sampling

•
Sampling by the occurrence of events in another event sequence.

These will be discussed in turn, with their illustrations.

Cross-classify (event sampling)

Cross-classify sampling is also sometimes called event sampling, and it is the default setting for MacSHAPA. With cross-classify sampling, time slicing is constrained simply by the onset and offset times of the actual events. Cross-classify sampling is illustrated below.
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The Result row of the Illustration shows the relatively unconstrained sampling of events in cross-classify sampling. When two or more events compete to be represented, the Illustration is showing cross-hatching that is unrelated to any event. The setting of the Multiple Events area determine which event gets to represent these intervals.

Point sampling

Point sampling involves determining a regular interval at which samples will be taken, and then deciding what the most typical event is at the precise moment of sampling. Point sampling therefore deals with sampling at discrete points in time, and is illustrated below.
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The Slices row of the Illustration shows regular divisions of the timeline. The Result row of the Illustration shows how the unconstrained A, B, and C events have been sampled at the precise point in time of each time slice.

Interval sampling

Interval sampling involves determining a regular interval for sampling events, and then deciding what the most typical event is of the whole interval. 
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As for point sampling, the Slices row of the Illustration shows regular divisions of the timeline. However, sampling now finds what is typical of the interval between the slice marks, rather than what is happening at the slice marks. The Result row of the Illustration shows that an event has been chosen for each of the regularly-spaced time intervals that is typical of that interval. 

Interval sampling needs to be supported by tools that help the Sampling Filter determine whether an event is a sufficiently strong representative of interval to represent it in the event sequence. The Include Only If area of the Sampling Filter dialog is where you set your standards of “representativeness” for interval sampling.

Sample by

Finally, Sample by is an alternative form of interval sampling. It is possible to use the onsets and offsets of the events in another event sequence as the interval boundaries.
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The Slices row of the Illustration shows that the slices are irregularly spaced. This is because they are reflecting the cross-classify structure (event structure) of an event sequence not shown in the Illustration.

The Result row of the Illustration shows how events A, B, and C have been sampled according to the irregular interval time slicing of the external event sequence. Cases in which multiple events compete to represent the interval have to be resolved in the Multiple Events area of the Sampling Filter dialog.

Include Only If

 XE  "Sampling filters:including events to represent an interval" 
 XE  "Sampling Filter dialog box (Reports menu):Include Only If" 
The Include Only If area of the Sampling Filter becomes relevant only under:

•
Interval sampling

•
Sampling by the occurrence of events in another event sequence.

There are three conditions that can be combined to determine if an event should be included in an interval:

•
Point. Include the event only if its onset, offset, or midpoint is in the interval

•
Duration. Include the event if it is happening within the interval for at least the absolute amount of time indicated.

•
Proportion. Include the event only if it is happening for the proportion shown of the interval.
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The figures above, plus the figures of the entire Sampling Filter dialog, show that Include Only If settings become active only if Interval Sample or Sample by radio buttons are checked, and that the Onset, Midpoint, and Offset radio buttons for Point are active only if the Point checkbox is on, indicating that the presence of an end or midpoint of an event will be critical.

Undefined Events—Making events exhaustive

 XE  "Sampling filters:undefined events policies" 
 XE  "Sampling filters:making events exhaustive" 
 XE  "Sampling Filter dialog box (Reports menu):Undefined Events" 
For some kinds of statistics you must have a label, code or event at each point or in each interval of your sequence. In all the examples shown, there have been blank spaces in at least one part of the Result in the Illustration. Blanks mean that no event was chosen to represent the interval, in which case the events do not form an exhaustive set.

•
Ignore means that blanks are allowed.

•
Extend last means that the type of event just prior to the blank now also represent the blank.

•
Create missing means that blanks are replaced by events that you can name. You enter the new event name in the Title field.

•
Tolerance allows you to declare how empty an interval has to be before you consider it blank. In the example shown, tolerance is 5 sec, meaning that if less than 5 seconds of an interval event contain events, then the interval is deemed to be blank.
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Multiple Events—Making events mutually exclusive

 XE  "Sampling Filter dialog box (Reports menu):Multiple Events" 
 XE  "Sampling filters:making events mutually exclusive" 
 XE  "Sampling filters:multiple events, choosing between" 
Events in the real world often occur independently of each other, leading to parallel events and overlapping activity. For many sequential statistics, however, there must be just one event representing each interval (whether a cross-classify interval, a regularly sliced interval, or point in time.) The Multiple Events area of the Sampling Filter lets you determine which event of many will represent a sampled interval or point in time.
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•
Retain all. This is the default setting, which simply preserves all events without choosing between them, even if they overlap.

•
Combine. In this case, the temporally overlapping parts of parallel events are combined to form a new event.

•
Choose by time. Here, an event is chosen whose onset, offset, or midpoint is either earlier or later than the onset, offset, or midpoint of all other events.

•
Choose by duration. In this case, an event is chosen whose total duration or duration in the interval in question is either longer or shorter than those of all other events.

At the start of this chapter we presented an example of filtering the waterbath3.db variable “speechcode” with point sampling every 10 seconds at 1 second and later. The setting for Multiple Events was left at Retain All and the following output resulted:
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At 11 seconds and at 21 seconds there are events competing to represent the point (in each case the timeslice occurs exactly where one event ends and another begins.) In the following illustration this is resolved by setting Multiple Events to Choose by time, with the setting on Earlier Onset time. This leads to the following output, in which each time slice is finally represented by one event only.
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40. Vocab filters and selections

 XE  "Vocabulary filtering:reports and" 
 XE  "Vocabulary filtering:preprocessing data for reports" 
 XE  "Vocabulary filtering:using Vocab Filters in reports" 
Data can be preprocessed for reports with the Vocab Filter. To explore certain questions, you may temporarily want to concentrate on some data in your MacSHAPA document and ignore other data. In other words, you may want to “filter out” some of your data. The Vocab Filter lets you select some of your data for further analysis, and temporarily ignore the remainder. 

For example, you may wish to examine cycles of activity between “GOAL” statements. You may want to eliminate activities encoded as “MISC”, “IRREL”, “EXPTER”, etc., because they are not relevant to what the subject is doing. 

MacSHAPA’s Vocab Filter allows you to focus on all cells except the ones you want to eliminate, and to perform various operations and analyses on the cells in the focus. It allows you to sort the data in a way that is equivalent to performing Boolean searches but—importantly—no explicit Boolean operators are ever used.

The Vocab Filter was presented in Chapter 30 on Filtering Data with Vocab Filter in Part 4 of the manual on Entering and Manipulating Data. In that chapter you’ll find full details on how to perform expansions, set the filter focus, and make spreadsheet selections. However, some of the main details relevant for report preprocessing are repeated here.

Vocab filters example

 XE  "Vocubulary filtering:examples of filtering" 
The figure below shows three Vocab Filters based on the waterbath3.db document being used to preprocess data for reports. 

The filters are identified by the numbers you see at the end of each Vocab Filter window name, so they become Vocab Filter 1, Vocab Filter 2, and Vocab Filter 3 respectively. These are the names the filters will be given in the active report pop-up menus. 

These three example filters do the following:

•
Vocab Filter 1 focuses on all cases where Tom makes an announcement.

•
Vocab Filter 2 focuses on cases in which the parameter is “I”.

•
Vocab Filter 3 focuses on commands and observations where the <MITIGATION> argument is replaced by “+1” (acknowledgments have not been included in the special focus marked by “◊” symbols.
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Below are passive or active reports generated from Vocab Filters 1, 2, and 3, respectively. You can see that the analyses have been limited to the data specified in the filter.
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This example shows that you can have more than one Vocab Filter open at the same time. Moreover, Vocab Filters are quite independent of each other (even though filters can be created based on other filters). 

Generating a Vocab Filter

The Vocab Filter window is shown below (example is based on waterbath3.db). The left window is the Expansions List and the right window is the Constants List.
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The process of filtering typically goes as follows. More details are given in Chapter 30 on Filtering Data with Vocab Filter.

 XE  "Vocabulary filtering:stepts" 
1.
Select some variables or cells on the spreadsheet and choose Vocab Filter from the Windows menu. 


A generic description of each variable type selected, called a “header” will be listed in the Expansions List (see section Starting Expansions from Headers in Chapter 30 for details of headers for different variable types).

2.
In the Expansions List, select a header to see a summary in the Constants List of the encodings used within that variable (see sections Vocab Filter window and Expand in Chapter 30 for more details). 

3.
In the Constants List, select encodings of interest and expand them using the Expand button. Continue selecting and expanding until you have in the Expansions List the vocabulary items on which you wish to concentrate. 

4.
If needed, declare the encodings you wish to include in your filter by defining a “focus” (see section Establishing a Focus in Chapter 30). “◊” symbols appear next to the items that will be used in the filter—items without a ◊ will be ignored. (If no ◊ symbols are used, then by default all items are in the focus.)

5.
(Optional). If you wish to work with a spreadsheet selection rather than a Vocab Filter data structure in further analyses, click the Select button to select the spreadsheet cells that correspond to the focus. Alternatively, click the Deselect button to deselect spreadsheet cells that correspond to the focus. 

6.
Now carry out your further reports, analyses, and operations. 

•
If the Vocab Filter is active, then passive reports will use what’s in the focus on that filter. 

•
If you prefer to use a spreadsheet selection based on your filter, make the spreadsheet active (click on it) and then proceed with your passive reports. 

•
For active reports, choose a Vocab Filter item or the selection item from the pop-up menu.

Each filter exists as long as you keep its Vocab Filter open (although for active reports the window doesn’t have to be the currently active window for the filter to be used).

Ways to use Vocab Filters

Once a Vocab Filter is created you can use it in various ways. The following operations can be performed directly from an active Vocab Filter (with or without an explicit focus) or on a set of spreadsheet cells selected with the Vocab Filter.

•
Passive reports. Passive reports—timeline, content and listing—work directly from a Vocab Filter. When a Vocab Filter is active (it’s the top window and its scroll bars etc. are fully drawn) you can choose a passive report, and the report will be generated based on your active Vocab Filter’s expansion or focus. 

 XE  "Vocabulary filtering:uses of:in passive reports" 
•
Active reports. To access the results of your filtering for use in active reports—Transitions, Lags and Cycles (Comparisons not available)—click on any Events pop-up menu in the active report dialog boxes. 

 XE  "Vocabulary filtering:uses of:in active reports" 
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The figure below shows one spreadsheet selection and two Vocab Filters at the end of the pop-up menu for the Transitions report. 

—
Vocab Filter 1 does not have an explicit focus.

—
In Vocab Filter 2 an explicit focus has been established which is indicated by the “(•)” at the end of its name. 

—
If you had used your Vocab Filter to generate a spreadsheet selection, you could select the item “selection” for further analysis.

•
Query language. Use the selected() predicate to perform queries on all cells included in the current spreadsheet selection. 

 XE  "Vocabulary filtering:uses of:in query language" 
•
Spreadsheet operations. The Vocab Filter can make a spreadsheet selection which then can become the basis for operations as new cell, clear, cut, delete, copy, paste, and group cell, etc. 

 XE  "Vocabulary filtering:uses of:in spreadsheet" 
•
Vocab Filter. When a Vocab Filter is in front, you can choose Vocab Filter from the Windows menu and do more filtering!  The new Vocab Filter will reflect what is in the Expansions List of the first filter. You can also do this from a selection based on a Vocab Filter (click Select and open Vocab Filter). 

 XE  "Vocabulary filtering:uses of:in creating new Vocab Filter" 

The two diagrams below show the relation between the first Vocab Filter (on the left) and the new Vocab Filter (on the right), when there is and is not a selection. The upper pair of diagrams shows the direct generation of a new Vocab Filter from an old one, whereas the lower pair of diagrams shows how this can be done through selections. 

 XE  "Vocabulary filtering:filters created from previous Vocab Filters" 
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Using Vocab Filters and selections in active reports

 XE  "Vocabulary filtering:examples of filtering" 
 XE  "Vocabulary filtering:uses of:in active reports" 
In the following example, you can see how Vocab Filters can be used in active reports. The goal was to perform a Cycles report to find what, if anything, was said between commands made by Sam and acknowledgments made by Tom. Anything said in between could not include commands by Sam or acknowledgments by Tom.

The filter below, Vocab Filter 1, was used to set up the From term of the Cycles report, which was commands by Sam.
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The next filter, Vocab Filter 2, set up the To term of the Vocab Filter—acknowledgments by Tom.
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The third filter, Vocab Filter 3, was set up to capture all events that were neither commands by Sam or acknowledgments by Tom, to be used as intervening events (or Reported Events). This was done with the following steps:

1.
Select all cells in the speechcode variable through any preferred method.

2.
Expand the speechcode vocabulary to find cases of commands by Sam and acknowledgments by Tom, as shown below.

3.
Deselect the items in the filter to remove them from the spreadsheet selection.

4.
Thereafter use the spreadsheet selection.

 XE  "Vocabulary filtering:deselecting spreadsheet cells" 
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In the Cycles report, Vocab Filter 1 was used for From events, Vocab Filter 2 for To events, and the current spreadsheet selection, “selection,” for Reported Events.
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The Listing report resulting from the Cycles output showed that Tom always immediately acknowledged Sam’s commands and that there were never any intervening events in these interactions.
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Part 7—Reports

In this part of the manual we cover MacSHAPA’s various reports and analyses. The chapters are as follows:

41
Report data handling

42
Timeline report

43
Content report

44
Listing report

45
Transitions report

46
Comparisons report

47
Cycles report

48
Lags report

41. Report data handling

 XE  "Reports:1see also entries for individual reports" 
 XE  "Reports:handling spreadsheet data in" 
MacSHAPA offers many ways to analyze data, from visualization of sequences to sophisticated statistical analyses. Some features are fully implemented, whereas some are only partially implemented and await further development.

An overview of MacSHAPA’s Reports menu, plus a brief flavor of what each report does, was given in Part 2—Quick Overview of Menus. In this chapter we will cover the following topics: 

•
Reports menu structure

•
Passive reports—definition

•
Active reports—definition

•
Recognizing the desired event sequence in pop-up menus

•
Simplifying encodings for sequential data analysis

•
Cells with no data usually ignored

•
Filtering and selecting data for active reports

•
Setups and filters for handling time.

Report menu structure

MacSHAPA’s Reports menu is structured as follows:
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The Timeline, Content, and Listing reports are known as “passive” reports and the Transitions, Comparisons, Cycles and Lags reports as “active” reports. The meaning of “passive” and “active” is given below. The final three menu items are setups and filters that help you manage time and time relationships in your data.

Passive reports—definition

 XE  "Reports:passive" 
 XE  "Reports:passive:selecting data for report" 
MacSHAPA’s passive reports are performed directly on a spreadsheet selection of a variable, several variables, or several cells. There are many ways you can achieve a spreadsheet selection: see Chapter 50 on Selections and Deselections for a full treatment. 

MacSHAPA’s three passive reports are:

•
Timeline—generates a graphical timeline of selected events.

•
Content—performs a content and duration analysis of selected events.

•
Listing—provide a compact listing of selected variable(s).

To access Timeline, Content, and Listing reports, you just select a variable or selection of cells on the Spreadsheet and choose Timeline, Content, or Listing on the menu. The report will immediately be generated. You can change what the Timeline and Content reports include, and how they look, with the Style item.

 XE  "Reports:passive:changing style of" 
In more detail, to run a passive report:

 XE  "Reports:passive:steps" 
1.
Select some combination of spreadsheet variables and/or cells through any of the following methods:

•
direct spreadsheet selections with mouse

•
selections in Variables List window

•
Vocab Filter selections

•
Query language selections

•
other methods outlined in Chapter 50 on Selections and Deselections.

2.
Choose a passive report (Timeline, Content, or Listing). You will immediately see the result.

3.
If you wish to change the style of the Timeline or Content report output, choose Style from the Reports menu while the window showing the output of the passive report is still the active window.

 XE  "Reports:passive:changing style of" 
You can also push the results of many active reports through the passive reports. To do this:

 XE  "Reports:passive:on results of active reports" 
1.
Click on the report output window

2.
Then choose a passive report. 

You’ll see a Timeline, Content report, or Listing of the active report output (for examples, transitions or cycles) rather than of just what’s on the spreadsheet.

Active reports—definition

 XE  "Reports:active" 
 XE  "Reports:active:choosing data for report" 
In the active reports you must choose data to analyze and make some settings in a dialog box before the report will run. The active reports require you to select your data from a list that is always implemented in MacSHAPA as a pop-up menu, which we will call the event sequences list. 

MacSHAPA’s active reports are;

•
Transitions—analyze transitions from one event to another

•
Comparisons—compare one event sequence with another

•
Cycles—examine intervening events between one event and another

•
Lags—examine preponderance of one event before and after another event.

The procedure for running active reports is typically as follows:

Reports:active:steps XE  "Reports:active:steps" 
1.
Choose the desired report from the Reports menu. A dialog box opens.

2.
Identify which variable or selection of data should be used in the report. This selection is made from the pop-up menu or menus on the dialog, which are called event sequences lists. Event sequences lists includes:

 XE  "Reports:active:contents of pop-up menus" 
•
All spreadsheet variables (even if hidden).

•
Current spreadsheet selection, listed as “selection.” This is a derived variable based on the cells currently selected in the spreadsheet. 

•
Any currently open Vocab Filters, listed as “Vocab Filter 1”, “Vocab Filter 2”, etc. If the Vocab Filter has a focus that further limits the data being used in the report, it appears in the pop-up list as “Vocab Filter 1 (•)”, “Vocab Filter 2 (•)”, etc.

3.
In some cases, select items in the scrolling lists underneath the event sequences lists. 

4.
Choose other settings for running the report by clicking the relevant radio buttons and check boxes.

5.
Choose the output format for the report.

6.
Click OK.

You can perform passive reports on the output of some active reports. Make sure the active report output window is the currently selected (active) window, then choose the passive report you want (Timeline, Content, or Listing) from the Reports menu. The passive report output now reflects an analysis done on transitions, cycles or lags found in the data, rather than simply on the stream of events seen in the spreadsheet.

 XE  "Reports:passive:on results of active reports" 
Recognizing the desired event sequence in pop-up menus

 XE  "Reports:handling spreadsheet data in:recognizing event streams" 
For predicate and matrix variables, the pop-up event sequences list indicates which part(s) of the vocabulary are available for analysis.

•
Predicates: “myPredVar:pred” means that the predicate names in the predicate variable “myPredVar” have been turned into a list for analysis. 

•
Matrices: expressions such as “myMatrixVar:<PARAM>“  and “myMatrixVar:<SUBSYS>“ identify the arguments of the matrix variable “myMatrixVar” that are available for analysis. 

In the example below from the document waterbath3.db, you can see the predicate variable “speechcode” identified as “speechcode:pred” and you can also see the breakdown into arguments of the two matrix variables, “state.var” and “sys.var.” The selection and Vocab Filter items is explained in the section Using Vocab Filters and Selections in Active Reports within Chapter 40.
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Simplifying encodings for sequential data analysis

 XE  "Reports:handling spreadsheet data in:summary of data simplifications" 
In order to understand how to get the most out of MacSHAPA, it is important to understand how the passive and active reports use spreadsheet data.

The <val> of a spreadsheet cell holds a different amount of information depending on its type (predicate, nominal, etc.). For example:

•
Predicates. Cells of predicate variables hold information about the predicate, its arguments, and the constants used to encode those arguments, such as GOAL(John,<SOMETHING>). 

•
Matrices. Cells of matrix variables holds information about the matrix arguments and the constants used to encode the arguments, 

•
Nominal. Cell of a nominal variables hold a single constant, such as GOAL or Talks. 

Most sequential data analysis (SDA) techniques work on a sequence of simple codes rather than on multi-dimensional codes. In other words SDA techniques needs sequences like MacSHAPA’s nominals rather than its predicates or matrices. This means that when we want to analyze sequences of predicate or matrix codes, we have to simplify the contents of each cell into a single code (like a nominal) first.

At present we have implemented a rather “brute force” tactic for putting predicate and matrix data into single code form for SDA. In some cases, we choose one aspect of the data to analyze, and we ignore other aspects. 

•
Predicates. Predicates are identified by the predicate name only. 

•
Matrices. Matrices are identified by their individual arguments only, rather than combinations of them. 

•
Nominals. Nominal data are by definition expressed as simple codes, so MacSHAPA does not need to reduce the data further before carrying out a report on nominal data.

Exactly how this works depends upon the report, so we will give more information in each section below.

By manipulating a predicate or matrix vocabulary in the vocabulary window (see Chapter 29 on Creating and Changing Predicate and Matrix Templates), performing Vocab Filtering (see Chapter 30 on Filtering Data with Vocab Filter) or by transforming encodings in the query language (see Chapter 59 on Query Language Tutorial and Examples), more sophisticated analyses can be achieved. 

Simplifying predicate encodings

 XE  "Reports:handling spreadsheet data in:simplifying predicates" 
Reports using the full predicate are given in Content and Listing. However to create a sequence of single codes for Timeline, Transitions, Cycles and Lags, only the distinctions between the predicate names are preserved. 

Thus, a sequence of predicate encodings which appear in the spreadsheet thus (first argument is who speaks, second argument is person spoken to)...

COMMAND(Tom,Bill)

ASK(Bill,Tom)

ANSWER(Tom,Bill)

ASK(Fred,Tom)

ANSWER(Tom,Fred)

will be reduced to the following for analysis:

COMMAND

ASK

ANSWER

ASK

ANSWER

In other words, no distinctions will be made between predicates on the basis of who is speaking and to whom. Thus, for example, the distinction between the fact that Tom answers Bill in the first instance but Fred in the second will be lost. This distinction would have to be present in the predicate name itself to be preserved. However, as commented before, Content and Listing reports do preserve these differences.

You can use selections, Vocab Filters, or the Query language to constrain the encodings being analyzed to some subset of interest (see section Filtering and Selecting Data for Active Reports below, as well as Chapter 50 on Selections and Deselections, Chapter 30 on Filtering Data with Vocab Filter, and Chapters 58 and 59 on the query language.)

Matrix encodings

 XE  "Reports:handling spreadsheet data in:simplifying matrices" 
Reports using the full matrix encoding are given in Content and Listing. However to illustrate what happens with other reports, imagine that the matrix template is as follows:  (<PARAMETER>,<VALUE>). A sequence of codes might appear as follows in the spreadsheet:


(Valve,27)


(Mixer,9)


(Valve,26)


(Heater,22)


(Mixer,10)

When a Transitions, Cycles or Lags report is requested, either <PARAMETER> or <VALUE>, but not both, can be analyzed. If <PARAMETER> is chosen, then the matrix encoding is reduced to the following for analysis:


Valve


Mixer


Valve


Heater


Mixer

and if <VALUE> is chosen, then the following sequence is analyzed. The numbers are treated as categories (nominals) rather than as integers or floats. 


27


9


26


22


10

However, there are ways that the user can control which argument is being used. To access other matrix arguments than the one listed, use Local Vocab to place the desired argument in the first position (select argument, use option-arrow to reposition argument: see the Vocab Template Editing section of Chapter 29 on Creating and Changing Predicate and Matrix Templates).

You can also use selections, Vocab Filters, or the Query language to constrain the encodings being analyzed to some subset of interest (see section Filtering and Selecting Data for Active Reports, below, as well Chapter 50 on Selections and Deselections, Chapter 30 on Filtering Data with Vocab Filter, and Chapters 58 and 59 on the query language.)

Cells with no data usually ignored

 XE  "Reports:handling spreadsheet data in:cells with no data" 
Cells with no data in them are ignored in all reports except the Comparisons Report. 

Ignoring cells with no data in them usually does not create major problems with timestamped data—each cell with data in it is just positioned at its correct time. 

However, ignoring cells with no data in them can lead to problems when generating reports on data with zero timestamps, particularly when a report uses data from multiple variables. This is because in the latter case “false” timestamps are generated from the ordinal positions of cells that do have data in them. If one variable has more empty cells than another, then the ordinal numbering for the purposes of reports is different in each, leading to anomalous results. 

Note: In the future we may introduce an option to include/exclude cells with no data in them from all analyses.

Filtering and selecting data for active reports

 XE  "Reports:preprocessing data for:on basis on contents" 
If you wish to analyze particular combinations of predicate or matrix arguments, you can use selections or filters.

•
Selections. Use any of the  methods possible for making selections to identify the data you wish to analyze, and then access it as the item “selection” on the pop-up menu. See Chapter 50 on Selections and Deselections for more details.

 XE  "Reports:selected data event streams" 
•
Filters. Use the Vocab Filter to select the combination you wish and then access it as the item “Vocab Filter n” on the pop-up menu, where n is the number indexing the filter in question. See Chapter 30 on Filtering Data with Vocab Filter for more details.

 XE  "Reports:filtered data event streams" 
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For example, let’s say you wished to perform an analysis based on all commands made by Tom to Sam, and all acknowledgments made by Sam to Tom. You could select all cells coded as follows:


COMMAND(Tom,Sam,<MITIGATION>)


ACKNOWL(Sam,Tom,<MITIGATION>),

and then perform your report on these cells alone. The same logic holds for all variable types.

As another example, you might wish to use

COMMAND(Tom,Sam,<MITIGATION>)

as the From item in a Cycles report and

ACKNOWL(Sam,Tom,<MITIGATION>)

as the To item. To do this you can define COMMAND(Tom,Sam,<MITIGATION>) as Vocab Filter 1 and ACKNOWL(Sam,Tom,<MITIGATION>) as Vocab Filter 2, and then choose Vocab Filter 1 as your From item and Vocab Filter 2 as your To item.

For further information see manual Part 7—Preprocessing Data for Reports.

Note:  In analyses performed on selected cells in matrix and predicate variables, MacSHAPA will still only report the predicate name or the constants in the first argument of the matrix in the output. However the instances of each encoding will be constrained to the cells selected. 

Setups and filters for handling time

 XE  "Reports:handling time in:1see also Repeats handling, Sequencing, and Sampling filters::" 
 XE  "Reports:preprocessing data for:on basis on sequence and time" 
The final three items on MacSHAPA’s Reports menu change how time and successive events are handled when the data are preprocessed for reports. 

The Setups and Filters are options that you may or may not want to use, depending on your data and the kind of statistics you’re wanting to perform. They’re very useful under special circumstances, such as when there are many repeated events or when the events must be mutually exclusive and exhaustive for your statistics to be valid.

These items are as follows:

•
Repeats Setup. Allows you to treat multiple successive instances of an event as one event. By default, successive instances are treated as separate events.

 XE  "Reports:handling time in:repeated events in succession" 
•
Sequencing Setup. Allows you to determine how events with durations that may possibly be overlapping should be put into a sequential order for sequential data analysis. By default, events are said to happen when their onsets happen.

 XE  "Reports:handling time in:sequencing overlapping events" 
•
Sampling Filter. Allows you to specify the time sampling policy for events, such as event, point, or interval sampling, etc. By default, event-based sampling (which is completely unconstrained) is used.

 XE  "Reports:handling time in:sampling events rigorously" 
See the treatment of these items in Part 2 on General MacSHAPA Functions for a fuller overview.

When you change the settings on these items, your original data are untouched. You’ll see no changes on the spreadsheet. You’ve just created a temporary internal variant of the data in your spreadsheet for the sole purpose of producing a report.

For further information see manual Part 7—Preprocessing Data for Reports.

Note: It would be nice to be able to see the effects of these Setups and Filters on data going into a report: MacSHAPA is too mysterious!  The Listing report can help. See the chapters on Setups and Filters elsewhere in the manual.

42. Timeline report

 XE  "Timeline report:summary of" 
The Timeline report provides a graphical display of events occurring over time. A short summary is provided in Chapter 14 on Reports Menu in Part 2—Quick Overview of Menus.

Timeline reports can be performed on all variables: text, nominal, matrix, predicate, float and integer. The following figure shows a Timeline report based on four selected spreadsheet variables. 

 XE  "Timeline report:variable types performed on" 
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As you can see, time runs horizontally from left to right and is a continuous ratio scale, in contrast to the spreadsheet. The temporal sequencing and length of events is indicated by the patterned horizontal bars. Each code has a row of its own and a pattern of its own (also shown in the legend, which can be moved out of the way). Thus, timeline allows you to see the exact relationship of events to each other, both within and across variables. 

In the Timeline report for text, float and integer variables, the different <val>s are not discriminated, but are instead treated as generic text values or integer values. For example, in the figure above the text variable “verbal” only shows a row of undifferentiated verbal events, identified as “<text>“. The reason for this is that there are a great many possible values that the <val>s of text, float and integer variables could take on. Consequently, assigning events to columns could get out of hand. 

The Timeline report currently analyzes only the predicate name of predicate variables and the first argument of matrices, as can be seen. To display other matrix arguments than the one listed, use Local Vocab or Global Vocab to place the desired argument in the first position (see section on Vocab Template Editing in Chapter 29 for details on how to do this).

 XE  "Timeline report:matrix arguments and" 
Generating a Timeline

 XE  "Timeline report:generating timeline report" 
To generate a timeline, carry out the following steps:

1.
Select the filter, variable(s) or cell(s) that you wish to use in the Timeline report. 


Filters can be selected using the following steps:

 XE  "Timeline report:based on:Vocab Filters" 
1.
Open a Vocab Filter and expand to the desired vocabulary subset

2.
If needed, identify a focus

3.
While Vocab Filter is active, choose Timeline from the Reports menu.


Variables can be selected in either of the following ways:

 XE  "Timeline report:based on:variables selected" 
•
Click the appropriate title(s) in the variables name bar on the spreadsheet, or

•
Choose the variable(s) in the Variables List window under the Windows menu. 


Cells can be selected in any of the following ways:

 XE  "Timeline report:based on:cells selected" 
•
Direct spreadsheet cell selections with mouse

•
Vocab Filter cell selections

•
Query language cell selections

•
Further ways outlined in Chapter 50 on Selections and Deselections.

2.
Choose Timeline from the Reports menu

You will now see the Timeline report appear on the screen. You can resize the Timeline report window or scroll it to see events later in time.

Moving and resizing Timeline legend

 XE  "Timeline report:legend:moving" 
 XE  "Timeline report:legend:resizing" 
The Timeline legend associates codes (row titles) with patterns. It will go out of view when you scroll sideways, but it can be moved so that it remains in view.

To move the Timeline legend, place the pointer over the legend and see it turn to a hand icon (see lower left illustration). If you now hold down the mouse button, drag, and release the mouse button, the legend will be repositioned.

The Timeline legend can also be resized. Position the cursor over the lower right hand corner of the legend so that the pointer turns into a diagonal two-headed arrow (see lower right illustration). Now drag until the legend is the desired size.
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Changing Timeline style with Style dialog
 XE  "Timeline report:changing timeline style:steps" 
 XE  "Timeline Style dialog box (Reports menu):summary of" 
Once you have generated a timeline, you can change the way it is drawn with the Style menu option. The Style dialog box is shown below.
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You can change timeline style by carrying out the following steps:

1.
Choose Style... from Reports menu. You will then see the dialog box below.

2.
Make the desired changes to the Events and Scale options.

3.
Click OK.

The timeline will be redrawn to reflect the changes. The Timeline Style dialog is divided into Events options and Scale options, outlined below.

Timeline Style—Events

 XE  "Timeline Style dialog box (Reports menu):Events" 
 XE  "Timeline report:changing timeline style:thickness of bars" 
 XE  "Timeline report:changing timeline style:separation between bars" 
 XE  "Timeline report:changing timeline style:lines marking callibrations" 
 XE  "Timeline report:changing timeline style:connecting events on same row" 
 XE  "Timeline report:changing timeline style:drawing events all on one row" 
 XE  "Timeline report:changing timeline style:lines marking event transitions" 
•
Pixels Across means the width or “thickness” of the bars representing events.

•
Pixels between refers to the number of pixels between the bars in one row and the next.

•
Compress Data gives you the option of seeing all the events within a variable collapsed to a single row.

•
Draw Time Gradients draws dotted lines from the time calibration marks across the Timeline graph.

•
Draw Frame allows you the option of surrounding each bar with a thin black line, or just showing the pattern.

•
Connect Successive draws a thin dotted line between each event in a column so as to guide the eye.

•
Mark Transitions draws transverse lines to make it easier to relate the onset and offset times of events in different columns.

Timeline Style—Scale

 XE  "Timeline Style dialog box (Reports menu):Scale" 
 XE  "Timeline report:changing timeline style:horizontal time scale" 
 XE  "Timeline report:changing timeline style:fitting graphic to window" 
•
time/pixels of the horizontal axis can be altered. The default scale entry reads as follows:  “1 second of time is given 10 pixels of space”. You can change either or both entry fields.

•
Fit To Window automatically draws your data so that it all fits into the current size of the timeline window. This means you don’t have to use trial and error with the time/pixels fields if you want to see all your data.

In the following example, Pixels Across has been reduced to narrow the bars, and Pixels between has been increased to enlarge the spaces between the rows. Mark Transitions has been turned on to mark the onset and offset of events. Finally the Scale is 15 sec/100 pixels.

 XE  "Timeline report:changing timeline style:examples of" 
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The following illustration shows the effect of these changes in a Timeline report of the “speechcode” variable in waterbath3.db.
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Note: In prior versions of MacSHAPA it was possible to generate a vertical timeline. However, the recent enhancements have made it impractical to retain this option, so we have removed it.

Changing the default Timeline style

 XE  "Timeline Style dialog box (Reports menu):changing default style" 
 XE  "Timeline report:changing timeline style:changing default style" 
If you wish to change the default Timeline Style, carry out the following steps:

1.
Generate a timeline

2.
Open Style from the Reports menu or from the Timeline window itself

3.
Make the desired changes to the Timeline Style dialog and press OK.

The changes made in step 3 will now be accepted as the default settings for the Timeline. All subsequent timelines will be made with these settings, unless the settings are changed again. These settings are valid until MacSHAPA is closed—they are not saved when MacSHAPA closes.

If you open the Timeline Style dialog and make changes to it, you can revert to the original settings when the dialog was opened by clicking Revert. However Revert does not restore the original settings from when you opened MacSHAPA.

 XE  "Timeline Style dialog box (Reports menu):Revert" 
Changing the style of an existing Timeline report

 XE  "Timeline report:changing timeline style:of existing timeline" 
Any Timeline reports already generated and visible on the screen are not affected by subsequent changes to Timeline Style. However, if you wish to change the style of an existing report do the following:

1.
Activate the report window by clicking on it

2.
Open the Style dialog box

3.
Make the desired changes to the settings

4.
Close the Style dialog box. The Timeline report will be redrawn with the new settings.

Collapsing data from variables into one row

 XE  "Timeline report:changing timeline style:drawing events all on one row" 
There are two ways to generate timeline displays in which the codes from each variable are all collapsed into one row, rather than being displayed in separate rows:

•
Preserving the distinction between different codes using graphical patterns. To do this you run data through the Listing report and then choose Timeline. 

•
Removing the distinction between different codes. To do this you generate the Timeline report and then choose Compress Data from the Style dialog. 

One-row display preserving code distinctions

Sometimes you may wish to view the different types of events within a variable in a compressed format. However you still wish to be able to distinguish different classes of events (see example below).
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To “collapse” the different events within a variable into one row for output, carry out a Listing report and immediately afterwards a Timeline report. The Listing report creates a “single stream” data structure that the Timeline report will use if the Timeline report is chosen immediately afterwards.

1.
Select the data (cells, a variable, or variables) for which you wish to create the one-column timeline

2.
Choose Listing from the Reports menu

3.
Choose Timeline from the Reports menu.

You should now see a one-column timeline, as in the above example. The Timeline legend maps patterns in the values onto codes.

One-row display removing code distinctions

In some cases you may wish simply to view the patterning of events in a variable, regardless of their codes (see example below).
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This is called “compressing data” and is an option on the Timeline Style dialog. To compress data for display in the Timeline report, carry out the following steps:

1.
Generate a Timeline report on the desired data.

2.
Open the Style dialog from the Timeline window or from the Reports menu.

3.
Turn on the Compress data dialog box by clicking it so that it has a check in it.

4.
Click OK. Your Timeline report will be redrawn in a compressed format, as shown above.

Timeline report navigation tools

 XE  "Timeline report:navigational uses of timeline:summary of" 
The Timeline report can be as useful for navigating your data as it is for seeing patterns in your data. There are three features of the Timeline report that can help you navigate your data:

•
scrolling the Timeline data display

•
dragging the Timeline eyebar to scroll the spreadsheet

•
clicking on Timeline report bars to produce Timeline event tags.

These will be discussed in turn.

Scrolling the Timeline data display

 XE  "Timeline report:navigational uses of timeline:via scrolling timeline" 
A vertical line separates the row titles from the graphical data itself. If you scroll horizontally (as in the illustration below), the row titles will stay on the screen and the data will scroll underneath them. If you scroll vertically, the row titles will move in synchrony with the data display, so that each row is always side-by-side with its correct title.
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Dragging the eyebar to scroll spreadsheet

 XE  "Timeline report:navigational uses of timeline:via dragging timeline eyebar" 
 XE  "Timeline report:eyebar" 
 XE  "Timeline report:synchronous scrolling with eyebar" 
 XE  "Timeline report:links:to spreadsheet" 
Just to the right of the row titles and before the first bars is a vertical bar with an eye on the top of it (see figures below). This is the Timeline “eyebar”. You can drag the eyebar left and right to scroll the spreadsheet. As the eyebar moves, it selects all spreadsheet cells whose timestamps correspond to the time at the current horizontal position of the eyebar.
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To use the eyebar, do the following:

1.
Move the point over the eye at the top of the eyebar. Your pointer will turn into a hand.

2.
Hold the mouse button down and drag the eyebar. The hand and an image of the eyebar will follow your mouse movements (see right hand illustration above). 

•
The spreadsheet will scroll in synchrony with the eyebar position, highlighting the cells whose timestamps correspond to the eyebar’s current position. 

•
If you move the eyebar to the edges of the data part of the Timeline report (the part to the right of the long vertical line) the data will scroll until you bring the eyebar fully back into view or until you reach the beginning or end of your data.

3.
When you have found the location you want, release the mouse button. The eyebar will stay in its new location and the current selection of cells on the spreadsheet will be preserved.

Eyebar location preserved over scale changes

If you have moved the eyebar to a particular timestamp (either to an event or to a location between events) then the eyebar will retain this relative location when you rescale the timeline using any of the Scale options in the Style dialog box.

Timeline event tagging

 XE  "Timeline report:navigational uses of timeline:via clicking bars for event tags" 
 XE  "Timeline report:event tags:creating" 
 XE  "Timeline report:links:to spreadsheet" 
 XE  "Timeline report:links:to VCR Control" 
If you click a bar on the Timeline, then three things happen automatically:

•
A tag appears that contains the ordinal position and the contents (the <ord> and the <val>) from the cell in the spreadsheet that corresponds to the bar.

•
The spreadsheet scrolls to the location of the selected event, and highlights it.

•
The <onset> of the tagged event is passed through to the Find field of the VCR control panel, so that if you press “Find”, the VCR will find the event tagged.

The next figure illustrates how Timeline event tagging works. The user has clicked on the second bar in the Timeline graph, and a tag saying “2  COMMAND(Sam,Tom,+1)” has appeared. The spreadsheet has scrolled to the location of cell 2, and has highlighted it. Finally, the <onset> of cell 2, 00:00:07:00, has been passed to the Find field of the VCR control panel. If you have a VCR attached, then when you hit Find the VCR will cue to the time indicated: 00:00:07:00.
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Removing timeline tags

 XE  "Timeline report:event tags:removing" 
When the Timeline window is active and you move the pointer over a timeline tag, the pointer changes from an arrow to a large X, as shown below.
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If you now click quickly, the tag will be removed.

Note: Make sure your click is a short one without sideways movement:

•
If you move the mouse while the mouse button is down, MacSHAPA will assume you want to drag the tag somewhere, and will change the cross to a hand.

•
If you hold the mouse button down over the tag for too long (more than about half a second) MacSHAPA will assume you want to drag the tag somewhere, and will change the cross to a hand.

Moving timeline tags

 XE  "Timeline report:event tags:moving around" 
You can move timeline tags to new locations by dragging them:

1.
Move the pointer over the tag you wish to move and change the pointer to a hand by one of the following methods:

•
holding the mouse button down and starting to drag, or

•
holding the mouse button down for about half a second without moving the mouse.

2.
Drag the tag to the desired location (see figure below).
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Resizing timeline tags

 XE  "Timeline report:event tags:resizing" 
You can lengthen timeline tags to see a bit more of their contents, if you wish. To do this:

1.
Position the pointer over the bottom right hand edge of the tag. The pointer (either an arrow or a large X) will turn into a resize icon.

2.
Holding the mouse button down, drag sideways. Release the mouse button when the tag is the desired size.
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Note: At present tags can only be made longer, and only up to a certain length. The contents of the cell will not wrap within the tag.

Handling events with zero timestamps

 XE  "Timeline report:zero timestamps, handling events with" 
Even if your events have zero timestamps (timestamps of 00:00:00:00) you can still make a Timeline report.

When there are zero timestamps, MacSHAPA assumes that each event lasted for just one second and that each event immediately followed the preceding event. Thus you can get a display of the relative ordinal location of events in different variables.

The figure below shows how data with zero timestamps looks when displayed. In this case, all timestamps were removed from the cells in waterbath3.db.




[image: image126.wmf]
Note: Performing Timeline reports on data with zero timestamps can lead to undesirable effects:

•
Spreadsheet cells with no data in them are ignored. Therefore if your cells run as follows:



empty cell



codeA



empty cell



codeB


then instead of codeA being plotted at 2 seconds and codeB at 4 seconds, the empty cells are ignored and codeA is plotted at 1 second and codeB is plotted at 2 seconds. This is often not what you want.

•
If you perform a Timeline report mixing variables with timestamps and variables without timestamps, then the relative positioning of events across variables will bear no relation to reality.

Using Timeline after Active reports

 XE  "Timeline report:based on:active report output windows" 
You can also generate Timeline displays on the basis of the output of active reports. In the following case a Transitions report with matrix output was generated using the “speechcode” variable. While the Transitions output window was still active, Timeline was selected from the Reports menu. The titles on the rows are now the first term of each individual transition. 
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Note: Timeline can be used when active report output windows are open for Transitions and Cycles reports. Results are still anomalous with Lags: fixing this is on our To Do list.

43. Content report

 XE  "Content report:summary of" 
The Content report gives information about the frequency with which certain events occur  and it also provides some statistics on their duration, if requested. The following are the statistical output options in Content:

•
Frequency

•
Total duration

•
Mean duration

•
Standard deviation of durations

•
Skewness of durations

•
Kurtosis of durations

Content analyses can be performed for all types of variables. However, different cell contents are distinguished only for nominal, matrix, and predicate variables.

Generating a Content report

 XE  "Content report:generating content report" 
To generate a content report, carry out the following steps.

1.
Select the filter, variable(s) or cell(s) that you wish to use in the Content report. 


Filters can be selected using the following steps:

 XE  "Content report:based on:Vocab Filters" 
1.
Open a Vocab Filter and expand to the desired vocabulary subset

2.
If needed, identify a focus

3.
While Vocab Filter is active, choose Content from the Reports menu.


Variables can be selected in either of the following ways:

 XE  "Content report:based on:variables selected" 
•
Click the appropriate title(s) in the variables name bar on the spreadsheet, or

•
Choose the variable(s) in the Variables List window under the Windows menu. 


Cells can be selected in any of the following ways:

 XE  "Content report:based on:cells selected" 
•
Direct spreadsheet cell selections with mouse

•
Vocab Filter cell selections

•
Query language cell selections

•
Further ways outlined in Chapter 50 on Selections and Deselections.

2.
Choose Content from the Reports menu.

You will now see the content report appear on the screen, as shown below. If necessary you can resize it or scroll down and across the window to see information out of view.
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 XE  "Content report:output for different variable types" 
In the content report output illustrated above, the use of the different predicates has been tallied. Only the first few predicates are shown: you would have to scroll to see the remainder.

Content analyses for matrix variables just report the breakdown for arguments, since there are no predicates.

Content reports for nominals simply report results for the constants used, since nominal variables do not have template structures. 

Content reports for text, float and integer variables are a simple count of cells, with the header <text>, <float>, or <integer>. The total frequency is unlikely to be of interest, but the duration statistics may be more interesting.

Changing Content Style with Style dialog

 XE  "Content report:changing content style" 
While the Content output is the active window, the user can select Style from the Reports menu. The dialog box is shown in the next figure.
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The Content Style dialog is divided into Vocab Mode options, Report options and Arguments options.
Content Style—Vocab Mode

 XE  "Content report:changing content style:output mode for template vocabularies" 
 XE  "Content report:merging output of multiple matrix variables" 
 XE  "Content report:merging output of multiple predicate variables" 
 XE  "Content Style dialog box (Reports menu):Vocab Mode" 
Vocab Mode refers to how selections that involve multiple predicate or matrix arguments will be handled, and whether subpredicates within predicate or matrix vocabularies will be reported. The different choices are as follows.

Merge matrices combines the encodings of matrix variables selected. The matrix data appears on the output window under the title “Matrix(n)”, where n is the number of arguments for those merged matrices.

When matrix variables with varying args are involved, the number of arguments reported is lengthened to the maximum number of arguments seen anywhere for that variable.

Merge predicates combines the encodings of selected predicate variables. 

•
All means that the encodings will be merged completely and reported under one heading for all the selected predicate variables—”All Predicate Data”. 

•
Overlaps means that the predicates will be classified according to the combination of variables in which they appear, and reported piecewise under headings that indicate which combination of variables is being reported. 

Subpredicates refers to whether statistics about the constants within arguments of embedded predicates (or “subpredicates”) should be counted. 

 XE  "Content report:output:subpredicates (embedded predicates)" 
•
When unchecked, only the statistics for use of the subpredicate names within the parent predicate are provided. 

•
When checked, the statistics for constants within the subpredicate arguments are also provided.

Content Style—Report

 XE  "Content Style dialog box (Reports menu):Report" 
Report offers different types of statistics for output. The different choices are as follows:

Frequency provides a content analysis of all coding. The default setting is Frequency only. Events counted are:

 XE  "Content report:statistics:frequency" 
•
Predicates:
Use of predicates





Use of constants within arguments within predicates

•
Matrices:
Use of constants within arguments

•
Nominals:
Use of constants.

Total (duration) sums the elapsed times of each event. Thus if there are three instances of a certain code, the first lasting 2 seconds, the second 4 seconds and the third 6 seconds, then the total time elapsed when that code was relevant is 12 seconds.

 XE  "Content report:statistics:total duration" 
Mean (duration) takes the average of the elapsed times for the instances of a certain code. In the above example, the mean time elapsed would be 4 seconds.

 XE  "Content report:statistics:mean duration" 
Standard deviation (of duration) provides the standard deviation of a set of elapsed times. There must be at least two instances of a code for this statistic to be calculated.

 XE  "Content report:statistics:standard deviation of duration" 
Skewness (of duration) gives the degree of negative or positive skew in the distribution of elapsed times for a given code. There must be at least two different values in the set of elapsed times for that code for skewness to be calculated.

 XE  "Content report:statistics:skewness of duration" 
Kurtosis (of duration) give the shape of the distribution (whether platykurtic [flat] or leptokurtic [tall]) of the elapsed times for a given code. There must be at least two different values in the set of elapsed times for that code for kurtosis to be calculated.

 XE  "Content report:statistics:kurtosis of duration" 
Content Style—Arguments

 XE  "Content Style dialog box (Reports menu):Arguments" 
 XE  "Content report:output:arguments in rows" 
 XE  "Content report:output:arguments in columns" 
The arguments part presents two options as to how arguments should be listed in the Content output. This is where you choose the output style for predicate and matrix arguments.

•
Choosing Rows will change the formatting of the Content window so that the information for each argument of a predicate or matrix will be presented sideways on a separate row.

•
Choosing Columns will change the Content window formatting so that the information for each argument of a predicate or matrix will be presented downwards in a column underneath the argument name.

Altering the Row/Column option will make no difference to content reports of nominal, text, float or integer variables.

Using Content Style—Example of merging vocabularies

 XE  "Content report:output:examples of" 
The figure below shows how two matrix variables are reported in an unmerged style. Even though they have exactly the same arguments, they are handled separately. This is the default Content report style.

 XE  "Content report:output:unmerged output style" 
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Sometimes you may want to combine the content analysis for two or more template-based variables. The figure below shows how you would turn on the Merge Matrices checkbox in the Vocab Mode field of the Content Style dialog box. 

 XE  "Content report:output:merged output style" 
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In addition, you might wish to see total duration as an additional output statistic, and to format the results in columns rather than in rows. Total checkbox has been turned on in the Report field, and the Columns radio button turned on in the Argument field.

The output is shown below. The matrix output has been given a generic name, “Matrix(3)”. This indicates that at least two matrices, each with three arguments, have been merged.
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Because the two matrices in this example have the same argument names, the names have been preserved: <PARAM>, <SUBSYS>, and <VAL>. The names are listed across the screen because we requested argument output in columns. Underneath each argument are the constants from all the matrices included in the merge.

In parentheses after each constant are two figures. The first is the frequency with which the code appeared and the second is the total duration, as was selected in the Content Style dialog. 

44. Listing report

MANUAL: ADD STUFF ABOUT DOING LISTING AFTER AN ACTIVE REPORT

 XE  "Listing report:summary of" 
 XE  "Listing report:example of" 
Listing provides a more compact alphanumeric way of looking at the contents of a variable than is possible in the spreadsheet. The <ord>, <onset>, <offset> and <val> of each cell are printed out, each cell in a separate row. Listing works for all types of variables: text, nominal, matrix, predicate, float and integer.

An example of Listing is given in the figure below.
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Generating a Listing report

 XE  "Listing report:generating listing report" 
To generate a listing, carry out the following steps:

1.
Select the filter, variable(s) or cell(s) that you wish to use in the Listing report. 


Filters can be selected using the following steps:

 XE  "Listing report:based on:Vocab Filters" 
1.
Open a Vocab Filter and expand to the desired vocabulary subset

2.
If needed, identify a focus

3.
While Vocab Filter is active, choose Listing from the Reports menu.


Variables can be selected in either of the following ways:

 XE  "Listing report:based on:variables selected" 
•
Click the appropriate title(s) in the variables name bar on the spreadsheet, or

•
Choose the variable(s) in the Variables List window under the Windows menu. 


Cells can be selected in any of the following ways:

 XE  "Listing report:based on:cells selected" 
•
Direct spreadsheet cell selections with mouse

•
Vocab Filter cell selections

•
Query language cell selections

•
Further ways outlined in Chapter 50 on Selections and Deselections.

2.
Choose Listing from the Report menu.

Your listing will appear in a scrolling window.

If you selected multiple variables, or ranges of cells from more than one variable, then the Listing report will print the values for each variable one underneath the other, as shown in the figure below.

 XE  "Listing report:output" 
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Note:  At present, MacSHAPA does not print the names of the different variables in the Listing report when multiple variables are selected. Fixing this is on our To Do list.

Using Listing as a navigation tool

 XE  "Listing report:navigational uses of listing:summary of" 
 XE  "Listing report:navigational uses of listing:with Go To Cell" 
Because Listing provides a different and more compact view of your spreadsheet data, it can serve as a navigation tool. 

Unfortunately, clicking on an entry in the Listing report does not select the entry and scroll the spreadsheet to the cell associated with that entry (as the Timeline report does.) However, you can use Go To Cell to help a bit:

1.
Use the Listing report to locate the cell whose context you wish to examine

2.
Make sure that the variable containing the cell of interest is the selected variable (insertion point somewhere in it, cell selected, or variable selected)

3.
Choose Go To Cell from the Edit menu, or type 
-F.

4.
Enter the cell number. 

5.
Press return or click OK. MacSHAPA will scroll to the cell number entered.

The figure below shows the Listing report and the Go To Cell dialog box, into which the desired cell number, 20, is typed. The Select Cell checkbox is on, indicating that cell 20 should be selected (highlighted) when found.


[image: image135.wmf]
The following figure shows what happens after OK is clicked. MacSHAPA’s spreadsheet scrolls to cell 20 and highlights it.


[image: image136.wmf]
Note: Making Listing behave like the Timeline report is on our To Do list.

Creating separate Listings for different codes

 XE  "Listing report:output:sorted by code" 
 XE  "Listing report:output:filtering through timeline first" 
Sometimes you may wish to “bunch together” similar encodings so that they are separately listed. This is useful if you wish to refer back to the spreadsheet with this list “in hand”.

To create such separate listings, carry out the following steps:

1.
Select the variable in which the encodings of interest lie.

2.
Choose Timeline from the Report menu.

3.
Choose Listing from the Report menu.

The listing output will now reflect the structure inherent in the columns of the timeline report, as shown below.
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Note:  The style of the listing report cannot be altered. Future versions of MacSHAPA may offer this.

45. Transitions report

 XE  "Transitions report:summary of" 
This report provides a variety of statistics on transitions between codes. It allows you to calculate the frequencies and probabilities of transitions, and allows you to look for first-order transitions (such as “A, followed by B”) and higher order transitions (such as “A then B then C, followed by B”). For example, if you have a sequence ABAACBABC, then a first order transition matrix looks as follows:



Second items



A
B
C
Total

First
A
1
2
1
4

items
B
2
-
1
3


C
-
1
-
1


Total
3
3
2
8

A second order transition matrix looks as follows:



Third items



A
B
C
Total

First and
AA
-
-
1
1

second
AB
1
-
1
2

items
AC
-
1
-
1


BA
1
1
-
2


CB
1
-
-
1


Total
3
2
2
7

For second and higher-order transitions, if a row has no entries in it then it is not printed at all. 

 XE  "Transitions report:output options:empty rows suppressed" 
Generating a Transitions report

 XE  "Transitions report:generating transitions report" 
 XE  "Transitions report:sequencing events" 
There are six steps to generating a Transitions report:

1.
Choose Transitions from the Reports menu. The Transitions dialog (as shown below) appears.

2.
Select an event sequence to analyze from the pop-up menu, and choose Transitions Order.

3.
Select Calculations to be performed.

4.
Select the format for output with the Output option.

5.
By default, events are considered to occur at their onset times. If you wish to change this, click the Sequencing button and make the appropriate changes.

 XE  "Transitions dialog box (Reports menu):Sequencing" 
6.
Click OK.
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The Events, Calculations and Output fields of the Transitions dialog will be described in turn.

Transitions—Events

 XE  "Transitions report:choosing event sequence to analyze" 
 XE  "Transitions report:transition order" 
 XE  "Transitions dialog box (Reports menu):Events" 
•
Events. If you hold down the mouse button over the pop-up menu in this section, it will list the event sequences in your document. If you wish to analyze particular combinations of predicate or matrix arguments, use the Vocab Filter to select the combination you wish and then access it as the item “selection” on the pop-up menu in the Events field. See Chapter 30 on Filtering Data with Vocab Filter for more details.

•
Transition Order. This field asks you whether you want first, second, third, etc., transition matrix output. You enter the appropriate number here. First-order transitions are the default.

Transitions—Calculations

 XE  "Transitions dialog box (Reports menu):Calculations" 
 XE  "Transitions report:statistics:frequencies" 
 XE  "Transitions report:statistics:probabilities" 
 XE  "Transitions report:statistics:limiting matrix" 
 XE  "Transitions report:statistics:step probabilities" 
 XE  "Transitions report:statistics:covariance matrix" 
 XE  "Transitions report:statistics:mean first passage time (MFPT)" 
 XE  "Transitions report:statistics:variance in MFPT" 
To choose the type of statistics you want in the body of the transitions report, you check the relevant boxes. 

•
Frequencies. Simple count of transitions from each event to each other event.

•
Probabilities. Probability of transitions from each event to each other event.

•
Limiting Matrix. Limit on the probability that the process is in each state Y as the number of steps in the process goes to infinity.

•
Step Probabilities.
•
Covariance matrix.
•
Mean First Passage Time. Average number of steps to get from any event X to any event Y.

•
Variance in MFPT. Variance in Mean First Passage Time.

Note: Some of the output options, soon to be described, limit the number of calculations options that are available. See below for a description.

Transitions—Output

 XE  "Transitions dialog box (Reports menu):Output" 
There are three principal ways of displaying the output of transitions reports. 

•
Matrix prints out the results in tabular format, similarly to the examples above (see illustration below). All calculation options are available. When more than one type of calculation is requested, they are added into the individual cells of the matrix (rather than being printed out in separate matrices).

 XE  "Transitions report:output options:matrix" 
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•
Tree arranges all transitions into different types of tree structures, which may be vertical or horizontal, and which may converge or diverge. The figure at left below shows a horizontal diverging tree in which the leftmost event is the “From” event and the rightmost one is the “To” event. The only calculation options are frequencies and probabilities. The check boxes allow you to manipulate the style of the tree output. The default style is a horizontal diverging tree. However, the tree style can be changed to vertical and/or diverging by unchecking the appropriate check boxes.

 XE  "Transitions report:output options:tree" 
•
Timeline provides a special timeline image of the transitions (see figure at right below). The only calculation possible here is frequencies, and this is entered by default. The timeline display shows each individual transition coded as a patterned bar. The row titles are the cell numbers (<ord>s) of cells involved in each transition. In the figure below, all transitions have been aligned to zero so the relative length of individual transitions can be examined. However it is possible to display them along the normal timeline as well: this option is provided by turning the Align checkbox on or off. Timeline tags are available.

 XE  "Transitions report:output options:timeline" 
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Passive reports on output of Transitions report

 XE  "Transitions report:output options:passive reports on output windows" 
 XE  "Timeline report:based on:active report output windows" 
After performing a Transitions report , and while the Transitions output window is active, it is possible to access the standard passive reports—Timeline, Content, and Listing. The Reports menu shows that all these options are available as alternative output options. Timeline and Listing will separate the list transition by transition. An example is shown below of the Listing report generated after a Transitions report. 
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Note:  A Content report following a Transitions report will overestimate the content. This is because all but the very first and last few events will be represented in more than one transition. 

46. Comparisons report

 XE  "Comparisons report:summary of" 
 XE  "Comparisons report:uses of" 
The Comparisons Report lets you compare the contents of two MacSHAPA variables. It is useful for three tasks in particular:

•
comparing observed sequences with predicted sequences (e.g, simulation, process model checklist, procedure, etc.)

•
testing inter- and intra-observer reliability

•
comparing observed sequences (e.g., between-subjects comparisons).

The comparisons outputs and statistics available in MacSHAPA’s Comparisons Report are the following:

•
Trace Match. This is a listing of how your two event sequences are aligned.

 XE  "Comparisons report:statistics:Trace Match" 
•
Percent Fit. This prints out a table of results (event sequence 1 against event sequence 2) and gives the percentage of matches, or fits.

 XE  "Comparisons report:statistics:Percent Fit" 
•
Cohen’s kappa. This prints out a table of results and provides the Cohen’s kappa reliability statistic, as well as related statistics. It tells you whether the degree of match in the matrix is greater than would be expected by chance.

 XE  "Comparisons report:statistics:Cohen’s kappa\;" 
 XE  "Comparisons report:statistics:reliability (Cohen’s kappa)\;" 
 XE  "Reliability statistics" \t "see Comparisons report" \i  statistics;

•
Information transmitted. Again, this prints out a table of results and provides an information-theoretic information transmission measure based on the matrix. It tells you how much structure is in the matrix.

 XE  "Comparisons report:statistics:Information transmitted" 
Generating a Comparisons Report

 XE  "Comparisons report:generating comparisons report:summary of" 
To generate a Comparisons report there are two major steps, each of which breaks down into several possible steps:. These steps are discussed in more detail in the manual sections that follow.

1.
Aligning the two event sequences.

1.
Choose the Comparisons option on the Reports menu. The Comparisons dialog box will open.

2.
Choose two event streams to compare; the first will be the A events and the second the B events. (Alternatively, retrieve a previously-generated alignment of two event sequences). Click OK. The Alignment window opens.

3.
Align the two event streams appropriately, using the Align Cells and Unalign buttons on the Alignment window or, alternatively, using the Alignment Operation dialog.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Align Cells" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Unalign" 
2.
Performing comparison calculations. 

1.
Click the Calculation button on the Alignment window so the Comparisons Calculations window opens.

2.
Select calculations and output style, if needed. Click OK. The Comparisons Report output will be displayed in the Comparisons Output window.

Aligning the two event sequences

 XE  "Comparisons report:generating comparisons report:aligning event sequences" 
In order to align your two event sequences, carry out the following steps. The document used is CR.2.db.

1.
Choose Comparisons Report from the Reports menu. 

2.
In the Comparisons Report dialog (see figure below), choose the Events and the Initial alignment.

 XE  "Comparisons report:aligning event sequences:choosing event sequences to align" 
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—
Events. If you are starting a new alignment, choose two event sequences to compare in the Events section. If you want to compare columns XCODES and YCODES then A should be XCODES and B should be YCODES. 

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Events" 

If you wish to include empty cells in your comparison, turn on the Include Empty Cells checkbox. 

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Include Empty Cells" 
 XE  "Comparisons report:aligning event sequences:including empty cells" 
 XE  "Comparisons report:calculations on alignments:including empty cells" 
—
Initial Alignment. You may want to create a new alignment or to retrieve a previously stored alignment and continue working on it. 

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Initial Alignment" 
 XE  "Comparisons report:aligning event sequences:choosing event sequences to align" 

If you are creating a new alignment, make sure the default radio button, Create New Alignment, is on. 


If you are retrieving a previously stored alignment, click the Retrieve radio button and select the alignment you want from the pop-up menu. If the retrieved alignment uses different Events than the ones shown in the A and B Events pop-up menus, the retrieved events will replace the previous ones.

 XE  "Comparisons report:alignment management:retrieving" 

The figure above shows an example with no stored alignments, thus there are no alignment names in the pop-up menu next to the Retrieve radio button.

3.
Click OK in the Comparisons Report dialog. The Alignment window will appear (see figure below). You see the cells of XCODES and YCODES presented in a staggered fashion, indicating that they are unaligned.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window" 
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4.
Perform your alignment. This is either done manually or automatically. The sections immediately following give you more details on performing alignments. Cells that are next to each other in the Alignment window are, by definition, aligned.

Overview of alignment methods

There are two main ways of aligning your event sequences:

•
Manual alignments. You choose a cell in each event sequence and tell MacSHAPA that they belong together. You continue doing this for as many alignments as you like.

 XE  "Comparisons report:aligning event sequences:via manual alignment" 
•
Algorithmic alignments. You ask MacSHAPA to use some automatic way of aligning. You can align to maximize matches, or you can align by position.

 XE  "Comparisons report:aligning event sequences:via automatic alignment" 
—
To Maximize Matches. An algorithm called the Hirschberg Algorithm works out how to align the two event sequences so as to maximize the number of matches achieved (Hirschberg, 1975).

 XE  "Comparisons report:aligning event sequences:via maximizing matches" 
—
By position. The selected cells from the first event sequence are aligned in a one-to-one fashion with the selected cells from the second event sequence. Thus the first selected cells from the streams are aligned, the second selected cells are aligned, and so on, until the final selected cell of one of the event sequences has been processed.

 XE  "Comparisons report:aligning event sequences:via position in sequence" 
Manual alignments

 XE  "Comparisons report:aligning event sequences:via manual alignment" 
In the Alignment window you can align cells by hand. You can align individual pairs of cells or whole collections of cells. To do this:

1.
Select the cell(s) that you want to align in the first column. You can use the usual mouse and key actions to do this. 

2.
Select the cell(s) in the second column with which you want to align the cell(s) selected in the first column. Remember that to keep the selection in the first column active, you’ll need to use a discontinuous selection (
-click for the first cell in the second column.) 

 XE  "Comparisons report:aligning event sequences:selecting cells" 
Note: If you want to select all cells in both columns, the quickest method is to highlight the column title and then choose Select All in Variable from the Edit menu.

 XE  "Comparisons report:aligning event sequences:selecting all cells" 
3.
Click the Align Cells button on the top pane of the Alignment window. Cells selected will be aligned, by default, according to their relative ordinal positions.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Align Cells" 
For example, if you select cell numbers 1 and 2 in XCODES and cell numbers 2 and 3 in YCODES (see left figure below) and align them, the Alignment window should now look similar to the right figure below. Cells that are next to each other (horizontally) are by definition aligned.

 XE  "Comparisons report:aligning event sequences:examples of" 
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The fact that this kind of manual alignment is insensitive to timestamps is illustrated with waterbath3.db. Cells 3 through 6 of speechcode:pred and cells 5 through 7 of state.var:<PARAM> (matches will be done on the <PARAM> argument) have been aligned, even though some of them do not have the same onset timestamps.
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Automatic alignments

 XE  "Comparisons report:aligning event sequences:via automatic alignment" 
To perform automatic alignments, you must access the Alignment Operation window from the Alignment window. The Alignment Operation window looks as follows.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment Operation window" 
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To perform an automated alignment, follow these steps:

1.
Select the cell(s) that you want to align in the first column. You can use the usual mouse and key actions to do this. 

2.
Select the cell(s) in the second column with which you want to align the cell(s) selected in the first column. Remember that to keep the selection in the first column active, you’ll need to use a discontinuous selection (
-click for the first cell in the second column.) 

Note: If you want to select all cells in both columns, the quickest method is to highlight the column title and then choose Select All in Variable from the Edit menu.

3.
If the Alignment Operation window is not visible, click the Alignment button in the Alignment window. The Alignment Operation window  will open.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Alignment" 
4.
Fill in the Align Cells field, the Currently Paired Cells field, and the Definition of a Match field in the Alignment Operation window. These fields are described below.

5.
Click the Apply button in the Alignment Operation window.

Fields in the Alignment Operation window

.i.Comparisons Report windows (Reports menu):Alignment Operation window:summary of;
The Align Cells field, the Currently Paired Cells field, and the Definition of a Match field in the Alignment Operation window are described below.

•
Align Cells. In this field, there are two alignment options:

 XE  "Comparisons report:aligning event sequences:via maximizing matches" 
 XE  "Comparisons report:aligning event sequences:via Hirschberg algorithm" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment Operation window:Align Cells settings" 
—
To Maximize Matches. An algorithm called the Hirschberg Algorithm works out how to align the two event sequences so as to maximize the number of matches achieved. See section below on Maximizing Matches Algorithm.

—
By position. The selected cells from the first event sequence are aligned in a one-to-one fashion with the selected cells from the second event sequence. Thus the first selected cells from the streams are aligned, the second selected cells are aligned, and so on, until the final selected cell of one of the event sequences has been processed.

 XE  "Comparisons report:aligning event sequences:via position in sequence" 
•
Currently Paired Cells. In this field, there are two options for what happens to cells that are already aligned.

 XE  "Comparisons report:aligning event sequences:currently paired cells policy" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment Operation window:Currently Paired Cells settings" 
—
Stay Aligned. Currently paired (or aligned) cells remain aligned.

—
May be Changed. Currently paired (or aligned) cells will have their alignment altered when the new alignment operation takes place.

•
Definition of a Match. In this field, you define what you mean by a match:

 XE  "Comparisons report:aligning event sequences:definining a match between cells" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment Operation window:Definition of a Match settings" 
—
Matching nominals. If this box is not checked, events are paired only on the basis of timestamps. If this is checked, then cells also have to have matching nominal values. If you are dealing with predicates, then the predicate names must match. If you are dealing with matrices, then the constants of the argument on which you are performing the comparison must match.

 XE  "Comparisons report:aligning event sequences:matching on nominals and/or timestamps" 
—
Within Tolerance. You can tell the Comparison Report when you consider two events to have happened at the same time. For example, you may want to say that two cells have matched only if their onsets and offsets are exactly the same. Alternatively, you may allow some leeway in what you consider a match. If onset or offset (or both) are set to some value such as 00:00:05:00 (5 seconds) then another cell must be within 5 seconds greater or less than the first cell to be considered a matching nominal.

 XE  "Comparisons report:aligning event sequences:timestamp tolerance for matches" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment Operation window:Tolerance of onset and offset" 
In the example below (Alignment Operation settings shown on the left, and the resulting Alignment window on the right) some of the settings just discussed have been used.

 XE  "Comparisons report:aligning event sequences:examples of" 
•
Align Cells To Maximize Matches. Instead of matching on the basis of ordinal pairs, the Hirschberg Algorithm is being used so that matches will be maximized.

•
Current Paired Cells May Be Changed. In the present case, the alignment for the waterbath3.db document used in the example above is being adjusted. Permission has been given for any currently paired cells to be changed, if the new alignment settings allow.

•
Definition of a Match: Within Tolerance. On this occasion, events are considered to match if  they are within one second of each other. Thus the Within Tolerance checkbox for onset is turned on, and the value of the onset tolerance is changed to 00:00:01:00, or one second.

As the figure below shows, cell 5 in speechcode:pred and cell 6 in state.var:<PARAM> are no longer aligned because their onsets are 6 seconds apart and therefore do not satisfy the onset tolerance constraint. Cell 4 in speechcode:pred and cell 5 in stat.var:<PARAM> are the only cells next to each other horizontally, and are therefore the only cells that remain aligned.
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Maximizing matches algorithm

 XE  "Comparisons report:aligning event sequences:via longest common subsequence (LCS)" 
 XE  "Comparisons report:aligning event sequences:via Hirschberg algorithm" 
Aligning to maximize matches requires that MacSHAPA find the Longest Common Subsequence (LCS) of the data. The LCS problem is a common problem in computer science and there are several published algorithms for its solution. 

The LCS problem is to line up elements of the two sequences so that a maximal number of matches are produced. Note that by changing the definition of what constitutes a data match, the user can steer the LCS algorithm towards the desired result. 

For example, the user may specify that in addition to having the same nominal value, two cells must have onsets separated by at most five seconds in order to be considered a match.

To find the LCS of two sequences, MacSHAPA makes use of the Hirschberg Algorithm. The Hirschberg Algorithm finds the LCS using a small amount of memory and operates reasonably quickly. 

The Hirschberg Algorithm works by repeatedly dividing the first sequence and determining where to divide the second sequence so that the sum of the matches in the first parts of both sequences and the second parts of both sequences is maximized. 

When the recursion has resulted in the first sequence having a length of at most one, the solution for that part of the sequence is recorded.

Unaligning cells

 XE  "Comparisons report:aligning event sequences:unaligning cells" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Unalign" 
You can unalign cells that have been aligned. For example, if XCODES and YCODES are fully aligned, as in the example at the top of the next page, you can select two cells and unalign them.

To unalign cells, carry out the following steps:

1.
Select cell(s) in XCODES

2.
Select cell(s) in YCODES

3.
Click Unalign button. The previously aligned cells should now pop apart.

The figures below show you what happens if you unalign cell 1 in XCODES and cell 2 in YCODES. 

If you have been performing alignments and are unhappy with the results, you can select all cells in each column, choose Select All in Variable from the Edit menu, and click Unalign. You will see all pairs “fly apart.”

 XE  "Comparisons report:aligning event sequences:selecting all cells" 
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After performing your alignment you may wish to store it for future use. The section Storing and Retrieving Alignments, below, provides information about this. Before dealing with alignment storage, however, we describe the second step in the Comparisons report, which is to perform Comparison calculations.

Performing Comparison calculations

 XE  "Comparisons report:calculations on alignments:steps" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Calculations window" 
 XE  "Comparisons report:generating comparisons report:performing calculations" 
To perform comparison calculations, carry out the following steps.

1.
Click the Calculation button on the Alignment window. The following window will appear:

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Calculation" 
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2.
Select the statistical operation(s) you wish to perform by checking the relevant check boxes in the Operations field (see below for description of statistics).

3.
Determine the logic for including cells in the analysis by clicking the relevant radio button in the Include Cells field (see below for description of options). 

4.
(Optional). Make any changes to the Style of the Comparisons report output.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Calculations window:Style" 
5.
Click Apply. Your Comparisons Report Output window will now appear with your results in it. This window is fully editable: you can type into it, cut, copy, paste, etc.

The options offered under Operations, Include Cells and Style are now described in a bit more detail. The next section provides full details and examples of the different statistics that are available in the Comparisons report.

•
Operations. The comparisons outputs and statistics available in MacSHAPA’s Comparisons Report are:

 XE  "Comparisons report:calculations on alignments:calculations available" \t "see statistics" \i 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Calculations window:Operations (statistics) settings" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Calculations window:statistics available" 
—
Trace Match. This is a listing of how your two event sequences are aligned.

 XE  "Comparisons report:statistics:Trace Match" 
—
Percent Fit. This prints out a table of results (event stream 1 against event stream 2) and gives the percentage of matches, or hits.

 XE  "Comparisons report:statistics:Percent Fit" 
—
Cohen’s kappa. This prints out a table of results and provides the Cohen’s kappa reliability statistic, as well as related statistics. It tells you whether the degree of match in the matrix is greater than would be expected by chance.

 XE  "Comparisons report:statistics:Cohen’s kappa\;" 
 XE  "Comparisons report:statistics:reliability (Cohen’s kappa)\;" 
—
Information transmitted. Again, this prints out a table of results and provides an information-theoretic information transmission measure based on the matrix. It tells you how much structure is in the matrix.

 XE  "Comparisons report:statistics:Information transmitted" 
•
Include Cells. There are three mutually exclusive options here. 

 XE  "Comparisons report:calculations on alignments:cell inclusion options" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Include Cells settings" 
—
Aligned pairs only. Any cell that is not currently paired with another cell is excluded from the calculations. In the example below, the three rows in which there are unaligned cells have been removed from the calculations—this is shown in strikeout text.

 XE  "Comparisons report:calculations on alignments:include aligned cells only" 
Event stream A
Event stream B

1 stand


2 sit
1 sit


2 walk

3 walk


—
Classed virtual. Under this option, each unpaired spreadsheet cell is considered to be paired with a placeholder “virtual cell.” A “virtual event” is a nonexistent event introduced to be paired with a cell from the opposite column. You might think of virtual events as saying “an event was paired with nothing.” 

 XE  "Comparisons report:calculations on alignments:include unaligned cells" 
 XE  "Comparisons report:calculations on alignments:include classed virtual cells" 

All classed virtual cells are considered to be “in the same class”—that is, to have a single nominal value. The following illustration of a data alignment provides a model for how you might think of classed virtual cells—they all have the same name. Classed virtual events are listed under the “virtual” row and column in data matrix printouts. 

Event stream A
Event stream B

1 stand
1 {virtual cell}

2 sit
2 sit

3 {virtual cell}
3 walk

4 walk
4 {virtual cell}

—
Unique virtual. Again, each unpaired spreadsheet cell is considered to be paired with a placeholder “virtual cell.” Under this option, however, each virtual cell is considered to be different from each other virtual cell, because each represents a different case of an event paired with nothing. In the illustration below, you can see that the virtual cells have unique identifiers—thus we refer to them as “unique virtual” cells. To save space in data matrix printouts, however, they are all listed together under the “virtual” row and column.

 XE  "Comparisons report:calculations on alignments:include unique virtual cells" 
Event stream A
Event stream B

1 stand
1 {virtual cell 2}

2 sit
2 sit

3 {virtual cell 1}
3 walk

4 walk
4 {virtual cell 3}

Note:  Unique virtual events tend to inflate the value of the information transmitted figure of merit.

•
Style. The Comparisons report can generate a lot of data. The Comparisons Output Style dialog (see figure below) lets you trim the bulk of this output a bit, if you wish. 

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Calculations window:Style" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Output Style dialog:summary " 
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In the Trace Listing box of the Comparisons Output Style dialog you have the following options.

—
Include Fields. When performing Trace Matches, you can decide whether you want to include the onset, offset, and/or ords of the events being reported.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Output Style dialog:fields included in trace matches"  

 XE  "Comparisons report:style of output:fields included in trace output" 
—
Truncate Length To. These settings let you determine how much of the value (contents) of each event you wish to see, whether in matrices or trace listings. In the example below, the CR.2.db document has been used, in which the A events are from the XCODES variable and the B events are from the YCODES variable. You can see that the checkboxes next to these two event sources have been turned on, and that the maximum number of characters that will be printed for each is 10 characters.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Output Style dialog:truncating cell contents"  

 XE  "Comparisons report:style of output:truncating cell contents" 

TAB Delimit Fields. If you turn on this checkbox, the fields in matrices and the trace listing will be tab delimited. This makes it easy to cut and paste output to external spreadsheet applications such as Microsoft’s Excel.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Output Style dialog:tab delimiting output fields"  

 XE  "Comparisons report:style of output:tab delimited fields" 
Note: Remember that the Comparisons Report Output window is completely editable. You can type into it, cut, copy, paste, etc.

 XE  "Comparisons report:style of output:editing report output" 
Trace match

 XE  "Comparisons report:statistics:Trace Match" 
 XE  "Comparisons report:statistics:examples of output" 
In this example and the examples that follow, CR.2.db is used. The codes in this document are:

XCODES
YCODES

A
A

S
S

F
F

D
D

A
A

S
A

F
S

D
F

V
D

E
E

D
D

S
S

F
G

E
D

D
S

S
S

D
D

F
S

R
E

E
E

To do a Trace Match on these event sequences:

1.
Establish an alignment. See sections on Manual alignment or Automatic alignment in this chapter.

2.
Click Calculation…from the Alignment window. The Calculations window will appear.

3.
Check Trace Match.

4.
Click Apply. You should see the following printout.

SETTINGS:

--------

    • Empty cells are not included

    • Alignment settings:

          Onset tolerance 00:00:00:00  Offset tolerance 00:00:00:00

          Selected cell pairs are broken

          Match cells based on { Nominal value  }

          Note:  Prior or subsequent manual adjustments may make this

             description incomplete.

    • Cells included: pairs plus unique virtual events.

TRACE LISTING:

-------------

Ord Onset       Offset        XCODES  --  YCODES   Onset       Offset      Ord 

  1 00:00:00:00 00:00:00:00        A  --  A        00:00:00:00 00:00:00:00   1 

  2 00:00:00:00 00:00:00:00        S  --  S        00:00:00:00 00:00:00:00   2 

  3 00:00:00:00 00:00:00:00        F  --  F        00:00:00:00 00:00:00:00   3 

  4 00:00:00:00 00:00:00:00        D  --  D        00:00:00:00 00:00:00:00   4 

  5 00:00:00:00 00:00:00:00        A  --  A        00:00:00:00 00:00:00:00   5 

                                      --  A        00:00:00:00 00:00:00:00   6 

  6 00:00:00:00 00:00:00:00        S  --  S        00:00:00:00 00:00:00:00   7 

  7 00:00:00:00 00:00:00:00        F  --  F        00:00:00:00 00:00:00:00   8 

  8 00:00:00:00 00:00:00:00        D  --  D        00:00:00:00 00:00:00:00   9 

  9 00:00:00:00 00:00:00:00        V  --  

 10 00:00:00:00 00:00:00:00        E  --  E        00:00:00:00 00:00:00:00  10 

 11 00:00:00:00 00:00:00:00        D  --  D        00:00:00:00 00:00:00:00  11 

 12 00:00:00:00 00:00:00:00        S  --  S        00:00:00:00 00:00:00:00  12 

                                      --  G        00:00:00:00 00:00:00:00  13 

 13 00:00:00:00 00:00:00:00        F  --  

 14 00:00:00:00 00:00:00:00        E  --  

 15 00:00:00:00 00:00:00:00        D  --  D        00:00:00:00 00:00:00:00  14 

 16 00:00:00:00 00:00:00:00        S  --  S        00:00:00:00 00:00:00:00  15 

                                      --  S        00:00:00:00 00:00:00:00  16 

 17 00:00:00:00 00:00:00:00        D  --  D        00:00:00:00 00:00:00:00  17 

                                      --  S        00:00:00:00 00:00:00:00  18 

 18 00:00:00:00 00:00:00:00        F  --  

 19 00:00:00:00 00:00:00:00        R  --  

 20 00:00:00:00 00:00:00:00        E  --  E        00:00:00:00 00:00:00:00  19 

                                      --  E        00:00:00:00 00:00:00:00  20 

Percent fit

 XE  "Comparisons report:statistics:Percent Fit" 
To get percentage fit for your event sequences:

1.
Establish an alignment. See sections on Manual alignment or Automatic alignment in this chapter.

2.
Click Calculation…from the Alignment window. The Calculations window will appear.

3.
Check Percent Fit.

4.
Click Apply. You should see the following printout.

SETTINGS:

--------

    • Empty cells are not included

    • Alignment settings:

          Onset tolerance 00:00:00:00  Offset tolerance 00:00:00:00

          Selected cell pairs are broken

          Match cells based on { Nominal value  }

          Note:  Prior or subsequent manual adjustments may make this

             description incomplete.

    • Cells included: pairs plus unique virtual events.

    • Using 20 values and 5 virtual events for XCODES.

    • Using 20 values and 5 virtual events for YCODES.

MATCH MATRIX:

------------

Frequencies:

          ---YCODES---

XCODES     A    S    F    D    V    E    R    G  vir  matched  total

A          2    .    .    .    .    .    .    .    .       2       2

S          .    4    .    .    .    .    .    .    .       4       4

F          .    .    2    .    .    .    .    .    2       4       4

D          .    .    .    5    .    .    .    .    .       5       5

V          .    .    .    .    .    .    .    .    1       1       1

E          .    .    .    .    .    2    .    .    1       3       3

R          .    .    .    .    .    .    .    .    1       1       1

G          .    .    .    .    .    .    .    .    .       0       0

virtual    1    2    .    .    .    1    .    1    .       5       5

matched    3    6    2    5    0    3    0    1    5      25

total      3    6    2    5    0    3    0    1    5

Probabilities:

          ---YCODES---

XCODES       A      S      F      D      V      E      R      G  virtu  matched  total

A        0.080     .      .      .      .      .      .      .      .   0.080    0.080

S           .   0.160     .      .      .      .      .      .      .   0.160    0.160

F           .      .   0.080     .      .      .      .      .   0.080  0.160    0.160

D           .      .      .   0.200     .      .      .      .      .   0.200    0.200

V           .      .      .      .      .      .      .      .   0.040  0.040    0.040

E           .      .      .      .      .   0.080     .      .   0.040  0.120    0.120

R           .      .      .      .      .      .      .      .   0.040  0.040    0.040

G           .      .      .      .      .      .      .      .      .   0.000    0.000

virtual  0.040  0.080     .      .      .   0.040     .   0.040     .   0.200    0.200

matched  0.120  0.240  0.080  0.200  0.000  0.120  0.000  0.040  0.200  1.000

total    0.120  0.240  0.080  0.200  0.000  0.120  0.000  0.040  0.200

PERCENT FIT:

-----------

portion of XCODES correctly matched = 15 / 20 = 75%

portion of YCODES correctly matched = 15 / 20 = 75%

portion of total lines correctly matched = 15 / 25 = 60%

Cohen’s Kappa

 XE  "Comparisons report:statistics:Cohen’s kappa\;" 
 XE  "Comparisons report:statistics:Percent Fit" 
This is a reliability statistic that corrects for the fact that two codes may match by chance (Cohen, 1960). The formula is as follows:


kappa =    (po - pc) / (1 - pc).

where po is the observed probability of any cell in the matrix (see below for printout) and pc is the probably expected by chance. 

Several additional related values, such as the standard error of Cohen’s Kappa and the maximum attainable value of Cohen’s Kappa (determined by the code distribution in the two source sequences) are calculated also and printed out.

To perform the Cohen’s Kappa reliability statistic on two event sequences:

1.
Establish an alignment. See sections on Manual alignment or Automatic alignment sections in this chapter.

2.
Click Calculation… from the Alignment window. The Calculations window will appear.

3.
Check Cohen’s Kappa.

4.
Click Apply. You should see the following printout.

SETTINGS:

--------

    • Empty cells are not included

    • Alignment settings:

          Onset tolerance 00:00:00:00  Offset tolerance 00:00:00:00

          Selected cell pairs are broken

          Match cells based on { Nominal value  }

          Note:  Prior or subsequent manual adjustments may make this

             description incomplete.

    • Cells included: pairs plus unique virtual events.

    • Using 20 values and 5 virtual events for XCODES.

    • Using 20 values and 5 virtual events for YCODES.

MATCH MATRIX:

------------

Frequencies:

          ---YCODES---

XCODES     A    S    F    D    V    E    R    G  vir  matched  total

A          2    .    .    .    .    .    .    .    .       2       2

S          .    4    .    .    .    .    .    .    .       4       4

F          .    .    2    .    .    .    .    .    2       4       4

D          .    .    .    5    .    .    .    .    .       5       5

V          .    .    .    .    .    .    .    .    1       1       1

E          .    .    .    .    .    2    .    .    1       3       3

R          .    .    .    .    .    .    .    .    1       1       1

G          .    .    .    .    .    .    .    .    .       0       0

virtual    1    2    .    .    .    1    .    1    .       5       5

matched    3    6    2    5    0    3    0    1    5      25

total      3    6    2    5    0    3    0    1    5

Probabilities:

          ---YCODES---

XCODES       A      S      F      D      V      E      R      G  virtu  matched  total

A        0.080     .      .      .      .      .      .      .      .   0.080    0.080

S           .   0.160     .      .      .      .      .      .      .   0.160    0.160

F           .      .   0.080     .      .      .      .      .   0.080  0.160    0.160

D           .      .      .   0.200     .      .      .      .      .   0.200    0.200

V           .      .      .      .      .      .      .      .   0.040  0.040    0.040

E           .      .      .      .      .   0.080     .      .   0.040  0.120    0.120

R           .      .      .      .      .      .      .      .   0.040  0.040    0.040

G           .      .      .      .      .      .      .      .      .   0.000    0.000

virtual  0.040  0.080     .      .      .   0.040     .   0.040     .   0.200    0.200

matched  0.120  0.240  0.080  0.200  0.000  0.120  0.000  0.040  0.200  1.000

total    0.120  0.240  0.080  0.200  0.000  0.120  0.000  0.040  0.200

COHEN’S KAPPA:

-------------

              Observed probability = 0.600 

                Chance probability = 0.155 

                             Kappa = 0.52652 

                     Maximum kappa = 0.81061 

    Ratio of kappa / maximum kappa = 0.64953 

                  Standard error k = 0.11598 

             95% confidence limits = 0.52652 +/- 1.96 (0.11598)

                                   = 0.29920 <--> 0.75384

Expected standard error k under H0 = 0.08572

                                 z = 6.14203
Information Transmitted

 XE  "Comparisons report:statistics:Information Transmitted" 
Information Transmitted is a numeric measure based on information theory (Edwards, 1964). The information content of a set of data is calculated as:

H= -  pj log2 pj.

where pj is the proportion of the data of type i, and the sum is calculated over all types having non-zero pj.

The information content, H, is calculated for the two data sequences (the rows and the columns of the data matrix). Then H is calculated for the system as the sum over all data pairs where the first element of the pair appears in the first sequence in some position and the second element of the pair appears in the second sequence in a position corresponding to the first. From these three H values, the transmission is calculated. Finally, figures can be calculated to show how the transmission value compares to the information content of the two sequences. 

The values reported by MacSHAPA are H for the first sequence (rows), H for the second sequence (columns), H for the system (cells) and finally the Information Transmission measure. Information Transmitted is calculated with the following formula:

Transmission = H (rows) + H (columns) - H (cells).

To calculate the information transmitted between the rows and columns of the data matrix of the matches, carry out the following steps:

1.
Establish an alignment. See sections on Manual alignment or Automatic alignment in this chapter.

2.
Click Calculation… from the Alignment window. The Calculations window will appear.

3.
Check Information Transmitted.

4.
Click Apply. You should see the following printout.

SETTINGS:

--------

    • Empty cells are not included

    • Alignment settings:

          Onset tolerance 00:00:00:00  Offset tolerance 00:00:00:00

          Selected cell pairs are broken

          Match cells based on { Nominal value  }

          Note:  Prior or subsequent manual adjustments may make this

             description incomplete.

    • Cells included: pairs plus unique virtual events.

    • Using 20 values and 5 virtual events for XCODES.

    • Using 20 values and 5 virtual events for YCODES.

MATCH MATRIX:

------------

Frequencies:

          ---YCODES---

XCODES     A    S    F    D    E    G  vir  matched  total

A          2    .    .    .    .    .    .       2       2

S          .    4    .    .    .    .    .       4       4

F          .    .    2    .    .    .    2       4       4

D          .    .    .    5    .    .    .       5       5

V          .    .    .    .    .    .    1       1       1

E          .    .    .    .    2    .    1       3       3

R          .    .    .    .    .    .    1       1       1

virtual    1    2    .    .    1    1    .       5       5

matched    3    6    2    5    3    1    5      25

total      3    6    2    5    3    1    5

Probabilities:

          ---YCODES---

XCODES       A      S      F      D      E      G  virtu  matched  total

A        0.080     .      .      .      .      .      .   0.080    0.080

S           .   0.160     .      .      .      .      .   0.160    0.160

F           .      .   0.080     .      .      .   0.080  0.160    0.160

D           .      .      .   0.200     .      .      .   0.200    0.200

V           .      .      .      .      .      .   0.040  0.040    0.040

E           .      .      .      .   0.080     .   0.040  0.120    0.120

R           .      .      .      .      .      .   0.040  0.040    0.040

virtual  0.040  0.080     .      .   0.040  0.040     .   0.200    0.200

matched  0.120  0.240  0.080  0.200  0.120  0.040  0.200  1.000

total    0.120  0.240  0.080  0.200  0.120  0.040  0.200

INFORMATION TRANSMITTED:

-----------------------

            H(XCODES) = 3.26928 

            H(YCODES) = 3.09869 

            H(in;out) = 3.61947 

            T(in;out) = 2.74849 

T(in;out) / H(XCODES) = 0.84070 

T(in;out) / H(YCODES) = 0.88699 

T(in;out) / H(in;out) = 0.75936 

Storing and retrieving alignments

 XE  "Comparisons report:alignment management:summary of" 
In the following section we discuss how you can store, retrieve, and generally manage alignments made in MacSHAPA’s Comparison’s report. The following topics are covered:

•
Storing alignments

•
Retrieving a stored alignment

•
Retrieving a stored alignment with different event sources

•
Deleting a stored alignment

•
Updating a stored alignment using stored status information.

Storing alignments

 XE  "Comparisons report:alignment management:storing" 
The Alignment window allows the user to align the cells of  two columns. The user can store the current alignment for later use. When an alignment is stored, MacSHAPA records which of the cells in the two columns are aligned. When the stored alignment is later retrieved, it determines the initial pairing of cells in the Alignment window for a new Comparisons Report.

To save the alignment currently shown in the Alignment window, you must first store the alignment inside the RAM version of the MacSHAPA document, and then save the MacSHAPA document itself.

1.
Click the Store As button. The following dialog  will appear:

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Store As" 
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2.
Type in a new name for the alignment.

3.
Click the OK button.

4.
Now save the MacSHAPA document using Save or Save As on the Edit menu. The alignment will not be permanently stored on disk until your MacSHAPA document is saved. (In some versions you may have to click on the spreadsheet window so as to activate the document itself to save the document).

If you are working with an alignment that has previously been saved and you wish to overwrite the saved version with the current alignment, then click the Store button instead of the Store As… button on the Alignment window.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Store" 
Retrieving a stored alignment

 XE  "Comparisons report:alignment management:retrieving" 
When you begin a new Comparisons Report, you may use a previously stored alignment to specify the initial alignment of the cells. To do so, follow these steps:

1.
Choose Comparisons Report from the Reports menu.

2.
In the Comparisons Report dialog (see below), select Retrieve Stored Alignment. From the scrolling list of alignments, choose the one you wish to use. The settings of the items in the Events field will change to match the settings used to create the selected alignment.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Retrieve" 
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3.
Click OK. The Alignment window will appear (see below.)  The cells will be paired as they were at the time that the alignment was stored. The name of the stored alignment is visible as part of the window title.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:name of alignment" 
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Retrieving a stored alignment with different event sources

 XE  "Comparisons report:alignment management:use with new event sequences" 
When you retrieve a stored alignment it automatically puts the original A and B event names in the two pop-up menus. However, you can apply the stored alignment to new event streams, if you wish. 

For example, you may have created an alignment based on the XCODES and YCODES event streams. However, you now want to apply the same alignment to the XCODES and ZCODES event streams instead.

If you stored the alignment as XYalign, you can begin a new report as follows:

1.
Choose Comparisons Report from the Reports menu.

2.
In the Comparisons Report dialog (see below), click the Retrieve radio button  From the pop-up menu of alignments, choose XYalign. If necessary, the settings of the items in the Events field will change to match the settings used to create the selected alignment as shown.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Comparisons Report dialog:Retrieve" 
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3.
In the Events field, change the settings of B to ZCODES (you’d need to create a variable called ZCODES to follow this example with the MacSHAPA software).

[image: image160.wmf]
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4.
Click OK. The Alignment window will appear (see below.)  The cells will be paired as they were at the time that the alignment was stored. Note that the column titles in the alignment pane are now XCODES and ZCODES rather than XCODES and YCODES. Although you retrieved an alignment, the present alignment is “untitled” (see window header in next figure) because you changed one of the event streams and have not yet stored the new configuration.
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Deleting a stored alignment

 XE  "Comparisons report:alignment management:deleting" 
Stored alignments take space comparable to that of a variable that is as large as the two columns of the Alignment window combined. When an alignment is no longer being used, it should be deleted to save memory. Stored alignments can be deleted from the Alignment window. These are the steps used to delete a stored alignment:

1.
Begin a Comparisons Report as described earlier in the section Aligning the two event sequences. Note that it doesn’t matter which Events are used to start the report.

2.
In the Alignment window, click the Delete Alignments button.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Delete Alignments" 
3.
In the dialog that appears (shown below), select the alignment you wish to delete (actual alignments in the document you have may be different). Press the Delete button to perform the deletion.
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4.
Click Cancel  when you wish to exit the dialog.

Seeing changes made to events since alignment stored

 XE  "Comparisons report:alignment management:seeing changes since alignment stored" 
 XE  "Comparisons Report windows and dialog boxes (Reports menu):Show changes dialog" 
Stored alignments contain information on how cells are paired with one another. If you change some of the cells used to create the stored alignment, you may want to update the stored alignment. For example, if you change the nominal value of one of the cells, you may want to change which cell it is paired with. To help you update stored alignments, any time a cell is changed all the alignments that refer to the changed cell will make a note that the cell has been changed. Later on, when you open a Comparisons Report using a stored alignment, the Alignment window will select the cells that have changed. You can then change the alignments of these cells if you wish.

To use the stored status information to examine the cells in an alignment which have changed:

1.
Follow the instructions in section Retrieving a Stored Alignment to begin a Comparisons Report using a stored alignment.

2.
Click the Show Changes button in the Alignment window.

 XE  "Comparisons Report windows and dialog boxes (Reports menu):Alignment window:Show changes" 
3.
A dialog (shown below) will appear that allows you to specify which cell changes are of interest. Check the items that should be used to determine which cells to highlight.
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4.
Click the OK button.

5.
The Alignment window will select only those cells having one or more of the changes requested. For example, if the user requested that cells with changed  onset or value be selected, then the Alignment window will now select only those cells which have had their onset or value changed since the time that the alignment was stored.

47. Cycles report

 XE  "Cycles report:summary of" 
The Cycles report allows you to examine what happens between certain events to see if there is a typical pattern. It was first proposed by Fisher (1988; 1991) so we nickname it “Fisher’s Cycles.”

For example, you might be interested in what happens between events coded as COMMAND and events coded as ACKNOWL. Do the events lying in between tend always to be of a certain kind?  The Cycles report will find all cases where COMMAND is followed by ACKNOWL, and will report the sequence of events lying between the “From” term (COMMAND in this case) and the “To” term (ACKNOWL).

As another example, let’s assume you have a sequence ABACDACDBADBC and you are interested in cycles from A to D. There are three such cycles, shown underlined:


ABACDACDBADBC
ABACDACDBADBC

ABACDACDBADBC

We see that two cycles are the same (ACD) and that no A to D cycle has a B in it. These are imaginary data and a small sample, but with large data sets the Cycles report can help you notice informative patterns.

Generating a Cycles Report

 XE  "Cycles report:generating cycles report" 
There are eight steps to generating a Cycles report—a few essential steps and several optional steps. In the optional steps you may often wish simply to use the default settings.

1.
Choose Cycles from the Reports menu. The Cycles dialog (shown below) appears. (Essential)

 XE  "Cycles Report dialog box (Reports menu):summary of" 
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2.
In the From pop-up menu, select an event sequence, and in the scrolling list directly underneath select a code or codes on which Cycles should start (as in COMMAND or A in the above examples). (Essential)

 XE  "Cycles Report dialog box (Reports menu):From" 
 XE  "Cycles report:choosing event sequences to analyze:start cycle from (From)" 
3.
In the To pop-up menu, select an event sequence, and in the scrolling list directly underneath select a code or codes on which Cycles should finish (as in ACKNOWL or D in the above examples). (Essential)

 XE  "Cycles Report dialog box (Reports menu):To" 
 XE  "Cycles report:choosing event sequences to analyze:stop cycle at (To)" 
4.
In the Reported Events area, choose the event sequence from which codes should be reported that lie between the From and the To event. Use the checkboxes to declare whether the From and To items should be reported, and set a minimum and maximum length for the cycles you want to find.

 XE  "Cycles Report dialog box (Reports menu):Reported Events" 
 XE  "Cycles report:choosing event sequences to analyze:events inside cycle" 
5.
In the Ignore cycles across area, say whether any cycles should be ignored, such as cycles that include the From item, To item, or items from another event sequence.

 XE  "Cycles Report dialog box (Reports menu):Ignore cycles across" 
 XE  "Cycles report:choosing event sequences to analyze:interruptions to cycles" 
6.
Select the format for output with the Output option.

 XE  "Cycles Report dialog box (Reports menu):output" 
7.
By default, events are considered to occur at their onset times. If you wish to change this for either From, To, or Reported Events, click the Sequencing button and make the appropriate changes.

 XE  "Cycles Report dialog box (Reports menu):Sequencing" 
8.
Click OK. (Essential)

The five parts of the Cycles dialog—From, To, Reported Events, Ignore cycles across, and Output—will now be described in more detail. Then the role of Sequencing will be discussed, and finally we will illustrate what happens when multiple From and To events are selected.

From event

 XE  "Cycles Report dialog box (Reports menu):From" 
When performing a Cycles analysis you first have to choose a code from which you wish the cycle to start, such as “A” in the A to D cycle described in the example above. So first you select the event sequence in which the code exists, and then you select the code itself. 

The pop-up menu next to From  lists the event sequences on which Cycles analysis can be performed. 

1.
Hold down the mouse button over this menu to see the event sequences.

2.
Choose an event sequence. The scrolling list underneath will present a list of the codes that are available within that event sequence. 

3.
Select one or more of these codes by clicking it. If you wish to select more than one code, drag or shift-click for continuous selections and use 
-click for discontinuous selections.

To event

 XE  "Cycles Report dialog box (Reports menu):To" 
Once you have selected the From code, you also need to select the To code (in the A to D example at the start of this section, this would be “D”). This code terminates each cycle. To select the To code or codes, proceed as outlined in the From Event section above. 

You can select a To event sequence that is different from the From event sequence. In such a case each cycle starts at the time the From code is encountered in the From event sequence, and terminates at the time the To code is encountered in the To event sequence.

Reported Events

 XE  "Cycles Report dialog box (Reports menu):Reported Events" 
In the example given above, the codes were ABCD and we had a single event sequence. We were looking for cycles from A to D. However it is possible to report events, or codes, from other event sequences than the one in which A and D reside. For example, consider the two parallel event sequences:

ABACDACDBADBC

XYYXZWZXYWXZX

You might want to report events happening in the WXYZ stream during A to D cycles. In this case, instead of reporting the cycles ACD, ACD, and AD, you would report the cycles AXD, AZD and AD. 

ABACDACDBADBC
ABACDACDBADBC
ABACDACDBADBC

XYYXZWZXYWXZX
XYYXZWZXYWXZX
XYYXZWZXYWXZX

In the Reported Events pop-up menu, you can choose the event sequences from which you want the reported events to come. If you want them to come from the same event sequence as the From and To codes, then the event sequence selected in this pop-up menu should be the same as in the From and To pop-up menus.

•
Include. You have the option of including the From item (or code) and the To item amongst the reported events in the event sequence chosen. So in the example above, where From is A and To is D, if the From and To items are included then the following is reported:  ACD, ACD, AD. If the From and To items are not included, then the following is reported:  C, C and nothing.

•
Length. Cycles are always calculated on a stream of events. You can specify what the minimum and maximum cycle length is that you are interested in. (The default minimum is 0 and the default maximum is 30). For example, in the example given above the maximum cycle length is 3 (ACD). If you set the minimum cycle to 4 (that is, higher than the maximum) then no cycles will be reported. Similarly, you can prevent MacSHAPA finding very long cycles if you set a conservative maximum value.

Ignore cycles across

 XE  "Cycles Report dialog box (Reports menu):Ignore cycles across" 
 XE  "Cycles report:interruptions to cycles:summary of" 
If you look for cycles from every instance of the From event to every instance of the To event, you’ll find a great many partially overlapping cycles. For example, consider the event sequence below:

ABACDACDBADBC

If you look for all possible A to D cycles, regardless of whether other As or Ds are contained inside the cycle, then you find:


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC


ABACDACDBADBC

The default setting of the Cycles report is to not report cycles that contain the From and To codes—that is, to ignore such cycles. The From Item and To Item checkboxes are turned on (checked) as you see in the figure below.
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However, if you really do want to see all the cycles, including the cycles that contain the From item and the To item, then in the Ignore cycles across field:

 XE  "Cycles report:interruptions to cycles:by From event" 
 XE  "Cycles report:interruptions to cycles:by To event" 
1.
Turn From Item checkbox off (empty)

2.
Turn To Item check box off (empty)

Ignore cycles across—Events

 XE  "Cycles report:interruptions to cycles:by some other event (s)" 
Sometimes you might want to ignore cycles that contain a particular event. In a field setting, for example, intercom announcements may interrupt the normal flow of activity. In a laboratory setting, one trial may end and another begin. You might want to ignore cycles that contain intercom events or ends of trials because they would be atypical of normal activity. 

To ignore cycles across certain classes of events:

1.
Put all the events you consider to be interruptions into an event sequence of their own, which can be:

•
a spreadsheet variable

•
a vocab filter

•
an active spreadsheet selection.

2.
Check the Events box and use the pop-up menu to select this event sequence containing the events that should cause a cycle to be ignored.

Output

 XE  "Cycles Report dialog box (Reports menu):Output" 
Three forms of Cycles output are offered: Tree, Timeline and Cycles List output. The results of each of these can then be run through any of the passive reports.

•
Tree. This display of cycles starts with the From item as the leftmost node and branches out as more possible paths between the From item and the To item are found. The numbers next to the item names on the paths in the tree refer to the number of times a item has been counted at that point on the cycle path. In its default format, Tree is drawn horizontally, diverging from the From item. Using the check boxes in the Output area of the Cycles dialog box, the tree can be drawn vertically and it can also be drawn so that it converges on the To item.

 XE  "Cycles report:output options:tree" 
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•
Timeline. This offers you a graphical output of the cycles, in which the rows are each cycle (identified by cell numbers at the left). You can let each cycle begin at a vertical position corresponding to its timestamp, or you can effectively set onsets to zero by checking the Align check box. After performing a Timeline cycles output, other passive reports are available.

 XE  "Cycles report:output options:timeline" 
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•
Cycles List. This simply lists the cycles found, and provides a count of the number of times each type of cycle was found. In the example below, we see three cycles: OBSERVE->ACKNOWL (cycle A) once and OBSERVE->ANNOUNCE->COMMAND->ACKNOWL (cycle B) twice. The sequence of letters at the bottom shows the order of the cycles in the event sequence: a B cycle came first, then another B cycle, and then an A cycle.

 XE  "Cycles report:output options:cycles list" 
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•
Passive Reports. You can also perform passive reports on Cycles report output. To do this:

 XE  "Cycles report:output options:passive reports" 
1.
Make sure one of the Cycles report output windows is active (top window).

2.
Select the report you want from the Reports menu.


Here is a listing report performed on the output of the above Cycles analysis. It shows the three individual cycles found.
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Output of text, float, and integer event streams

 XE  "Cycles report:choosing event sequences to analyze:variable types, effects of" 
Text, float, and integer event streams just yield undifferentiated output that is in “header” form, such as <text>, <float>, and <integer>. For example, if we do the same analysis as above, but use the variable “verbal” as the Reported Events, then we get the Cycles List shown at left below.
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\
It is possible to retrieve information about the intervening values by choosing Listing from the Reports menu while the Cycles output window is active. This is shown at right above. Information from the variable “verbal” is now printed between the From and To items from the “speechcode” variable.

Sequencing and temporal relations

Normally, events are ordered in terms of their onset timestamps for the Cycles report. The diagram at left below shows a MacSHAPA spreadsheet with temporal ordering on, so we can visualize onset and offset times as vertical positions. The diagram at right below shows that a Cycles report from A1 to A2 reporting events from B would contain B1 and B2 as intervening events. This is because the onsets of B1 and B2 are contained between the onsets of A1 and A2 (arrows keep moving downwards, or later in time).

 XE  "Cycles report:choosing event sequences to analyze:sequencing events" 
 XE  "Cycles report:sequencing events before analysis" 
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However, MacSHAPA lets you define events as happening when their midpoints or offsets happen, if you wish, rather than their onsets. Imagine that the A events happen on their onsets, but B events now happen on their offsets. You can see that in this case, cell B2 “happens” after A2 (the arrow has to go upwards to get back to A2). Therefore, cell B2 cannot be in the cycle. Instead, we have a cycle from A1 to B1 to A2, as shown at right below.
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The Sequencing dialog is where you define when an event is deemed to occur for the purposes of Cycles reports. You can define when From events, To Events and Other (or intervening events) are deemed to have happened.

To access the Sequencing dialog, click the Sequencing button on the Cycles dialog. See the manual section Sequencing Setup for full details of how to use the Sequencing dialog.
 XE  "Cycles Report dialog box (Reports menu):Sequencing" 
Effects of empty cells and zero timestamps

 XE  "Cycles report:empty cells:handling of" 
 XE  "Cycles report:empty cells:zero timestamps and" 
Empty cells have no effect on Cycles reports when there are nonzero timestamps. The empty cells are simply ignored.

However, empty cells are also ignored when the cells have zero timestamps. When the timestamps are zero, MacSHAPA invents timestamps, looking at each cell that has some contents, and giving it an timestamp corresponding to its position in the sequence. However, the cell’s position in the sequence is not the same as its ordinal number after the null or empty cells have been removed. Therefore, under these conditions results may not be what you expect.

Note: It would be convenient if you could say whether MacSHAPA should or should not include null (empty) cells for a particular analysis. This is on our To Do list.

Selecting more than one From and To item

 XE  "Cycles Report dialog box (Reports menu):From" 
 XE  "Cycles Report dialog box (Reports menu):To" 
 XE  "Cycles report:choosing event sequences to analyze:multiple items" 
If you select more than one From item and/or more than one To item, then MacSHAPA will merge all the resulting cycles into one analysis. In the following example, ANNOUNCE and OBSERVE have been selected as From items and COMMAND and ACKNOWL as To items.
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The resulting Cycles output shows cycles beginning with ANNOUNCE or OBSERVE and ending with COMMAND or ACKNOWL. The list of Cycles at the bottom uses commas to indicate discontinuities or overlappings in the sequence. 
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The following Listing report lists the cycles that were found in the above analysis.

 XE  "Timeline:based on:active report output windows" 
 XE  "Cycles report:output options:passive reports" 
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Note:  On our To Do list is the option to have multiple From and/or To items result in multiple separate cycle analyses rather than one merged cycle analysis.

48. Lags report

 XE  "Lags report:summary of" 
Lag Sequential Analysis (LSA) is a statistical technique that allows you to see whether one type of event is preceded or followed by a certain number of steps from another type of event. The following three examples will give you a better picture of what LSA offers.

•
In a study of cockpit resource management (organizational and cooperative behavior in the cockpit) you might be interested in finding out whether polite behavior by an airline pilot tends to be preceded or followed by helpful behavior by the first officer. LSA allows you to see how many times helpful behavior by the first officer is the next or last type of behavior after the pilot has been polite, the next or last but one behavior, the next or last but two behavior, etc. 


There may be one particular distance in time—or one lag—between the pilot being polite and the first officer being helpful that is seen very frequently, or there may be a cluster of lags at which this happens (see illustrative figure below). You can perform a statistical test to see if the first officer is more helpful than would be expected by chance at lags -2 and -1, and less helpful than would be expected by chance at lags +1 and +2.
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•
Many researchers have studied husband-wife relations (Faraone and Dorfman, 1987). You might be interested in whether friendly behavior by the husband tended to lead directly to friendly behavior by the wife more than would be expected by chance.

•
Bakeman and Brownlee (1980) investigated children’s parallel (social) play to see if there were significant transitions between one form of play and another. If so, this would suggest the existence of a systematic underlying structure to children’s play.

Generating a Lags report

 XE  "Lags report:generating lags report" 
There are a few essential steps—and twelve possible steps—to generating a Lags report. Some are essential but in others you may wish simply to use the default settings.

1.
Choose Lags from the Reports menu. The Lags dialog (shown below) appears. (Essential)

 XE  "Lags Report dialog box (Reports menu):summary of" 
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Note: The Plot and Timeline Output options are still under development. Once they’re finished, we’ll simplify this fearsome-looking dialog box!

2.
In the From pop-up menu, select an event sequence, and in the scrolling list directly underneath select a code or codes on which Lags should start (as in A in the figure above, or “Pilot polite” in the example discussed at the start of this section). (Essential)

 XE  "Lags Report dialog box (Reports menu):From" 
 XE  "Lags report:choosing event sequences to analyze:central or starting event (From)" 
3.
In the To pop-up menu, select an event sequence, and in the scrolling list directly underneath select a code or codes on which Lags should finish (as in B in the figure above, or “First Officer helpful” in our example). Can be the same event sequence as in From, or a different one. (Essential)

 XE  "Lags Report dialog box (Reports menu):To" 
 XE  "Lags report:choosing event sequences to analyze:lagged events (To)" 
4.
In the Barrier pop-up menu, select an event sequence and in the scrolling list directly underneath select a code or codes that should serve as “barrier events.” Barrier events are events like interruptions or ends of trials, across which lags should not be calculated. The Barrier Events checkbox in the Ignore lags across area must be on (checked) for the barrier events to take effect.

 XE  "Lags Report dialog box (Reports menu):Barrier" 
 XE  "Lags report:choosing event sequences to analyze:interruptions to Lags" 
 XE  "Lags report:interruptions to Lags:ignore intervening Barrier events" 
5.
In the Distance area, you identify the scope of the lags you want to analyze—immediately adjacent lags, more distant lags, small or narrow ranges of lags, etc. In the Limits box you can express distance in terms of events or in terms of times. Finally, you can look for lags bidirectionally or unidirectionally.

 XE  "Lags Report dialog box (Reports menu):Distance" 
 XE  "Lags report:range of lags to analyze:summary of" 
6.
In the Ignore lags across area, say whether any lags should be ignored, such as lags that include the From item, To item, or items from another event sequence (Barrier Events). Default setting is to ignore lags across the From and To Events, which is usually what you want.

 XE  "Lags Report dialog box (Reports menu):Ignore lags across" 
 XE  "Lags report:interruptions to Lags:summary of" 
7.
In the Combine area declare whether you want to combine, or merge, the From events and/or the To events. If you combine them, the Lags report will treat all codes selected in the From list (and/or the To list) as the same code for purposes of analysis. Default setting is not to combine.

 XE  "Lags Report dialog box (Reports menu):Combine (merge)" 
 XE  "Lags report:interruptions to Lags:summary of" 
8.
The Lag base calculated by area is relevant only if you are analyzing lags from one event sequence to another event sequence—in other words, when the From and To events sequences are different. Here you declare what the base will be for counting lags in the To event sequence.

 XE  "Lags Report dialog box (Reports menu):Lag base calculated by" 
 XE  "Lags report:lag base calculation" 
9.
In the Collect Ords area tell the Lags report to print out the event pairs found. F1T1 is the most interesting one—these are event pairs at each lag in which your From event and your To event are both found.

 XE  "Lags report:output options:reporting ords of cells found" 
 XE  "Lags Report dialog box (Reports menu):Collect Ords" 
10.
In the Output area choose the kind of Lags report output you’d like: Plot, Timeline or Table

 XE  "Lags Report dialog box (Reports menu):Output" 
Note: At present, only Table is working properly. Timeline will give you something, but it probably won’t be accurate. Plot simply gives Table output.

11.
By default, events are considered to occur at their onset times. If you wish to change this for either From, To, or Barrier Events, click the Sequencing button and make the appropriate changes.

 XE  "Lags Report dialog box (Reports menu):Sequencing" 
12.
Click OK and the Lag output window will appear. (Essential)

In the next section there is a computed example based on some work in the literature, which will give you an idea of what Lag Sequential Analysis is all about. Then the various parts of the Lags dialog—From, To, Distance, Ignore lags across, Combine, Lag base calculated by, Collect ords, and Output—will now be described in more detail. Then the role of Sequencing will be discussed.

Before using the Lags report it is important to understand is what is meant by an “event” and a “sequence of events:”

 XE  "Lags report:event definitions" 
•
An event is always a point in time, as defined in the Sequencing Setup dialog.

•
In order to do a Lags report, you have to “massage” the event sequences of interest so that they constitute strongly ordered sets of discrete events. You do this by choosing which part of the event will represent the time at which it happened so that the events can be sorted. If there are multiple events at a given time, they are ordered unpredictably.

Computed example of a lags report

 XE  "Lags report:examples of" 
To introduce LSA, we will work with some data from Faraone and Dorfman (1987) on marital interaction. Below is a small data set from a dysfunctional couple. It has two streams of parallel events; the husband’s behavior and the wife’s behavior. Each spouse is coded as being either friendly or unfriendly at each moment in time. Imagine that this has been represented in MacSHAPA as two nominal variables, one titled “HUSBAND” and the other “WIFE”.


HUSBAND



WIFE

1
Husband Friendly

Wife Unfriendly

2
Husband Friendly

Wife Friendly

3
Husband Unfriendly

Wife Friendly

4
Husband Unfriendly

Wife Friendly

5
Husband Unfriendly

Wife Unfriendly

6
Husband Unfriendly

Wife Unfriendly

7
Husband Friendly

Wife Friendly

8
Husband Friendly

Wife Friendly

9
Husband Unfriendly

Wife Friendly

10
Husband Unfriendly

Wife Unfriendly

11
Husband Friendly

Wife Friendly

12
Husband Unfriendly

Wife Friendly

13
Husband Friendly

Wife Friendly

14
Husband Unfriendly

Wife Friendly

15
Husband Unfriendly

Wife Unfriendly

16
Husband Unfriendly

Wife Friendly

17
Husband Unfriendly

Wife Friendly

18
Husband Unfriendly

Wife Friendly

19
Husband Friendly

Wife Unfriendly

20
Husband Friendly

Wife Friendly

Imagine you wished to test to see if there is any dependency between the husband being friendly and the wife being friendly. In particular, is there an immediate contingency?  For example, if the husband is friendly at point n in time, at point n+1 is the wife more likely to be friendly than unfriendly?

For this analysis, you should consider the husband’s friendly behavior to be the From event, around which the wife’s behavior at different lags in time will be calculated. We call the husband’s behavior the “From” event and the wife’s behavior the “To” event, because we are interested in lags from the husband’s friendly behavior to the wife’s friendly behavior. 

To perform the test, some settings need to be made on the Lag Report dialog. Most settings can be left at their default values, as shown below after the first column.

 XE  "Lags Report dialog box (Reports menu):examples of" 
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For now you need only make the essential settings in the Lag Report dialog, which are the From event and the To event:

1.
Select the event sequence “HUSBAND” from the From pop-up menu. Select the code “Husband Friendly” from the list.

2.
Select the event sequence “WIFE” from the To pop-up menu. Select the code “Wife Friendly” from the list. 

3.
Click OK. The table shown in the following figure will appear.

The header of the table echoes the settings in the Lag Report dialog, and will be discussed more later. In the body of the table, the first column indicates the lag (-5 through +5). Each row of the table gives all the statistics for each of these lags. 

 XE  "Lags Reportoutput options:table" 
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The principal question was whether the wife tended to be friendly more often than expected by chance immediately after her husband had been friendly—that is, at a lag of 1. 

If you look at the second column you will see it is headed with the title F1-T1. This column looks at all lag 1 pairs in the data and reports the number of those pairs that had the selected From event and the selected To event in the correct positions. 

Column F1-T1 for lag 1 contains the number 7. This means that there were seven cases in which a From event (Husband Friendly) was found with a To event (Wife Friendly) at a lag of 1 from it. 

If you look at the rightmost entry in the lag 1 row, you will see that the observed probability of finding Husband Friendly followed by Wife Friendly at lag 1 is 1.000, which is considerably higher than the expected probability of 0.271. The table provides further statistics for testing this result that will be described in more detail later in this chapter. 

The F1-T1 statistics (in our example Husband Friendly followed by Wife Friendly at lag 1) can be plotted, as shown in the next figure. There is a visible trend for the wife to be friendly immediately after the husband is friendly.
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You can see that events at lag 0 have also been tallied and plotted (see striped blocks). The lag of 0 tallies behavior that the husband and wife show at the same time, rather than at different times. Event combinations at lag 0 can be very informative when the From and the To events come from separate event sequences, as in the present example. 

When the From and the To event come from the same event sequence the lag 0 is theoretically uninformative, so it’s a good idea to set the minimum lag to 1 in the Distance area of the Lags dialog.

Note:  Future versions of MacSHAPA will include plots rather like the one above. The Plot option in the Output field of the Lag Report dialog has not yet been programmed.

Finally, the four columns labeled Yule’s Q, Pearson’s R, A & L Z, and Markov Z provide different statistics for testing whether the expected probability is higher than would be expected by chance. It is up to the experimenter to determine the appropriate alpha level for such a test, but in the marital interaction example all four statistics suggest that there is a strong contingency between the husband being friendly and the wife being friendly immediately afterwards. There is a slight trend for the wife to be unfriendly just before the husband is friendly, suggesting that unfriendly behavior by the wife tends to make the husband friendlier. In this fashion, LSA helps researchers understand complex temporal relations in sequential data.

Note:  As mentioned, this example is from Faraone and Dorfman (1987). Using this marital interaction data set, they report that Markov z for a lag of +1 is 2.04 , whereas in MacSHAPA’s Lag table the value 2.018 is reported. The difference comes about because MacSHAPA calculates Markov z with higher precision than Faraone and Dorfman do. If you use the truncated values in Faraone and Dorfman’s worked example to calculate Markov z by hand, then you will get 2.04, but if you use full precision, as MacSHAPA does, then you will get 2.018 (rounded up).

From event

 XE  "Lags Report dialog box (Reports menu):From" 
 XE  "Lags report:choosing event sequences to analyze:central or starting event (From)" 
When performing a Lags analysis you first have to choose a code that will be the “key” term for the lags, such as “pilot polite” or “Husband Friendly” in the examples we have been using. So first you select the event sequence in which the code exists, and then you select the code itself. 

The pop-up menu next to From lists the event sequences on which a Lags analysis can be performed. 

1.
Hold down the mouse button over this menu to see the event sequences.

2.
Choose an event sequence. The scrolling list underneath will present a list of the codes that are available within that event sequence. 

3.
Select one or more of these codes by clicking it. If you wish to select more than one code, drag or shift-click for continuous selections and use 
-click for discontinuous selections.

Note:  If the contents of the event sequences list are puzzling, then see the section Recognizing the Desired Event sequence in Pop-Up Menus in Chapter 41 for more details about how to interpret it. If you wish to analyze particular combinations of predicate or matrix arguments, use the Vocab Filter to select the combination you wish and then access it as the item “selection” on the event sequences list. See Chapter 30 on Filtering Data with Vocab Filter for more details.

To event

 XE  "Lags Report dialog box (Reports menu):To" 
 XE  "Lags report:choosing event sequences to analyze:lagged events (To)" 
Once you have selected the From code, you also need to select the To code (in our examples, this would be “first officer helpful” or “wife friendly”). The Lags report will look for instances of this code at various lags from the From event.

You can select a To event sequence that is either:

•
Same as the From event sequence

•
Different from the From event sequence.

To select the To code or codes, proceed as outlined in the From Event section above. 

Barrier events

 XE  "Lags Report dialog box (Reports menu):Barrier" 
 XE  "Lags report:choosing event sequences to analyze:interruptions to Lags" 
Sometimes you may wish to prevent lags being calculated across particular events. You can declare these events as “barrier” events, and MacSHAPA will ignore any cases where the From event is on one side of the barrier and the To event is on the other side.

For example, imagine that your MacSHAPA document includes results from four separate trials of an experiment that were run one after the other. You don’t want lags calculated from the end of one trial to the beginning of the next. If there is a code indicating the end of the trial, such as “END” or “X”, then you can define this event as a “barrier” event. 

In the data set shown below, if X is not treated as a barrier event then there are five cases where the From event is A and the To event is B, and the lag is 2 (see underlining). However if X is treated as a barrier event, then there are only three such cases.


A D B A B D A C B D X D B A D C B D A X B C B C A D A X B D C B A C B
The procedure for activating Barrier event(s) has two steps:

1.
Choose the barrier event(s). This procedure is the same as for the For and To events, except that you make your choice of variable from the pop-up menu next to the Barrier title, and select codes from the scrolling list directly underneath.

2.
In the area of the Lag Report dialog titled Ignore Lags Across turn on the checkbox for Barrier Events. This is necessary for your selection of barrier events to become active.

Distance—range of lags to include

 XE  "Lags Report dialog box (Reports menu):Distance" 
 XE  "Lags report:range of lags to analyze:summary of" 
This part of the dialog allows you to specify the range over which the lags should be calculated.
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Note:  The first three items of this part of the Lag Report dialog—Time, Event, and the pop-up event sequences list—are associated with the Timeline output, which is not yet fully functional. So ignore them for now.

•
Limits. Here you establish how you want the lags constrained. The Event and Time field work together to establish minimum and maximum boundaries for determining whether a To event should or should not be included in the current analysis. The default settings are:

 XE  "Lags report:range of lags to analyze:examples of" 
 XE  "Lags report:range of lags to analyze:event-based limits" 
 XE  "Lags report:range of lags to analyze:time-based limits" 
 XE  "Lags report:range of lags to analyze:combination limits" 




Min:
Max:


Event:
0

5


Time:

0sec
5hr


Events are included in the analysis if they fall in the intersection of these two types of limits. In the default case, a To event will be included if it is five or fewer events away from the From event and if its time is 5 or fewer hours away from the From event. This means that if an event is six events and two minutes away from the From event, or three events and six hours away from the From event, it will not be included in the analysis.


The next figure illustrates how Event and Time work together for some settings where the minima are not zero. A From event is identified at the left of the timeline. The small vertical bars indicate events at different locations along the timeline. The large bold vertical bars show where the Time minimum and maximum lie, and the large plain bars show that the event minimum is three and the maximum is 10. The illustration indicates that only four events fall within the range mutually defined by the Event limits and the Time limits. 

 XE  "Lags report:range of lags to analyze:examples of" 
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The maximum number of lags that the Lags Report will compute is 21 in either or both directions. 

•
Bidirectional. If you want to see results for lags symmetrically around the From event, turn Bidirectional on. For example if you enter a range of 2 to 5 and you turn Bidirectional on, you will see results for lags -5 to -2 and 2 to 5, but if it is off, you will see results for lags 2 to 5 only.

 XE  "Lags report:range of lags to analyze:bidirectional" 
 XE  "Lags report:range of lags to analyze:unidirectional" 
 XE  "Lags report:bidirectional search for lags" 
Note: There is an exception to how minimum and maximum events and times are applied. The exception occurs for lag 0, when limits are applied bidirectionally, rather than unidirectionally. Imagine that the settings of the Distance table are as follows:


Min
Max

Events
0
5

Time
1 sec
10 sec

If the distance in time from the base of an event of lag 0 lies between -1 and +1 seconds, then the event is not collected.

However, if the distance in time from the base of an event of lag 0 is in the range ±1-10 seconds, then the event will be collected.

 XE  "Lags report:range of lags to analyze:zero lag special case" 
Ignoring lags across certain events

 XE  "Lags Report dialog box (Reports menu):Ignore lags across" 
 XE  "Lags report:interruptions to Lags:ignore intervening From events" 
 XE  "Lags report:interruptions to Lags:ignore intervening To events" 
 XE  "Lags report:interruptions to Lags:ignore intervening Barrier events" 
When turned on, the three checkboxes in the Ignore lags across field disallow lags that contain From, To and/or Barrier events. 
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For example, imagine that you were interested in lags of 4 between a From event A, and a To event B, and that you set the Barrier event to X. The first instance would be disqualified because it contains the From event, the second because it contains the To event, and the third because it contains the Barrier event.
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Combining events for analysis

 XE  "Lags Report dialog box (Reports menu):Combine (merge)" 
 XE  "Lags report:choosing event sequences to analyze:combining events" 
 XE  "Lags report:combining events for analysis" 
As the checkboxes in the Combine field of the Lag Report dialog indicate, either, both, or neither the From Events and To Events can be combined.
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If you make multiple selections of codes in the From or To scrolling lists, then MacSHAPA by default treats From-To pair as separate reports, each requiring a full table of its own. If you selected A and B as the From events and X and Y as the To events, LSA would compute four Lag Reports for you:


From

To


A


X


A


Y


B


X


B


Y

Alternatively you may wish to combine the codes for either or both the From event and the To event. For example, if you combine both the From events you can do two analyses that takes COMMAND or OBSERVE as From events and pair this combination with ACKNOWL and then ANNOUNCE:


From

To


A or B

X


A or B

Y

Handling lags across different event sequences

 XE  "Lags Report dialog box (Reports menu):Lag base calculated by" 
 XE  "Lags report:lag base calculation:summary of" 
 XE  "Lags report:lag base calculation:index (position in sequence)" 
 XE  "Lags report:lag base calculation:nearest neighbor (nearest timestamp)" 
 XE  "Lags report:lag base calculation:time (same timestamp)" 
When the From event and the To event come from different event sequences, it becomes unclear which event in the To event sequence should be considered to be at lag 0 with respect to the From event. Should it be:

•
the event with the same ord as each From event?

•
the event with the nearest timestamp to each From event?

•
an actual or imaginary event with the exact same timestamp as each From event?

The following figure illustrates these three alternatives, where variable A is the From event sequence and variable B is the To event sequence. Cell 3 in variable A is the From event from which lags are currently being determined. It’s clear that quite different cells are chosen, depending upon which of the above three options is used.
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The Lag base calculated by area of the Lags dialog is where you choose your option.
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The three options are now described in more detail.

•
Index. In this case the Lag routine chooses the event in the same index position as the cell of interest in the From event sequence. Index position is often the same as ordinal position. However, if there are empty cells they are not counted, so Index is not exactly the same as working with ords. Index differs from ordinal position under the following conditions:

 XE  "Lags report:lag base calculation:index (position in sequence)" 
—
when the event sequence contains null, or empty, cells

—
when multiple events occur at the same time, in which case the ordinal sequencing for Lags may be unpredictable

—
when preprocessing has been performed on the event stream (through Sampling Filter, Sequencing Setup, etc.) that may have changed the event order.


Because events in the To event sequence may be more frequent or less frequent than those in the From sequence, the To event considered to be at lag 0 under the Index policy may actually be a long way from the From event in real time.

•
Nearest Neighbor. In this case the Lag routine chooses the event in the To event sequence that is nearest in time to the From event—in other words, the nearest neighbor to the From event. The nearest neighbor may be before or after the From event because it is the size of the absolute difference between From and To event that is the important factor.

 XE  "Lags report:lag base calculation:nearest neighbor (nearest timestamp)" 
•
Time. In this case, the Lag routine tries to find the event in the To event sequence that happen at exactly the same time as the From events. If there is no exact match, then an imaginary or “virtual” event is created from which to start counting lags backwards and forwards in time. The virtual event is shown as a stippled bar in the illustration above.

 XE  "Lags report:lag base calculation:time (same timestamp)" 
To give you an idea of the difference these options can make, we present an example in which the three policies were used with the same data.

Further details about the accumulation of data for the Lags report can be found in an Appendix to this manual.

Index

 XE  "Lags report:lag base calculation:index (position in sequence)" 
 XE  "Lags report:lag base calculation:examples of" 
In this case, the data shown below were used. On the left, the data are shown in temporally ordered fashion so you can see the relation between ords and timestamps. On the right is an illustration of how lags would be counted if the Lag base were calculated by Index. It’s easier to see what will happen if you turn temporal ordering off, as was done here.
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As you can see, calculating lag base by index is quite similar to just working with ords. However, if the event sequence contains empty cells they won’t be included in the count, so calculating lag base by index is not always exactly the same as working with ords.

The figure at right above shows that there are seven lags from A in event sequence Xevents to X in event sequence Yevents.

In order to perform the Lags report as shown above

1.
Identify the From and To event sequences.

2.
Choose the Index radio button in the Lag base calculated by area of the Lags dialog. This is shown in the figure below. 

3.
(Optional). Click F1-T1 in the Collect Ords area of the dialog.

4.
Then click OK.
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You see the following output. The header of the output echoes the settings in the Lag Report dialog, including the Lag base calculated by setting. In the body of the table, the first column indicates the lag (-3 through +3). Each row of the table gives all the statistics for each of these lags. Finally, the numbers of the cell pairs are shown in which the From event was A and the To event was X. This printout lets you see where the lags of interest are in your data.

From Event(s):     A

To Event(s):       X

Barrier Event(s):  None

From and To Series Logically Identical = FALSE

Lag Base Computed by Index.

Minimum Lag =   0, Minimum Time = 00:00:00:00

Maximum Lag =   3, Maximum Time = 05:00:00:00

Repeated Events Permitted = TRUE

Bidirectional = TRUE, Tab Delimit Output = FALSE

Halt on From event = TRUE, Halt on To event = TRUE, Halt on Barrier event = FALSE

From event time = event_onset, To event time = event_onset, Barrier event time = event_onset

        F1-   F1-   F0-   F0-         Yule’s   Pearson’s     A & L     Markov  Expected  Observed

 Lag:   T1:   T0:   T1:   T0:    N:      Q:        R:          Z:        Z:        P:        P:  

-------------------------------------------------------------------------------------------------

  -3     0     0     0     0     0     Undef     Undef       Undef     Undef     Undef     Undef

  -2     3     0     1     1     5     1.000     0.612       1.369     1.113     0.480     1.000

  -1     0     3     3     3     9    -1.000    -0.500      -1.500    -1.219     0.111     0.000

   0     1     3     4     5    13    -0.412    -0.184      -0.665    -0.541     0.118     0.250

   1     2     2     2     6    12     0.500     0.250       0.866     0.704     0.111     0.500

   2     1     1     1     2     5     0.333     0.167       0.373     0.303     0.160     0.500

   3     0     0     0     0     0     Undef     Undef       Undef     Undef     Undef     Undef

Lag -3:

F1T1: None.

Lag -2:

F1T1: (3,1), (6,4), (10,8)

Lag -1:

F1T1: None.

Lag 0:

F1T1: (1,1)

Lag 1:

F1T1: (3,4), (10,11)

Lag 2:

F1T1: (6,8)

Lag 3:

F1T1: None.

Nearest Neighbor

 XE  "Lags report:lag base calculation:nearest neighbor (nearest timestamp)" 
 XE  "Lags report:lag base calculation:examples of" 
Lag statistics (Yule’s Q through to Markov z) have unknown validity under the nearest neighbor method of collecting lag data.
To illustrate the Nearest Neighbor method of calculating lags, we start with the same data. For each A event in the Xevents variable, the cell in Yevents that has the closest onset timestamp is taken to be the cell at lag 0. Lags are calculated by counting forward or backward from this cell.

The arrows in the diagram below show how the lags are calculated for the example data set. There are two -2 lags, two -1 lags, two +1 lags, no +2 lags, and one +3 lag. 
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In order to perform this analysis using the Nearest Neighbor method of calculating lag base, the Lags dialog box was configured as shown below 
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You see the following output. The header of the output echoes the settings in the Lag Report dialog, including the Lag base calculated by setting. In the body of the table, the first column indicates the lag (-3 through +3). Each row of the table gives all the statistics for each of these lags. Finally, the numbers of the cell pairs are shown in which the From event was A and the To event was X. The result is clearly different from the Index or Time methods of calculating lags.

WARNING: Frequencies compiled under the nearest neighbor lag base computation policy.  As a

         result, all statistics should be regarded as highly suspect if not completely invalid.

From Event(s):     A

To Event(s):       X

Barrier Event(s):  None

From and To Series Logically Identical = FALSE

Lag Base Computed by Nearest Neighbor.

Minimum Lag =   0, Minimum Time = 00:00:00:00

Maximum Lag =   3, Maximum Time = 05:00:00:00

Repeated Events Permitted = TRUE

Bidirectional = TRUE, Tab Delimit Output = FALSE

Halt on From event = TRUE, Halt on To event = TRUE, Halt on Barrier event = FALSE

From event time = event_onset, To event time = event_onset, Barrier event time = event_onset

        F1-   F1-   F0-   F0-         Yule’s   Pearson’s     A & L     Markov  Expected  Observed

 Lag:   T1:   T0:   T1:   T0:    N:      Q:        R:          Z:        Z:        P:        P:  

-------------------------------------------------------------------------------------------------

  -3     0     0     1     0     1     Undef     Undef       Undef     Undef     0.000     Undef

  -2     2     0     1     1     4     1.000     0.577       1.155     0.939     0.375     1.000

  -1     1     2     4     5    12    -0.231    -0.098      -0.338    -0.275     0.104     0.333

   0     1     3     2     7    13     0.077     0.030       0.110     0.089     0.071     0.250

   1     2     2     3     6    13     0.333     0.158       0.570     0.463     0.118     0.500

   2     0     2     3     1     6    -1.000    -0.707      -1.732    -1.408     0.167     0.000

   3     1     0     0     0     1     Undef     Undef       Undef     Undef     1.000     1.000

Lag -3:

F1T1: None.

Lag -2:

F1T1: (3,1), (10,8)

Lag -1:

F1T1: (6,4)

Lag 0:

F1T1: (1,1)

Lag 1:

F1T1: (3,4), (10,11)

Lag 2:

F1T1: None.

Lag 3:

F1T1: (6,8)

Time

 XE  "Lags report:lag base calculation:time (same timestamp)" 
 XE  "Lags report:lag base calculation:examples of" 
Note: Lag statistics (Yule’s Q through to Observed P have unknown validity under the Time method of collecting lag data.
The third method for calculating Lag base is to find an event in the To event sequence with exactly the same onset timestamp as the To event. Failing this, the method postulates a “virtual” event in the To event sequence having the same onset timestamp as the From event. Lags can then be calculated forward and backward from the real or virtual event. 

The figure at left below illustrates this method. Cell 3 in variable A is the From event. There is no event in variable B that starts at this exact time, so a virtual event (stippled bar) is created to serve as the lag 0 point. Real events have been labeled with the lags they will be assigned.
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The figure at right above shows how this policy works with our example data. The virtual events are indicated by the arrows and timestamps down the right hand side of the figure. Resulting lags are shown on the diagonal arrows in the body of the figure.

Note: The lag labeled with an X in the above right figure will not be counted as a lag of -3 when Ignore lags across From events is on, as it will be in this example. The reason for this is that Ignore lags across works on the basis of cell indexes, or counts of cells, rather than on the basis of time. Cell 1 in Xevents is considered to be within the lag of -3 from cell 3 in Xevents to cell 1 in Y events because it is at lag -2 from cell 3 in Xevents. So even though cell 1 in Xevents occurs before cell 1 in Yevents in time, it disqualifies the lag of -3 between cell 3 in Xevents and cell 1 in Y events.

Making the Ignore lags across sensitive to time under such circumstances is on our To Do list.

In order to perform this analysis using the Time method of calculating lag base, the Lags dialog box was configured as shown below 
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You see the following output. The header of the output echoes the settings in the Lag Report dialog, including the Lag base calculated by setting. In the body of the table, the first column indicates the lag (-3 through +3). Each row of the table gives all the statistics for each of these lags. 

Finally, the numbers of the cell pairs are shown in which the From event was A and the To event was X. The result is clearly different from the Index or Nearest Neighbor methods of calculating lags.

WARNING: Frequencies compiled under the temporal lag base computation policy.  As a result, all 

         statistics beyond simple frequency counts are likely to be invalid.

From Event(s):     A

To Event(s):       X

Barrier Event(s):  None

From and To Series Logically Identical = FALSE

Lag Base Computed by Time.

Minimum Lag =   0, Minimum Time = 00:00:00:00

Maximum Lag =   3, Maximum Time = 05:00:00:00

Repeated Events Permitted = TRUE

Bidirectional = TRUE, Tab Delimit Output = FALSE

Halt on From event = TRUE, Halt on To event = TRUE, Halt on Barrier event = FALSE

From event time = event_onset, To event time = event_onset, Barrier event time = event_onset

        F1-   F1-   F0-   F0-         Yule’s   Pearson’s     A & L     Markov  Expected  Observed

 Lag:   T1:   T0:   T1:   T0:    N:      Q:        R:          Z:        Z:        P:        P:  

-------------------------------------------------------------------------------------------------

  -3     1     0     1     0     2     Undef     Undef       Undef     Undef     0.500     1.000

  -2     1     2     1     2     6     0.000     0.000       0.000     0.000     0.167     0.333

  -1     0     3     3     6    12    -1.000    -0.333      -1.155    -0.939     0.062     0.000

   0     0     0     0     0     0     Undef     Undef       Undef     Undef     Undef     Undef

   1     3     1     3     6    13     0.714     0.386       1.391     1.131     0.142     0.750

   2     0     1     2     1     4    -1.000    -0.577      -1.155    -0.939     0.125     0.000

   3     1     0     1     0     2     Undef     Undef       Undef     Undef     0.500     1.000

Lag -3:

F1T1: (10,8)

Lag -2:

F1T1: (6,4)

Lag -1:

F1T1: None.

Lag 0:

F1T1: None.

Lag 1:

F1T1: (1,1), (3,4), (10,11)

Lag 2:

F1T1: None.

Lag 3:

F1T1: (6,8)

Lag base calculation—discontinuities in time

 XE  "Lags report:lag base calculation:discontinuities in time (time warping)" 
It is important to realize that when Lag base is calculated by index, it is possible for a To event at a lag of n after a From event to actually precede the From event in time!  

In the following example, the numbers represent positions (indexes) in the sequence. If event 4 in the From data set is the one currently under consideration, then the events in the To data set that are at lags of 1 and 2 from it—that is, events 5 and 6 in the To data set—are actually prior to it in time!
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In the following example, based on the example data used above, the reverse is the case; a supposed negative lag of -2 from cell 10 in Xevents and cell 8 in Yevents leads to a cell in the To event sequence whose timestamp is after that of the cell in the From event sequence.
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Lag base calculation—conflict resolution

 XE  "Lags report:lag base calculation:resolving competition for lag base event" 
When the Lag base is being calculated through the Time or Nearest Neighbor policies, problems arise if there are several possible events at the same time, or several possible nearest neighbors.

In these cases, an events will be chosen in an arbitrary fashion to serve as the Lag base. The other events will be numbered consecutively after it.

Collecting ords of lag pairs found

 XE  "Lags report:output options:reporting ords of cells found" 
 XE  "Lags Report dialog box (Reports menu):Collect Ords" 
As part of the Lags calculation, MacSHAPA collects information about comparisons between From and To events at a given lag and accumulates the results for the whole data set. “0” means that either the From or To event of interest was not found when looking at a particular data pair, and “1” means that either the From or To event of interest was found. Thus we have the following four categories:

F0T0
this pair included neither the From nor the To event in the right places

F0T1
this pair did not include the From event in the right place but did include the To event in the right place.

F1T0
this pair included the From event in the right place but did not include the To event in the right place.

F1T1
this pair included both the From and the To events in the right places.
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The dialog above shows these four options. You turn on (check) the checkbox for the kind of cell pair(s) you want to report.

Output

 XE  "Lags Report dialog box (Reports menu):Output" 
The Lag Report dialog shows three output options: Plot, Table and Timeline.
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•
Plot. This option has not yet been developed. At present, if Plot is selected an Alert informs you that the Tabular report (Table) will be run instead. After you click OK, the equivalent Table will be generated.

 XE  "Lags report:output options:plot" 
•
Table. Generate the tabular output shown earlier in this section of the manual. More details will be provided later in the section on LSA statistics. Briefly, the fields are as follows:

 XE  "Lags report:output options:table" 
 XE  "Lags report:statistics:summary of" 
F1-T1
As the data set is examined from its first to last item, MacSHAPA stores whether a From event was found (coded “1” for yes and “0” for no) and whether a To event was found at the lag specified (“1” for yes and “0” for no). F1-T1 means that a From and To item were found 

F1-T0
This indicates that at the lag specified, a From event was found but a To event was not found (that is, some other event was found).

F0-T1
This indicates that at the lag specified, a From event was not found (some other event was found) but a To event was found.

F0-T0
This indicates that at the lag specified, neither a From event nor a To event were found. Other events were found in both places.


 XE  "Lags report:statistics:lag pair ord identifications" 
N
The number of pairs of events included in the analysis for this lag. Sum of F1-T1, F1-T0, F0-T1, and F0-T0.

 XE  "Lags report:statistics:lag pair counts" 
Yule’s Q
Yule’s Q (Reynolds, 1984) is a measure of association.

 XE  "Lags report:statistics:Yule’s Q\;" 
Pearson’s r
Pearson’s r (Reynolds, 1984) is a measure of association. 

 XE  "Lags report:statistics:Pearson’s r\;" 
A & L  z
This is Allison and Liker’s (1982) z, as discussed in Faraone and Dorfman (1987) and in Bakeman and Gottman (1986).

 XE  "Lags report:statistics:Allison & Liker’s z\;" 
Markov z
This is Faraone and Dorfman’s (1982) Markov z, which takes into account first-order autocorrelation in the data.

 XE  "Lags report:statistics:Markov z" 
Expected p
Expected probability of the To event from the From event at the lag specified. When Collapse Repeated Events is on (see Chapter 37 on Repeats Setup under Report) then the formula is corrected as per Bakeman and Gottman (1986; pp. 132-133)

 XE  "Lags report:statistics:expected probability" 
Observed p
Observed transitional probability from the From event to the To event at the lag specified. 

 XE  "Lags report:statistics:observed probability" 
•
Timeline. This option is only partially working. We suggest you avoid using it until it is delivered in a full implementation, at which point we will supply a full description. Until then, the Timeline output option from LSA is best avoided.

 XE  "Lags report:output options:timeline" 
Sequencing

The Sequencing button on the Lag Report dialog allows you to specify how an event’s time of occurrence should be determined. There are three types of events to consider:

•
From events

•
To events

•
Barrier events.

The default arrangement is that the time of the event is given by the event’s <onset> . Alternatively, for LSA you can temporarily set the time of the event to its <offset> or to its midpoint. The midpoint is the time exactly half way through the event.

To reset how the event is given a time:

1.
Click Sequencing. The Sequencing dialog will appear.

2.
Select the method of setting times in the Measure Times field. You can set the From, To and Other (Barrier) times to the onset, midpoint or offset. (Closest and farthest options will not work).

3.
Click OK to return to the Lag Report dialog.

LSA statistics—overview

In this section we will describe the different LSA statistics that MacSHAPA reports, providing formulae where appropriate.

A warning

 XE  "Lags report:statistics:warning about validity" 
In the sections that follow, some of the statistics used in the Lag Table output will be presented in more detail and their formulae given.

Before doing so, we should note that we cannot vouch for the appropriateness or validity of the Lag statistics in MacSHAPA when they are used under certain conditions and with certain settings. For example

•
The use of Barrier events removes data from an analysis in a way that may not be statistically justified. Markov z in particular is influenced strongly by the use of barrier events because it incorporates measures of first-order autocorrelation in the From and To data set. 

•
Successive instances of the same code (repeats) may or may not be allowed in a data set, and you must take appropriate measures to handle this statistically.

•
The Nearest Neighbor and Time methods of calculating lag base may lead to accumulations of data that violate statistical assumptions. The frequency values are accurate, but the match between the way they are collected, your data, and the assumptions of the Lags statistics (Q, r, z, p, etc.) should be reviewed with a statistician before relying upon such data in scientific work.

•
Under the Nearest Neighbor and Time methods, a base event for an independent To event sequence is arbitrarily chosen from the alternatives if there are multiple possible events for the To event.

Ensuring that the appropriate conditions hold for using the statistics in the Lag Table is your responsibility. There are many good treatments of lag sequential analysis in the literature: see some of the references mentioned in the References to this manual.

Repeating and non-repeating events

 XE  "Lags report:statistics:repeated events handling" 
A sequential data set may or may not allow successive instances of the same code. This is a decision made by the researcher when coding, or a policy imposed by the researcher by collapsing over repeated events (see Chapter 37 on Repeats Setup for more information). If successive instances of the same code are allowed, as shown below, then lagged probabilities from a From event to a To event at lag 1 assume that any code can occur next. 
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However if successive instances of the same code are not allowed, as shown below, then lagged probabilities from a From event to a To event at lag 1 assume that any code except the code used for the From event can occur next.
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The Repeats Setup dialog allows you to collapse sequences of events with the same code into one large event with that code. The Lag Report checks the setting of the Repeats Setup dialog:

 XE  "Lags report:statistics:expected probability:with repeated events allowed" 
•
If Collapse Repeated Events is off (unchecked) then MacSHAPA uses formulae for expected probabilities that assume that repeated codes are allowed. 

•
If Collapse Repeated Events is on (checked) then MacSHAPA adjusts the formulae for expected probabilities so that they take into account the fact that repeated codes are not allowed.

 XE  "Lags report:statistics:expected probability:with repeated events disallowed" 
This affects the Expected p and Allison and Liker’s z output fields on the Lag Table. More details of the formulae used will be given in the section on Expected p. 
 XE  "Lags report:statistics:expected probability:use in Allison & Liker’s z\;" 
Note:  In some data sets, successive repeating codes may be allowed but no cases are seen. In this case, you should make sure Collapse Repeated Events is off (unchecked) because repeated codes are, in principle, allowed. 

 XE  "Lags report:statistics:repeated events handling" 
Frequency counts and N

 XE  "Lags report:statistics:summary of" 
 XE  "Lags report:statistics:lag pair counts" 
The second, third, fourth and fifth columns of the lag table report the results of comparing From and To events at a given lag and accumulating the results for the whole data set.

The entries can best be explained with a description of how the tallies for each lag fall into a 2x2 contingency table, constructed as shown below. 
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If A were the From event and X the To event in a particular analysis, then the Lag routine looks through all From-To pairs at the specified lag to see if From=A and To=X are found, and codes and tallies the results. 

For example, if a pair coded From=F, To=X were found, it would be recoded as From=0, To=1, where 0 means “Event of interest was not found” and 1 means “Event of interest was found”. The event would be tallied in the F0T1 cell of the table. 

N is the total number of From-To pairs at the specified lag that were considered in the tally.

Yule’s Q

 XE  "Lags report:statistics:Yule’s Q\;" 
Yule’s Q is a measure of association for 2x2 tables that ranges between -1 and 1. It reaches one or the other of these limits with “weak associativity.”  Reynolds (1984) discusses the properties of this statistic and compares it with Pearson’s r. Yule’s Q is calculated with the following formula:





Pearson’s r
 XE  "Lags report:statistics:lPearson’s r\;" 
Pearson’s r is a measure of association for 2x2 tables that ranges between -1 and 1. It reaches one or the other of these limits only with “strong associativity.”  Reynolds (1984) discusses the properties of this statistic and compares it with Yule’s Q. Pearson’s r is calculated with the following formula:





Allison and Liker’s z
 XE  "Lags report:statistics:Allison & Liker’s z\;" 
Allison and Liker’s z (1982) is a z-statistic that can be used to test whether a transitional probability is greater or less than would be expected by chance (see Allison and Liker, 1982, and Bakeman and Gottman, 1986, for further discussion of this statistic). Allison and Liker’s z is calculated with the following formula:





where:





















and


N = number of From-To pairs in the tally.

Note:  The N in the above definition can also be described as the number of events in the sequence minus the absolute value of the lag (as in Faraone and Dorfman’s Markov z—see section Markov z below). If the number of events in the From data sequence is equal to the number of events in the To data sequence, and no From-To event pairs are excluded by barriers or time limits, the definition is equivalent.

Markov z
 XE  "Lags report:statistics:Markov z" 
Markov z (Faraone and Dorfman, 1987) is an alternative measure of lagged dependency that takes into account the degree of first-order autocorrelation in the From data set and the To data set. Unlike the other measures, it is not calculated from the contingency table measures, but instead directly from the From and To data sequences, using Pearson’s product-moment correlation coefficients. For more details about the relation between Allison and Liker’s z (1982) and Faraone and Dorfman’s z (1987), see Faraone and Dorfman (1987).





Where:

rFromTo is the cross-correlation coefficient between the From and the To data sequences.

rFrom is the first-order (lag=1) autocorrelation coefficient for the From sequence.

rTo is the first-order (lag=1) autocorrelation coefficient for the To sequence.

Npairs is the number of pairs counted in the calculation of rFromTo.

Expected p

 XE  "Lags report:statistics:expected probability" 
 XE  "Lags report:statistics:repeated events handling" 
The expected probability is the expected first-order transitional probability of the To event, given the From event. The way it is calculated depends on whether Collapse Repeated Events is on or not (see Repeats Setup). The first equation is used when repeats are allowed, and the second is used when repeats are not allowed:

 XE  "Lags report:statistics:expected probability:with repeated events allowed" 
 XE  "Lags report:statistics:expected probability:with repeated events disallowed" 




Observed p

 XE  "Lags report:statistics:observed probability" 
The observed probability is the frequency with which the F1T1 event occurred, divided by the marginal frequency of the F1 event. More precisely:





Part 8—General MacSHAPA Functions
This part of the manual discusses features of MacSHAPA that are generally relevant right across the program, rather than being local to one specific part of the program. These features include:

49
Document storage and retrieval

50
Selections and deselections

51
Copying and moving data

52
Sending data to other applications

53
Printing

54
Memory management

55
Stopping processes in progress

49. Document storage and retrieval

 XE  "Document:summary of" 
In this chapter we describe MacSHAPA’s document storage and retrieval functions. The goal is to give you an overview so you can avoid misunderstandings and always work safely with your data. The topics to be covered are the following:

•
MacSHAPA documents

•
Opening an existing MacSHAPA document

•
Opening a new document

•
Closing documents and windows

•
Opening, closing, and temporal ordering

•
Saving a MacSHAPA document

•
How data and settings are saved in MacSHAPA

•
Protecting data from unintentional changes and deletions

•
Testing saves with CYASave

•
Documents saved after crashes

•
Quitting MacSHAPA

Basic details about the New, Open, Close, Save, Save As, and CYASave options on MacSHAPA’s File menu were given in the Chapter 10 on the File menu in Part 2 of the manual on Quick Overview of Menus, and you are referred there for a short summary of how each of these options works. The present chapter provides you with background information and more detail about data storage and retrieval.

MacSHAPA documents

 XE  "Document:definition of" 
 XE  "Document:naming" 
If you examine a collection of MacSHAPA documents in a Macintosh folder (see figure below) using View by Kind, Date, or Size in the Finder, you will find that they are all identified as MacSHAPA documents. 

During development we’ve got into the habit of adding “.db” at the end of MacSHAPA document names, which you can see in the figure below. However, you can adopt any convention you like for your MacSHAPA documents.
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MacSHAPA displays documents in a window arranged somewhat like a spreadsheet. There is a one-to-one mapping between MacSHAPA documents and spreadsheet display windows. Each document is confined to one spreadsheet window alone and cannot be divided between different spreadsheet windows. 

However you can cut or copy parts from one spreadsheet and paste them onto a second spreadsheet (see Chapter 51 on Copying and Moving Data).

The left figure below shows an empty MacSHAPA document window. The right figure shows the spreadsheet-like display once a document is loaded into the window (in this case the document called “waterbath3.db”).
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Opening an existing MacSHAPA document

There are two ways to open an existing MacSHAPA document:

•
Open from document itself. 
 XE  "Document:opening:from document in finder" 

Double click the document name in the finder folder. MacSHAPA opens with the data from the selected document in the document window (as in right hand figure above).

•
Open from inside MacSHAPA. Follow these steps:

 XE  "Document:opening:from File menu" 
 XE  "Open command (File menu)" 
1.
Run MacSHAPA. You will see an empty document window similar to the left hand figure above.

2.
Select Open from the File menu and use the directory dialog box (see figure below) to locate the document you want. 

3.
Then click the Open button in the directory dialog box. You will see the document information load into the document window (as in the right hand figure above.)
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Opening a new document

 XE  "Document:opening:new untitled" 
 XE  "New command (File menu)" 
 XE  "Document:new" 
 XE  "Document:creating" 
If you run MacSHAPA from the MacSHAPA application itself, rather than from a MacSHAPA document, you will be presented with a new, empty, document called “untitled-1.” Empty document windows are always labeled “untitled-n” where n starts at 1 and increases as further empty new documents are created.

If you wish to open further new documents during a session, select the New command on the File menu.

The following illustration shows what happens if you open four successive new documents. Notice that the document windows are opened in a staggered fashion so that you can see all their titles at once.

 XE  "Document:multiple documents" 
 XE  "Document:opening:multiple documents" 
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Closing documents and windows

 XE  "Document:closing" 
 XE  "Close command (File menu)" 
 XE  "Closing:active window" 
 XE  "Closing:document" 
There are two ways you can close the active window (the active window may be the current MacSHAPA document, the spreadsheet, or a report output):

•
Choose Close from the File menu, or

•
Type 
-W.

If the active window is the current MacSHAPA document, Close will close the document, possibly asking if you want to save changes. 

•
If, when Close is chosen, the document has been changed since the last time it was saved, then a dialog box appears asking whether you wish to save these changes (see figure below). 

 XE  "Document:closing:saving changes" 
—
Yes will save the changes and close the document

—
No will not save the changes and will close the document

—
Cancel will exit the close routine and will neither save the changes nor close the document.
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•
If, when Close is chosen, the document has not been changed since the last time it was saved, then the document is immediately closed.

Opening, closing, and temporal ordering

 XE  "Document:opening:temporal ordering and" 
Temporal ordering is off when an existing document is opened. However the cells in your document will be ordered chronologically according to their onset times, even though they are not positioned so as to preserve temporal ordering across variables. 

This means that if you last saved the document when you were only part of the way through timestamping it, then closed it and reopened it, the cells in the document will have changed their order to reflect the onset timestamps, if necessary. Thus, the cells may be out of the intended sequence.

Saving a MacSHAPA document

 XE  "Save command (File menu)" 
 XE  "Saving a document" 
 XE  "Document:saving" 
 XE  "Document:naming" 
To save a MacSHAPA document you can do either of the following:

•
save the document under its current name, if it has one (using Save option)

•
save the document under a name that you specify (using Save As option).

Save

To save a MacSHAPA document under its current name, do the following:

1.
Make sure the document you wish to save is the active document. If you only have one document open, it will be the active document. If you have several documents open, however, make sure the document you wish to save—or one of the document’s dependent windows—is active.

2.
Save either by choosing Save from the File menu or by typing 
-S.

Save As

To save a MacSHAPA document under a new name, do the following:

 XE  "Document:naming" 
1.
Make sure the document you wish to save is the active document. If you only have one document open, it will be the active document. If you have several documents open, however, make sure the document you wish to save—or one of the document’s dependent windows—is active.

2.
Choose Save As from the File menu. A directory dialog box will appear, as shown in the left figure below.

3.
Enter the new name of the document in the Save File As field, as shown in the right figure below.

4.
Click Save. The directory dialog box will close and you will see that the name of your active document has changed to the new name.
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How data and settings are saved in MacSHAPA

 XE  "Saving a document" 
 XE  "Saving settings" 
As you work with a document in MacSHAPA, there are several classes of operations you can perform:  

•
addition, subtraction, and alteration of data in spreadsheet

•
alteration of spreadsheet display characteristics

•
creation of vocabularies and queries

•
alterations to dialog box settings

•
creation of supporting data structures (such as import formats or comparisons alignments)

•
production of data in Query Output and report output windows

The results of some of these operations are saved when you save your document, whereas others are not. There are five different ways data and settings are handled, which follow.

1. Save with document on Save or Save As

 XE  "Saving a document:data saved with document on Save" 
Some data and settings are saved with a MacSHAPA document when Save or Save As is invoked. Only the information relevant for the currently active document (not for any other document that may also be open at the time) is saved.

•
all variables and all cells

•
group information

•
queries

•
the Hide/Show status of variables

•
width of spreadsheet columns

•
Global Vocab and Local Vocab

•
computed variables

2. Save in MacSHAPA preferences file

 XE  "Saving a document:settings saved in preferences file" 
 XE  "Preferences file" 
 XE  "Saving settings" 
Some settings are saved in a MacSHAPA Preferences file located in your Macintosh’s System Folder. MacSHAPA automatically creates this file if you do not already have one.

•
VCR Setup dialog settings (saved when Save button clicked on dialog)

Note: In future versions we may expand the Preferences folder to hold other settings that users wish to preserve over successive openings of MacSHAPA.

3. Store temporarily and save with document on Save or Save As

 XE  "Saving a document:data stored before being saved" 
Some data structures require a two-step process to be saved with a MacSHAPA document:

1.
Store inside RAM version of MacSHAPA document using Store or Store As 

2.
Save MacSHAPA document.

•
Import formats (Store and Store As are Import menu options)

•
Comparisons reports alignments (Store and Store As are Alignment pane buttons).

4. Store temporarily while MacSHAPA is running but cannot be saved

 XE  "Saving settings:settings temporarily stored" 
Some dialog box settings are preserved while MacSHAPA is running. This means that the settings stay the same even if the currently active document is closed and another document (or the same) opened. However, these settings cannot be saved with the document or in the Preferences file.

•
Timeline Style dialog

•
Content Style dialog

•
Sequencing dialog

•
Comparisons report Calculations Style dialog

•
Comparisons report Alignment Operation dialog

5. Not saved with document or in preferences file

 XE  "Saving settings:settings and outputs not saved" 
The following settings and outputs are not saved with the document or in the preferences file. See Chapter 52 on Sending MacSHAPA data to other applications for more details about exporting and logging MacSHAPA data.

•
sizes and locations of windows

•
Temporal Ordering status

•
Draw Timestamps status

•
Autorefresh status

•
dialog box settings (pop-up menus, radio buttons, check boxes, text fields) for:

—
dialogs listed above in point 4

—
Cycles

—
Lags

—
Page Setup

—
Print

—
Repeats Setup

—
Sampling Filter

—
Transitions

—
Variables

—
Vocab Filter

•
contents of Vocab Filters

•
Query Output

•
Report Outputs

Protecting data from unintentional changes and deletions

 XE  "Saving a document:avoiding unintended loss of data" 
At present, MacSHAPA has no Undo function. While this is so, safe data storage practices are essential. In this section we note irreversible operations that can lead to unintended loss of data, if data have not been properly saved beforehand, and we provide tips for saving data.

Irreversible operations that can lead to unintended loss of data

 XE  "Undo command (Edit menu):1see also Irreversible operations" 
 XE  "Data loss" \t "see Irreversible operations" \i 
In the cases that follow, loss of data may be intentional or unintentional. 

Spreadsheet operations

 XE  "Irreversible operations:in spreadsheet" 
•
If you choose Clear or Delete Cell when you have an active selection of a spreadsheet cell or cells, all these cells will be removed from the spreadsheet. Cells may be selected but just happen not to be visible in the document window. 


(A quick way to see if you have an active selection is to check if the Timeline, Content, and Listing options are available [not dimmed] on the Reports menu. If they are available, then you must have a selection somewhere.)

•
If you choose Clear when you have an active selection of a spreadsheet variable or variables, all the selected variables will be removed from the spreadsheet.

•
If you select a set of cells across several variables and choose Cut, a subsequent Paste operation will not restore the cells to their original locations. Instead, MacSHAPA will try to insert all the cells into the leftmost selected variable. Sometimes this can lead to loss of data (see the section on Cell type interconversions within the section on Cut, Copy, Paste, and Clear of Chapter 51 on Copying and Moving Data).

Query language

 XE  "Irreversible operations:in query language" 
•
Modifications using the modify() operator that result in many-to-one mappings (many distinct codes merged into one code) produce cells that are indistinguishable from each other, and therefore cannot be selectively restored to their original values.

•
Modifications using the modify() operator may produce cells that are indistinguishable from many pre-existing cells, and therefore cannot be selectively restored to their original values.

•
Insertions using the insert() operator may produce cells that are indistinguishable from many pre-existing cells, and therefore cannot be selectively restored to their original values.

•
Using the clear() operator to remove a constant from an argument, restoring the argument to its formal template structure, will lead to loss of data.

•
Using the delete() operator to delete cells from the spreadsheet will lead to loss of data.

Local Vocab and Global Vocab

 XE  "Irreversible operations:in Vocab windows" 
•
If you remove an argument or arguments from a template and then click Apply, then all cells in which the template has been used will reflect the change. However, no changes will be made to the spreadsheet until the Apply button on the Vocab window is clicked.

•
If you remove a predicate name from a template and then click Apply, then all cells in which the predicate has been used will be empty (showing the “()” prompt only.) However, no changes will be made to the spreadsheet until the Apply button on the Vocab window is pressed.

Vocab Filter

 XE  "Irreversible operations:in Vocab Filter" 
•
If you make a change to the vocabulary that results in a many-to-one mapping (many distinct codes changed to one new code) then the resulting encodings will be indistinguishable from each other and therefore cannot be selectively restored to their original values.

•
If you make a change to the vocabulary that produces encodings that are indistinguishable from many pre-existing cells, then the just-changed encodings cannot be selectively restored to their original values.

The Vocab Filter gives you a warning when you click the Change button and are possibly about to lose data. You can turn this warning off, if you wish.

Variables dialog

 XE  "Irreversible operations:in Variables dialog" 
•
The Delete Variable command button in the Variables dialog deletes the variable named in the Variable field. 

•
The Delete Cells command button removes all cells from the variable named in the Variable field, but retains the variable itself.

•
The Delete ALL Cells command button removes all cells from all variables in the spreadsheet, but retains the variables themselves.

The Variables dialog gives you a warning when you click any one of these buttons and are about to lose data. You can turn this warning off, if you wish.

Tips for avoiding unintended loss of data

 XE  "Undo command (Edit menu):avoiding unintended loss of data" 
 XE  "Irreversible operations:tips for avoiding loss of data" 
To avoid unintended loss of data, make a habit of the following practices:

•
As you work, save your document under successive names, such as:

mydoc1.db

mydoc2.db

mydoc3.db

etc. 


Unwanted copies can eventually be deleted, once you are sure all is well.

•
If you are about to use a query language operator such as insert(), modify(), clear(), or delete(), if you are about to change the encoding vocabulary in a way that will remove arguments or predicates, or if you are about to make a change in the Vocab Filter, do either or both of the following:

—
Save your document.

—
Make a copy of the variable(s) on which you intend to perform the manipulation before proceeding.

Testing saves with CYASave

 XE  "CYA Save command (File menu)" 
 XE  "Document:saving" 
 XE  "CYA Save command (File menu):summary of" 
CYASave stands for “Cover Your Arse Save.” It is a special save routine that helps you determine whether your data files are being saved properly. It was introduced earlier in MacSHAPA’s development when MacSHAPA was less reliable. However, we have retained CYASave in case some unpredicted form of unreliability emerges in saving documents, against which users will need some protection.

CYASave saves your active document under a special name, and lets you immediately open the CYASaved version to see that all was saved properly. After checking this, you then close the CYASaved version and continue work on your original document. At this point it is probably wise to save your original document under its standard name, or under an updated version of its standard name.

Operation of CYASave

 XE  "CYA Save command (File menu):steps" 
To use CYASave, carry out the following steps:

1.
Ensure that the document whose saved status you want to verify is active (or that one of its dependent windows is active).

2.
Choose CYASave from the File menu. Your active document will be saved and an updated extension number will automatically be appended to its name. If the document is initially called “fred.db” then successive uses of CYASaved within a session will lead to document versions called:

fred.db.0

fred.db.1

fred.db.2

etc. 


If you select CYASave and you haven’t yet named your working document, then CYASave will ask for a name.

3.
A directory dialog box will then appear, inviting you to open a document. Select the latest CYASaved version of your document—for example “fred.db.0”—and open it. The CYASaved version will then appear in a new MacSHAPA spreadsheet. You can scroll through it and examine it to make sure that all the most recent work has been saved correctly.

4.
Important!  The CYASaved document, “fred.db.0,” can not itself be Saved or CYASaved. Thus you should close “fred.db.0” after examining it and return to the original document, “fred.db,” to continue work. It is now safe to save your original document, “fred.db,” under its current name or under an updated name such as “fred.2.db.”

 XE  "CYA Save command (File menu):status of CYASaved documents" 
Naming conventions in CYASave

 XE  "CYA Save command (File menu):document names" 
Whenever you start your session with a document name such as “fred.db” and then choose CYASave, MacSHAPA will look for the most recent extension to the stem “fred.db” and increment it by one. So if the last version was “fred.db.5” then the next CYASaved version will be “fred.db.6”.

However if you start your session using a document that already has an extension on it, the extension will now be included in the stem of the document name. So if you start your session using “fred.db.0” and then save with CYASave, the CYASaved version extension will be added to “fred.db.0” and the result will be “fred.db.0.0,” “fred.db.0.1,” “fred.db.0.2,” etc.

Documents saved after crashes

 XE  "Crashes:documents saved after" 
 XE  "Crashes:1see also CYA Save::" 
If MacSHAPA experiences a crash, it tries to save the current document as it goes down. After a crash, check your current directory for any document that might have been created. The naming conventions for documents saved after crashes are the same as for CYASave. MacSHAPA looks for the most recent extension to the stem of your current document, and increments it by one. 

So, for example, if your current document is “fred.db” and you have already done two CYASaves, documents “fred.db.0” and “fred.db.1” already exist. If you then experience a crash and your document is saved, it will be called “fred.db.2.”

Note: We have adopted the convention of adding “.db” to MacSHAPA document names. Because CYASave as well as saves after crashes add numerals after the “.db” suffix, on normal saves we increment the version number in one of the following ways so the two conventions do not become confused:


mydoc1.db

or

mydoc.1.db


mydoc2.db



mydoc.2.db  etc.

Any CYASave or post-crash extensions will then be added separately to the end:


mydoc2.db.0
or

mydoc.2.db.0


mydoc2.db.1


mydoc.2.db.1  etc.

Quitting MacSHAPA

 XE  "Quit command (File menu)" 
To quit MacSHAPA, do one of the following:

•
Select Quit on the File menu, or

•
Type 
-Q.

Quit closes all documents and quits MacSHAPA. MacSHAPA first checks to see that all recent changes have been saved.

•
If changes were made in any documents since the last Save, then you will be prompted to save them before MacSHAPA quits.

•
If no changes were made in any documents since the last Save, then MacSHAPA will Quit immediately.

50. Selections and deselections

 XE  "Selecting:summary of" 
Many of MacSHAPA’s operations take as their input a selection of cells or variables. Therefore it is helpful to be aware of the many ways you can select cells and variables—and deselect them—and the many things you can do with a selection.

An important use of selections is in cutting and copying cells or variables before pasting. See Chapter 51 on Copying and Moving Data for more details on this use of selections.

In the sections that follow we cover the following topics:

•
What you can do with cell and variable selections

•
Cell selections—ways to make them (many different ways to do this)

•
Variable selections—ways to make them (through spreadsheet or Variable window)

•
Selections in Query and Report Output windows

•
Preservation of selections over other operations.

What you can do with cell and variable selections

 XE  "Selecting:uses of:cell selections" 
With cell selections only

 XE  "Selecting:uses of:cell selections only" 
 XE  "Selections:uses of:cell selections only" 
•
delete cells using Delete Cell

•
create a new cell to the right of each selected cell using New Cell to Right

•
create one big new cell to the right of each continuous selection of cells using New Chunk to Right

•
group cells using Group

•
view grouped cells by selecting a group member cell

•
ungroup cells using Ungroup

•
restrict actions in the Query Language to cells currently selected on the spreadsheet, by using the “selected()” operator in the condition.

With either cell or variable selections

 XE  "Selecting:uses of:cell or variable selections" 
 XE  "Selections:uses of:cell or variable selections" 
•
export to a text file using Export

•
cut using Cut

•
copy using Copy

•
delete using Clear

•
select all cells in the selected variable(s), or in the variable(s) containing selected cell(s), using Select All In Variable

•
create new cells either at top of columns underneath each selected variable name or underneath each selected cell, using New Cell

•
create a Timeline report

•
create a Content report

•
create a Listing report

•
use as input to Active reports (Transitions, Comparisons, Cycles, and Lags) and Sampling Filter (as “selection” in pop-up menus)

•
use as input to the Vocab Filter.

With variable selections only

 XE  "Selecting:uses of:variable selections only" 
 XE  "Selections:uses of:variable selections only" 
•
hide variables from the spreadsheet using Hide

•
show variables in the spreadsheet using Show (available only from selections in Variables List window)

•
autogroup cells in variables using Autogroup

•
access the Local Vocab for each selected variable.

In the Active reports (Transitions, Comparisons, Cycles, and Lags)  and Sampling Filter, variables are selected from pop-up menus in each report dialog.

Cell selections—ways to make them

 XE  "Selecting:cells:summary of" 
 XE  "Cells:selecting:methods" 
Cells can be selected in the following ways, which will be discussed in turn:

•
direct spreadsheet cell selections with mouse

•
selecting all cells in a variable using Select All in Variable

•
Vocab Filter cell selections

•
Query language cell selections

•
using Go To Cell with the Select Cell checkbox on

•
clicking Timeline bars to product Timeline tag cell selections

•
Timeline eyebar cell selections

•
synchronous scrolling cell selections, such as sync on the Stopwatch and in the VCR Control panel. If you stop the synchronous scroll, the current selection will be preserved and will thus be available for further operations.

Direct spreadsheet cell selections with mouse

 XE  "Selecting:cells:via spreadsheet mouse and key actions" 
Cell selections are made by clicking any part of the cell that is not a timestamp or cell contents field. The region in which clicks will produce a cell selection are shaded in the figure below. When you click in this region, the whole cell highlights.
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Extended selections can be made by dragging or by shift-click combinations, and discontinuous selections can be made by 
-click combinations. 

Extended selection—drag

An extended selection is a selection of multiple cells over a continuous range. The easiest way to make an extended selection of cells is by dragging the mouse in the desired direction across the spreadsheet:

1.
Select a cell from which you want to start the extended selection, and keep the mouse button held down.

2.
Still holding the mouse button down, drag the mouse across the range of cells you wish to select. You can drag the mouse in any direction to select the cells you want—up, down, left, right, or diagonally.

3.
When you reach the cell that will mark the farthest point of the extended selection, release the mouse button.
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In the above example, first the mouse button was held down when the pointer was over the sensitive region of cell 7 in “verbal” so that the cell was selected. Then the mouse was dragged to cell 8 in “state.var” (see pointer) where it was released, leading to the above selection.

Extended selection—shift-click

Extended selections can also be made with the shift-click combination. To perform an extended selection this way:

1.
Select a cell. 

2.
Hold down the shift key and select a second cell anywhere else in the spreadsheet (can be in the same variable as the first cell or in a different variable)

The second cell, plus all the cells between the first and second cells, will now be selected.

Note: If you need to quickly make extended selections within a variable in a long document, Go To Cell with the Select Cell check box turned off can help you. Select an initial cell, use Go To Cell to locate another cell, and then select the located cell using shift-click. All the cells between the initial cell and the cell just selected will be selected.

Discontinuous selection—
-click

A discontinuous selection is a selection of cell(s) that are separated from the first cell(s) selected. To perform a discontinuous selection:

1.
Select a cell or range of cells. 

2.
Then hold down the 
 key and select another cell—typically a cell separated from the first cell or cells. 

The cell selected in step 2, plus the cells selected in step one, will now be highlighted but none of the cells in between will be highlighted. The selection made in step 2 can then be extended, without losing the selection made in step 1, using a shift-click operation.

Selecting all cells in variable

 XE  "Selecting:cells:all cells in variable" 
 XE  "Cells:selecting:all cells in variable" 
A quick way to select all cells in a variable—particularly when a variable is very long—is to use the Select All in Variable function. Here you are using a “summary” selection of a cell or variable as an indicator of which variable(s) should have all their cells selected.

1.
Select one or more cells or variables. If you have the insertion point in a cell, rather than a highlighted cell, this will be treated as a valid cell selection.

2.
Choose Select All in Variable from the Edit menu.

The cells in the variable(s) indicated will be selected.

Vocab Filter cell selections

 XE  "Selecting:cells:via Vocab Filter Select command" 
 XE  "Deselecting:cells:via Vocab Filter Deselect command" 
Selections and deselections of spreadsheet cells can also be made with the Vocab Filter. 

1.
Make an expansion in the Expansions List (left hand window below).

2.
Set a focus so that the ◊ symbol appears next to at least one item. The Select and Deselect buttons now become active.

3.
Hit Select or Deselect. If you hit Select, the cells corresponding to the focus will be added to the current spreadsheet selection. If you hit Deselect, the cells corresponding to the focus will be removed from the current spreadsheet selection.
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See Chapter 30 on Filtering Data with Vocab Filter for more details about using the Vocab Filter and making spreadsheet selections and deselections with it.

Query language cell selections

 XE  "Selecting:cells:via select() in query language" 
Selections and deselections of spreadsheet cells can be made with the Query Language using the select() and deselect() operators. 

The following query adds to any current spreadsheet selection all cells in waterbath3.db in which an acknowledgment is made:

query
(speechcode(?ords,<onset>,<offset>,




ACKNOWL(<SPEAKER>,<TO>,<MITIGATION>)),



select(speechcode(?ords,<onset>,<offset>,<val>)))

The following query removes from the current spreadsheet selection all cells in waterbath3.db in which an acknowledgment is made by Tom (it leaves just the acknowledgments made by someone other than Sam or acknowledgments in which the speaker is unspecified):

query
(speechcode(?ords,<onset>,<offset>,




ACKNOWL(Tom,<TO>,<MITIGATION>)),



deselect(speechcode(?ords,<onset>,<offset>,<val>)))

See Chapters 57, 58, and 59 on the query language for further details on the select() and deselect() operators.

Go To Cell selections

 XE  "Selecting:cells:svia Go To Cell" 
Individual cells can be selected when the Select Cell checkbox is on, as shown below. Selections made through Go To Cell remove all prior selections.






[image: image214.wmf]
Timeline tag cell selections

 XE  "Selecting:cells:via Timeline tags" 
When you click on a bar in the Timeline report, a tag appears and the corresponding cell in the spreadsheet is selected, as shown in the figure below. All prior selections are removed.
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Timeline eyebar cell selections

 XE  "Selecting:cells:via Timeline eyebar" 
When you drag the eyebar horizontally across the Timeline report, the cells whose timestamps are indicated by the current position of the eyebar will be selected. 

In the figure below, the eyebar has been dragged along the Timeline to its current location, and the cell selections at this location have been preserved (see spreadsheet at rear.)
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Synchronous scrolling cell selections

 XE  "Selecting:cells:via synchronous scrolling" 
The sync function on the Stopwatch and VCR Control panels works somewhat like the Timeline eyebar, but in synchrony with either the Macintosh’s internal clock or with SMPTE timecode captured from videotape. When sync is stopped, the current spreadsheet selection is preserved. 

See sections in Chapter 36 on Real Time Capture With No Video for more details.

Deselecting cells

 XE  "Selecting:cells:deselecting" \t "see Deselecting" \i 
 XE  "Deselecting:cells:via spreadsheet" 
Deselections can be made in the following ways:

•
With a selection active, click or select any part of the spreadsheet.

•
With a selection active, use shift-click, shift-drag, or 
-click to modify the range of an extended selection.

Variable selections—ways to make them

Variables can be selected in the following ways:

•
Directly from the spreadsheet

•
By choosing the variable(s) in the Variables List window under the Windows menu. 

The spreadsheet and Variables List window have active links between them. This means that when a selection is made on the spreadsheet, it is echoed in the Variables List window, and vice versa. 

Selecting variables from spreadsheet

 XE  "Selecting:variables:via spreadsheet mouse and key actions" 
Variable selections can be made directly on the spreadsheet, as shown below. A single selection can be made by clicking on the variable name at the top of the column.
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Extended variables selection—drag

An extended selection is a selection of multiple variables over a continuous range. The easiest way to do this is to drag the mouse in the desired direction across the spreadsheet:

1.
Select a cell from which you want to start the extended selection, and keep the mouse button held down.

2.
Still holding the mouse button down, drag the mouse horizontally across the spreadsheet (the pointer does not need to stay within the variables name bar).

3.
Once you have highlighted the variable that will mark the farthest point of the extended selection, release the mouse button. Your selection is now made (for example, see figure below).
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Extended variables selection—shift-click

Extended selections of variables can also be made with the shift-click combination. To perform an extended selection this way:

1.
Select a variable. 

2.
Hold down the shift key and select the name of another variable. The second variable, plus all the variables between the first and second variables, will now be selected.

Discontinuous variables selection—
-click

A discontinuous selection is a selection of cell(s) that are separated from the first cell(s) selected. To perform a discontinuous selection:

1.
Select a cell or range of cells. 

2.
Then hold down the 
 key and select another cell—typically a cell separated from the first cell or cells. 
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The cell selected in step 2, plus the cells selected in step one, will now be highlighted but none of the cells in between will be highlighted. The selection made in step 2 can then be extended, without losing the selection made in step 1, using a shift-click operation.

Deselecting variables from spreadsheet

 XE  "Selecting:variables:deselecting" \t "see Deselecting" 
 XE  "Deselecting:variables:via spreadsheet" 
Deselections of variables can be made on the spreadsheet in the following ways:

•
With a selection active, click or select any cell in the spreadsheet.

•
With a selection active, use shift-click, shift-drag, or 
-click to modify the range of an extended selection, ensuring that the click is made in the variable name bar.

Selecting and deselecting variables from Variables List window

 XE  "Selecting:variables:via Variables List window" 
Variable selections can be made using the Variables List window, which supports the following:

•
Selection of a single variable by a mouse click on its line.

•
Extended selections through dragging or shift-click.

•
Discontinuous selections through 
-click.

•
Deselections using similar techniques to the above.

The following figure shows a discontinuous selection of two extended selections in the Variables List window.
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The Variables List window is the only way that spreadsheet variables can be selected when they are hidden (as the figure above illustrates, hidden variables have a closed eye to the left of their names.) In order to show a hidden variable, you must select the variable in the Variables List window and then choose Show from the Spreadsheet menu.

Note: Variables have to be selected before they can be hidden, and MacSHAPA does not automatically deselect variables when they’re hidden. Unless you deselect these variables yourself—for example by selecting another variable—data from these variables will turn up whenever an operation is performed on the current spreadsheet selection.

 XE  "Deselecting:variables:hidden variables" 
 XE  "Variables:hidden:deselecting" 
Deselecting variables from Variables List window

 XE  "Deselecting:variables:via Variables List window" 
With the Variables List window, deselections can be made in the following ways:

•
With a selection active, click in the white space at the bottom of the window.

•
With a selection active, use shift-click, shift-drag, or 
-click to modify the range of an extended selection.

Selections in Query and Report output windows

 XE  "Selecting:query output text" 
 XE  "Selecting:lags report output text" 
 XE  "Selecting:comparisons report output text" 
The Query Output window and the Lags and Comparisons Report Output windows allow you to select text. Extended selections are available, but discontinuous selections are not.

Preservation of prior spreadsheet selections

 XE  "Selections:preserved over certain operations" 
Existing selections of cells or variables are preserved across the following operations:

•
turning Temporal Ordering on or off

•
turning Draw Timestamps on or off

•
turning Autorefresh on or off

•
refreshing the spreadsheet window (via Refresh)

•
resizing and moving the spreadsheet window

•
running Reports (except when Timeline tags or eyebar are used)

•
changes to vocabulary in Global Vocab or Local Vocab

•
selection and deselection operations in the Vocab Filter and Query language, except when a deselect operation points to cells already selected.

•
Vocab Filtering operations apart from deselection, as described above

•
Go To Cell with Select Cell checkbox turned off

•
Use of Repeats Setup, Sequencing Setup, and Sampling Filter.

51. Copying and moving data

 XE  "Moving:summary of" 
Quite often you want to move data into MacSHAPA from elsewhere, to move cells or variables around within MacSHAPA, or to move cells, variables, or results of analyses out of MacSHAPA. 

In this chapter we describe six specific cases:

•
Moving data into MacSHAPA

•
Moving a whole variable somewhere else

•
Moving all the cells in a variable

•
Moving some of the cells in a variable

•
Moving all or some of the cells in several variables

•
Moving data out of MacSHAPA.

Brief descriptions of these six cases follow with graphic illustrations of each case. Then, fuller details are provided of how to move data in the ways describe. Finally, there is a section on Cut/Copy/Paste/Clear functions that includes information about cell type interconversions.

Moving data into MacSHAPA

 XE  "Moving:data into MacSHAPA:from external file" 
 XE  "Moving:data into MacSHAPA:from another application" 
•
from external files (not created by MacSHAPA)

•
from another application (such as Word or Excel)
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Moving a whole variable somewhere else

 XE  "Moving:variable:to new spreadsheet location" 
 XE  "Moving:variable:to different document" 
•
into a different position in the spreadsheet

•
into a different MacSHAPA document
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Moving all the cells in a variable

 XE  "Moving:all cells in variable:to different document" 
 XE  "Moving:all cells in variable:to different variable" 
•
into a different variable

•
into a different MacSHAPA document
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Moving some of the cells in a variable

 XE  "Moving:some cells in variable:to different part of same variable" 
•
into a  different location within the same variable

•
into a different variable

•
into a different MacSHAPA document
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Moving all or some of the cells in several variables

 XE  "Moving:some cells across variables:to different document" 
 XE  "Moving:some cells across variables:to one variable" 
•
into one variable in the same spreadsheet

•
into one variable in a different MacSHAPA document
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Moving data out of MacSHAPA

 XE  "Moving:data out of MacSHAPA:to external file" 
 XE  "Moving:data out of MacSHAPA:to another application" 
 XE  "Moving:data out of MacSHAPA" \t "see also Exporting data, Log File" \i 
•
into an external file (not created by MacSHAPA)

•
into another application (such as Word or Excel)
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The following sections work through the six cases just listed, providing you with an overview of how to do each one and pointing to parts of the manual where you will find more details.

In many cases you can use standard cut, copy, and paste functions to move data, much as you do in many other Macintosh applications. In some cases there are special ways to do what you want. And in a few cases, you can choose from several alternative methods.

Moving data into MacSHAPA


There are two principal ways of moving data into MacSHAPA, which will be discussed in turn below:

•
moving data into MacSHAPA from a non-MacSHAPA document

•
moving data into MacSHAPA from another open application.
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Moving data into MacSHAPA from a non-MacSHAPA document

 XE  "Moving:data into MacSHAPA:from external file" 
If your data are stored in a collection of files that were not created by MacSHAPA, the only way to get them into MacSHAPA is to use MacSHAPA’s Import routine. The Import routine assumes that your non-MacSHAPA documents are in text or ascii format.

See Part 3 of the manual on Importing Data for full details of how to do this. You can probably use the general format for importing that is already provided. 

Moving data into MacSHAPA from another open application

 XE  "Moving:data into MacSHAPA:from another application" 
You may have a second application open, like Word or Excel, in which you have some of your raw data. You want to load these data into MacSHAPA. It would be nice if you could just copy and paste them into MacSHAPA, but there are limitations on how much you can do this.

MacSHAPA will let you paste text information on the clipboard into one spreadsheet cell. What you get depends on the type of the cell: for example, you can’t paste alphabetical characters into a cell that only takes float or integer numbers. For more information on these limitations and how MacSHAPA deals with them, see the section on Cell type interconversions within the section on Cut, Copy, Paste, and Clear.

Unfortunately, at present you can’t copy multiple lines of a Word document, or multiple cells of an Excel document to the Clipboard, and paste them into a MacSHAPA document as multiple cells. In the meantime, to get spreadsheet data (cells and variables) into MacSHAPA you must use the Import routine. 

Note: Hopefully some day we’ll change this so that at least in some cases you can just paste your data into MacSHAPA!

However,  there are some things you can paste into MacSHAPA. From any other application that allows you to copy text onto the Clipboard, you can paste:

•
characters into spreadsheet cells

•
timestamps formatted in hour:minute:second:tick format (00:01:01:59) into MacSHAPA’s timestamp fields

•
queries into the Queries window (as long as the variables and vocabulary templates used in the query already exist in your MacSHAPA document)

•
import information into any of the fields of import format rules

•
text into the following windows: Query Output, LSA Output, Comparisons Output

In each case, the text being pasted has to be understood by the part of MacSHAPA it’s being pasted into (that is, it has to be “parsable” by the local editor in that part of MacSHAPA). 

Moving a whole variable somewhere else

When you move a variable, you move the whole column—the variable itself plus all its cells—not just the cells. You can move a whole variable:

•
Into a different position in the spreadsheet

•
Into a different MacSHAPA document.
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Moving variable into a different position in the spreadsheet

You can move a whole variable into a different position in the spreadsheet in either of two ways, which will be outlined below:

•
using the Variables dialog box to reposition the variable

•
cutting the variable and pasting it elsewhere (see Note below on effect on queries).

Using variables dialog box

 XE  "Moving:variable:to new spreadsheet location:via Variables dialog" 
 XE  "Variables:moving:via Variables dialog" 
An alternative way of moving variables is with the Variables dialog box, as follows:

1.
Call up the Variables dialog box and enter the name of the variable to be moved in the Variable name field at the top. (Double-clicking the variables name bar of the variable to be moved is the quickest way to do this, because MacSHAPA will then take the name of the variable on which the double click was performed as the default variable name).

2.
Click the appropriate Type for the variable.

3.
In the Insert after pop-up menu, choose the name of the variable after which the variable should be inserted

The ordering of variables from left to right in the spreadsheet can be altered by moving individual variables to new positions.

Cutting the variable and pasting elsewhere

 XE  "Moving:variable:to new spreadsheet location:via cutting and pasting" 
 XE  "Variables:moving:via cutting and pasting" 
To move a variable or set of variables by cutting and pasting in the spreadsheet, carry out the following steps:

1.
Cut variable(s) by selecting (highlighting the variable name) and typing 
-X.

2.
The paste operation will place the cut variable(s) to left of a selected variable. So highlight the name of the variable on the spreadsheet to the right of which you wish the cut variable to appear.

3.
Type 
-V to paste the cut variable to the left of the variable selected in step 2.

The above operation can also be carried out using the Variables List window under the Windows menu. Substitute the terms “above” and “below” for “left” and “right,” respectively. If you have more variables in your spreadsheet than you can see on your screen, then using the Variables List window can be a convenient short-cut.

Note: Effect on queries. If you moving a whole variable by cutting and pasting it, you temporarily remove the variable and any templates (predicates or matrices associated with it) from the spreadsheet. This means that if you have queries based on the variable, or on any templates uniquely associated with the variable, these values will be also removed from the query. To avoid this problem, use the Variables dialog box method to reposition variables.

 XE  "Moving:variable:to new spreadsheet location:pros and cons of methods" 
 XE  "Variables:moving:pros and cons of methods" 
Moving variable into a different MacSHAPA document

 XE  "Moving:variable:to different document" 
 XE  "Variables:pasting" 
 XE  "Variables:pasting:effect on template arguments" 
 XE  "Variables:cutting:effects on queries using variable" 
You can move a variable into a different MacSHAPA document by cutting or copying it and then pasting it into a second document. The immediately preceding subsection on Cutting the Variable and Pasting Elsewhere shows how to do this.

Note: Effect on template arguments. If the variable you’re pasting into the other document is a predicate variable, MacSHAPA will look for the appropriate predicate templates in the Global and Local Vocabs of the second document. If they exist, all is well. If they don’t exist, MacSHAPA will create them, but the names of the arguments will be lost. In other words, the Vocab entry for a predicate defined in the original document as TALK(<WHO>,<WHAT>) will appear as TALK(<arg1>,<arg2>) in the second document. 

 XE  "Moving:variable:effects on queries using variable" 
The section Variable Selections in Chapter 50 on Selections and Deselections gives you more detail on selecting variables. 

The section Moving a Whole Variable Somewhere Else describes in more detail how to cut (or copy), and paste variables. Basic details are presented here.

Moving all the cells in a variable

When you move all the cells in a variable, you are just working with the cells contained inside the variable. The variable itself (the column) stays where it is. There are two places you might want to move all the cells in a variable:

•
Into a different variable

•
Into a different MacSHAPA document.
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After briefly describing convenient ways of selecting all cells in a variable, we will discuss the above two options.

Selecting all the cells in a variable

 XE  "Moving:all cells in variable:selecting all cells in variable" 
There are various ways you can select all cells in a variable, as distinct from just selecting the variable itself:

•
Make a direct extended selection with the mouse on the spreadsheet itself. You can do this either by dragging across all the cells in a variable or by selecting the first cell in a variable and then selecting the last cell with a shift-click.

•
The Select All in Variable option is a useful shortcut  for selecting all the cells in a variable. Select the variable name, or one or more cells in the variable, and then choose Select All in Variable from the Edit menu.

•
You can select the variable name, open the Vocab Filter, focus on the vocabulary header, and choose the Select command

•
You can use the Query Language’s select() predicate to select all the cells in a variable.

The section Cell Selections in Chapter 50 on Selections and Deselections describes the first two options in more detail. Chapter 30 on Filtering Data With Vocab Filter and Chapters 57, 58, and 59 on the query language describe the latter two options in more detail.

Moving all the cells in a variable into a different variable

 XE  "Moving:all cells in variable:to different variable" 
 XE  "Cells:pasting:into different type variable" 
The section Moving Some of the Cells in a Variable describes how to move cells into a different variable by cutting (or copying) and pasting them. 

You can also use the insert() predicate of the Query Language to create new cells in another variable that contain the same information as the original cells—copying them, in a sense.

Note: Effect of pasting cells into a variable with contrasting cell types. Things are simple if the variable you’re pasting into is the same type as the variable from which the cells originally came. If they are different types, or if matrix cells are being pasted into a matrix variable that uses a different number of arguments, things get complicated. See the section on Cell type interconversions within the section on Cut, Copy, Paste, and Clear.

Moving all the cells in a variable into a different MacSHAPA document

 XE  "Moving:all cells in variable:to different document" 
The section Moving Data Out Of MacSHAPA describes how to move cells into a different document. The comments in the previous section about incompatible types hold here too. See the section on Cell type interconversions within the section on Cut, Copy, Paste, and Clear.

Note: Effect on template arguments. If cells being pasted into a new document have a template vocabulary that does not exist in the new document, MacSHAPA will create the template but will substitute generic rather than the original names for the arguments.

Moving some of the cells in a variable

There are three places you can move some of the cells in a variable:

•
into a different variable

•
into a different MacSHAPA document

•
into a  different location within the same variable
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The first two options work the same way as moving all of the cells in a variable and are subject to the same warnings (see section above on Moving all the cells in a variable). Here we concentrate on how you can move some of the cells in a variable into a different location within the same variable.

 XE  "Moving:some cells in variable:to different document" 
 XE  "Moving:some cells in variable:to different variable" 
There are many ways you can select some of the cells in a variable. These are outlined in more detail in the section Cell Selections in Chapter 50 on Selections and Deselections. Two frequently used methods are listed below: see the abovementioned sections for full details.

•
Make a direct extended selection with the mouse on the spreadsheet itself. You can do this either by dragging across all the cells in a variable or by selecting the first cell in a variable and then selecting the last cell with a shift-click.

•
Select the variable name, open the Vocab Filter, expand the vocabulary to the desired level, and choose the Select command.

Moving some cells in a variable to different location in same variable

 XE  "Moving:some cells in variable:to different part of same variable" 
 XE  "Moving:some cells in variable:ttemporal ordering and" 
When Temporal Ordering is on, MacSHAPA positions cells in the variables according to their onset timestamps. Therefore it is not possible to relocate cells within a variable when Temporal Ordering is on: cells will always be positioned where their timestamps indicate.

Conditions under which you can move cells within the same variable through cutting and pasting are as follows:

•
Temporal ordering on. When temporal ordering is on you cannot reposition a cell to a location in which its onset and offset timestamps are out of sequence. However, if a subset of cells shares exactly the same onset and offset timestamps, you can reposition these cells with respect to each other through cutting and pasting:

1. 
Cut the cell you wish to reposition

2. 
Select (highlight) the cell immediately above the cut cell’s intended position

3. 
Paste.

•
Temporal ordering off. When temporal ordering is off, you can reposition a cell to any position by cutting and pasting:

1. 
Cut the cell you wish to reposition

2.
Select (highlight) the cell immediately above your cut cell’s intended position

3. 
Paste.


As soon as temporal ordering is turned on, the cell will be moved to a position reflecting its onset timestamp, if it is out of sequence.

There are various ways to select the cells you want to move. The section Cell Selections in Chapter 50 on Selections and Deselections describes how to select cells directly from the spreadsheet with mouse clicks and keypresses. Alternatively, you can use the Vocab Filter’s Select command or the Query Language’s select() predicate to select certain the cells in a variable.

Moving all or some of the cells across several variables

 XE  "Moving:some cells across variables:to different document" 
 XE  "Moving:some cells across variables:to one variable" 
You might want to select cells across different variables and then move them:

•
into one variable in the same spreadsheet

•
into one variable in a different MacSHAPA document
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The procedure for doing this is similar to the procedure described in the previous two sections: Moving all the cells in a variable, and Moving some of the cells in a variable.

However, the result might be unexpected. There are several things to note:

•
Cells will go into one variable only. Cells collected from different variables can only be pasted into one variable. This means that you cannot paste cells selected from variables A1 and A2 in document A into the corresponding variables B1 and B2 in document B. 

•
Cells will be interpreted by the destination variable cell editors. Cells pasted into a destination variable must be compatible with the type of the destination variable. If not, the cell editors in the destination variable will do their best to interpret the incoming data.


For example, text cells pasted into a float variable will be evaluated as “0.000000” and reserved punctuation characters such as ( ) < > and , will be converted to _ (underscore) when cells with template-based contents are pasted into nominal cells. See the section on Cell type interconversions within the section on Cut, Copy, Paste, and Clear.

Moving data out of MacSHAPA

You can move spreadsheet data or output window contents out of MacSHAPA in two ways:

•
Moving data out of MacSHAPA and into an external file

•
Moving data out of MacSHAPA and into another application.






[image: image232.wmf]
For details of the different ways you can move data out of MacSHAPA, see Chapter 52 on Sending MacSHAPA data to other applications. The treatment in that chapter covers both aspects; sending to external files and to other open applications.

Cut, Copy, Paste, and Clear

 XE  "Cutting selections" 
Selected variables, cells, timestamps and contents of cells can be cut, copied, pasted and cleared much as would be expected from the Apple Human Interface Guidelines. 

However because MacSHAPA has many different editors there are important limitations on how material cut or copied from one editor might be pasted into another editor.

In this section, useful cut/copy/paste operations will be described and then some limitations on these operations noted. How you can make selections before cutting or copying is covered in Chapter 50 on Selections and Deselections.

The result of a cut or copy operation can always be seen by choosing Show Clipboard (on the Edit menu).

 XE  "Show Clipboard command (Edit menu)" 
Copying and pasting variables

 XE  "Copying selections" 
 XE  "Pasting selections" 
Entire spreadsheet variables can be cut or copied and then pasted. You can paste the variable or variables:

•
elsewhere within same MacSHAPA document,

•
to another MacSHAPA document

•
to another software application, such as WORD.

To cut/copy and paste a variable, carry out the following steps.

1.
Select the variable or variables of interest by one of the following means (see Chapter 50 on Selections and Deselections for more details if needed):

•
Selecting the variable name on the variable name bar

•
Selecting the variable name in the Variables List window.

2.
Cut or copy by one of the following means:

•
Select Cut or Copy from Edit menu

•
Type 
-X for cut or 
-C for copy.


The cut or copied material is now treated internally as text.

3.
Indicate location of intended Paste by one of the following means:

•
Select a variable on document: variable will be pasted to its left

•
Select a variable on Variables List window: the variable you have cut or copied will be pasted above the one selected. (This is not fully implemented).

•
For any document, activate document window and variable will be pasted as far right as possible if there is no variable selected

4.
Paste by one of the following means:

•
Select Paste from Edit menu

•
Type 
-V.

Renaming copied variables

 XE  "Variables:naming:after copy operation" 
If you are pasting a variable that you have copied, rather than cut, then the name of the copied variable has to be distinguished from the name of the original variable. Each time you copy a variable on the Clipboard into the spreadsheet, MacSHAPA adds a number to the end of the variable’s name to distinguish it from other copies of itself.

Therefore, if your variable is called “myvar”, then on successive pastes from the Clipboard it will be renamed as follows:

•
myvar1

•
myvar2

•
etc.

If you then copy and paste a copied variable, such as “myvar1”, a new set of extensions will be added to its name, to make “myvar11,” “myvar12,” etc.

Note:  You can paste a predicate variable into a MacSHAPA document in whose vocabulary the predicates are not defined. The predicates will be added to the vocabulary and all constants will be preserved, but the argument names themselves will be returned to generic “<arg1>, <arg2>“ forms.

 XE  "Variables:pasting:effect on template arguments" 
If you are pasting your cut or copied material into another application altogether, it will be pasted in as text and handled in whatever fashion the external application is set up to treat it.

If two or more variables have been selected in step 1, then the cut, copy and paste operations will apply to all selected variables in parallel.

Copying and pasting cells

 XE  "Copying selections:cells" 
 XE  "Pasting selections:cells:possible paste locations" 
Individual cells or multiple cells can be cut or copied and then pasted:

•
into the same variable,

•
into another position in the same variable (only if Temporal Ordering is off or if the cells have the same timestamp)

•
into another variable within the same MacSHAPA document,

•
into a variable in another MacSHAPA document

•
into another software application, such as WORD

•
as text into the contents of another cell (looks weird, but you can do it!)

To copy a cell or cells:

1.
Select the cell(s) by one of the following methods:

 XE  "Cells:selecting:methods" 
•
direct spreadsheet cell selections with mouse

—
select an individual cell by clicking in its upper left-hand corner. 

—
select a range of cells by dragging or by holding down the shift key and clicking a second cell (continuous selection). 

—
select additional isolated cells by holding down the 
 key and clicking addition cells (discontinuous selection).

•
select all cells in a variable using Select All in Variable
•
Vocab Filter cell selections

•
Query language cell selections

•
use Go To Cell with the Select Cell checkbox on

•
click Timeline bars to produce Timeline tag cell selections

•
use Timeline eyebar to make cell selections

•
use synchronous scrolling to make cell selections, such as sync on the Stopwatch and in the VCR Control panel. If you stop the synchronous scroll, the current selection will be preserved and will be available for further operations.

2.
Choose copy from the Edit menu or type 
-C. The copied material is treated internally as text.

3.
Indicate where you wish to paste cells

 XE  "Pasting selections:indicating destination of paste" 
•
To paste cells into a variable, select variable either on the spreadsheet or in the Variables List window. Then choose paste from the Edit menu or type 
-V

•
To paste cells into a specific position within a variable, select the cell above where you want the cells to appear. 

—
If Temporal Ordering is off, then the pasted cells will appear immediately below the first selected cell. 

—
If Temporal Ordering is on, the cells will appear in the proper positions for the timestamps.

•
To paste cells into another MacSHAPA document, proceed as you would normally. However, note the constraints listed in the Notes below.

•
To paste cells into another application, start up that application, select where you want the text to appear, and Paste. The data will be converted from text into whatever the relevant type is for that application. 

Note:  You can paste predicate cells into a predicate variable in whose vocabulary those predicates are not defined. The predicate will be added to the vocabulary and all constants will be preserved, but the argument names themselves will be returned to generic “<arg1>, <arg2>“ forms.

 XE  "Pasting selections:predicates" 
Note:  You can paste matrix cells into a matrix variable only if the matrix variable has the same number of arguments as the cells being pasted.

 XE  "Pasting selections:matrices" 
Cell type interconversions

 XE  "Pasting selections:cell type interconversions" 
 XE  "Cell type interconversions" 
 XE  "Editing:cell type interconversions after pastes" 
The editors that are used inside MacSHAPA’s cells expect a certain kind of data, depending on the type of the variable in which the cell resides. Some variables limit what can be in their <val>s and therefore the kind of data that their editors will accept. 

For example, you cannot paste alphabetical characters into the cell of a float or integer variable—the float and integer editors will not accept them and will interpret them as zero. Similarly, you cannot paste characters that usually delimit matrix and predicate vocabulary items into nominal variables or into the constants of matrices or encodings because the nominal, matrix, and encoding editors will not accept them as constants. This means that the following characters, for example, cannot be pasted into cells of a nominal variable or into the constants of matrix or predicate cells: ( ) < > ,   

In most cases you will want to paste a cell into a variable of the same type (predicate cells into predicate variables, float cells into float variables, etc.). These are shown in the left diagonal of the table below (the bold entries saying “yes”). In some cases you can paste a cell into a variable that is a different type. The table below indicates whether a source cell of a certain type (rows) can be pasted into a destination variable of a certain type (columns) and, if so, the transformations that will take place on cell contents to make the paste possible.

________________________________________________________________________






 Destination Variable




_________________________________________________________

Source Cell/s
Pred
Matr
Nom
Float 4
Int 4
Text

________________________________________________________________________

Predicate
yes1
no
yes2
evaluated
evaluated
yes

Matrix
no
yes3
yes2
0.0  
0  
yes

Nominal
no
no
yes
evaluated
evaluated
yes

Float
no
no
yes
yes
truncated
yes

Integer
no
no
yes
floated
yes
yes

Text
no
no
yes2
evaluated
evaluated
yes
________________________________________________________________________

1
Only works if predicate is defined in the destination document vocabulary.

2
Some punctuation (see below) is stripped and replaced by “_” characters:  



(  )  <  >   :   ,   “   carriage return


Other punctuation is unchanged:



-   .  !   ;   ?   etc.

3
Only possible if destination and sources matrices have same number of arguments, or if the destination has varying args.

4
The <val> of cells being pasted to float or integer will be evaluated. If there are leading digits, then they become float or integer <val>s. Alphabetical characters will evaluate to 0.0 or to 0. A matrix variable <val> always starts with “(“, so matrices always evaluate to zero. 

Matrix cells will only paste into variables that have matrices with a similar number of arguments. This means that an encoding based on the matrix template (<A>,<B>) can be successfully pasted into a variable based on the matrix template (<X>,<Y>), but not into one based on the matrix template (<X>). 

Copying and pasting timestamps

 XE  "Timestamps:cutting" 
 XE  "Timestamps:copying" 
 XE  "Timestamps:pasting" 
Timestamps, or parts of timestamps, can be cut or copied and pasted into any other timestamp field—whether in a spreadsheet, the VCR Control panel, or the Stopwatch window. In addition, timestamp cut/copy/paste operations work across different MacSHAPA spreadsheets (e.g., if multiple documents are open). You can also paste a timestamp into text, and so on.

Four steps to copying or cutting a timestamp and pasting it elsewhere are the following:

1.
Select a timestamp, or part of a timestamp, in either of the following ways:

•
Drag the mouse across the part you wish to select so that it highlights, or

•
Use the “click hierarchy.” Activate the timestamp by placing the insertion point within it, then:

—
click twice to select the nearest subfield (e.g., hours or seconds only)

—
click three times to select the whole timestamp.
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2.
To copy or cut the timestamp, choose Copy or Cut from the Edit menu (
-C and 
-X respectively).

3.
Place the insertion point at the desired part of the destination timestamp.

4.
Choose paste from the Edit menu (or type 
-V).

If the destination timestamp is 00:00:00:00 and there is a timestamp value of 12:31:45:19 on the clipboard, then the initial location of the insertion point at the start of the paste operation will dictate how the timestamp value is placed in the spreadsheet. In the following table, the left column shown the location of the insertion point in the destination cell, and the right column shows the result of the paste. The timestamp paste routine inserts values into the successive fields. If there are not enough fields, the last few values of the paste are placed in the rightmost field. Thus, all of the results below end in “9”.
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Copying queries from Queries window

Sometimes you might wish to copy and paste a query within the query window so that slight alterations can be performed on it. Alternatively, you might wish to copy and paste a query from one MacSHAPA document into another. Both these operations can be performed using standard Cut/Copy/Paste operations.

To copy a query, carry out the following steps:

1.
Select the entire query either through click-and-drag highlighting or through use of the query language’s click hierarchy (position insertion point in query and click rapidly n times until whole query is highlighted). 

 XE  "Queries window environment:managing queries:selecting queries" 
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2.
Once the query is selected, type 
-C on the keyboard. The query is now stored on the Clipboard.

 XE  "Queries window environment:managing queries:copying queries" 
3.
Place the insertion point on a new line in the query window, whether the same window as the original query, or the query window belonging to another MacSHAPA document. The new line must be fully highlighted, not just have insertion point in it (see illustration below for correct highlighting).
 XE  "Queries window environment:managing queries:copying queries" 
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4.
When you type 
-V a copy of the original query will appear in its new position.

 XE  "Queries window environment:managing queries:pasting whole queries" 
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Note:  Queries cannot be pasted into a MacSHAPA document that does not already include the same vocabulary items as the ones assumed by the query. Thus, if the query is:


query(speechcode(<ord>,<onset>,<offset>,COMMAND(Tom,?x)),



print(?x))

then the variable that the query is being pasted into must contain a predicate variable called speechcode and a predicate called COMMAND containing two arguments.

Clear deletes selections entirely

 XE  "Clearing selections" 
The Clear command is equivalent to a delete key. Whatever you can select, you can also delete by choosing Clear. This applies to text, spreadsheet cells, and even to entire spreadsheet variables. 

Clear sets selected digits of a timestamp to 0, rather than literally deleting them.

 XE  "Timestamps:clearing" 
Material selected before a Clear command is not stored on the Clipboard. Thus it cannot be retrieved.

52. Sending MacSHAPA data to other applications

 XE  "Sending data to other applications" \t "see Copying selections, Moving, Exporting data, Log File" \i 
At some point you will probably want to move data generated in MacSHAPA into another application, such as a word processor, a drawing program, a spreadsheet application, statistics package, etc. There are three principal ways of doing this:

•
Copying (or cutting) data from MacSHAPA windows and pasting these data into another application via the Clipboard.

•
Using MacSHAPA’s Export routine to save spreadsheet selections as text files.

•
Logging output to certain of MacSHAPA’s windows and saving as a text file.

These alternatives are now presented in more detail.

Copying and pasting into another application

 XE  "Copying selections:form of data on Clipboard (text/picture)" 
The first way of moving MacSHAPA data to external applications is copying (or cutting), pasting, and saving in the other application. The following table shows how selections on MacSHAPA’s different windows will be handled when copied onto the Clipboard. 


Window
Selection
On Clipboard as…


Comparisons Report Alignment 
Variable(s)
-


“
Cell(s)
Text


“
Whole/part cell value
Text


Comparisons Report Output
Range of text
Text


Content Report
Active window
Picture


Cycles Report Outputs
Active window
Picture


Global Vocab
Vocab item or part
Text


Import Data
No selection possible
-


Import Debug
No selection possible
-


Import Format
Rule field text
Text


Lags Report Output (table)
Range of text
Text (tab option)


Listing Report
Active window
Picture


Local Vocab
Single vocab items
Text


Queries
Single query
Text


Query Output
Range of text
Text (tab option)


Spreadsheet
Variable(s)
Text (variable contents)


“
Cell selections
Text


“
Whole/part cell value
Text


Timeline Report
Active window
Picture


Transitions Report Outputs
Active window
Picture


Variables List window
Row of window
Text (variable contents)


Vocab Filter
Expansion List items
Text

You can verify these results by choosing Show Clipboard from within MacSHAPA or from the Finder. The version of the Clipboard in the Finder is a bit more helpful—it reports whether the Clipboard contents are held in Text or Picture format.

•
Text is handled as strings of characters.

—
If you paste text into a word processing program, it behaves as expected.

—
If you paste text into an object-based drawing program like Claris MacDraw™, it becomes an editable text object.

•
Pictures are handled as graphical objects. 

—
If you paste your picture into an object-based drawing program such as Claris MacDraw and choose Select All on the Edit menu (or type 
-A), you will see that the picture is composed of multiple objects. Text objects are editable—their contents can be selected and pasted as text into word processing programs (but this has to be done one object at a time).

—
Pictures will paste into word processing programs like Microsoft Word as graphics that can then be edited and their contents selected, copied and pasted as text.

Note: If you make the above selections and then choose Print rather than Copy on MacSHAPA’s Edit menu, the results are quite different. Check Chapter 53 on Printing for a similar breakdown, showing results.

Exporting spreadsheet data to a text file

The second way of moving MacSHAPA data into an external application is exporting spreadsheet selections to a text file. There are five steps:

1.
Select spreadsheet data you want to export. The data can be a variable (or set of variables) or a range of cells within or across variables.

2.
Choose Export from File menu. The Export dialog box opens.

 XE  "Export dialog box (File menu)" 
3.
Turn on desired Include checkboxes. You say whether or not you want to include the variable name at the top of each range of cells from a variable, the onset, the offset, and/or the cell values.

 XE  "Export dialog box (File menu):Include" 
 XE  "Exporting data:fields to include" 
4.
Define field delimiters in the Separate With area. Each line of the exported data file is automatically delimited with return characters, so here you decide how the onset, offset, and value fields will be delimited—with tabs, spaces, commas, or returns. Click OK.

 XE  "Export dialog box (File menu):Separate With" 
 XE  "Exporting data:delimiters for fields exported" 
5.
Enter a name for the exported data file in the directory dialog box that appears. The default name is “Exported Data”. Click OK.
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If you choose to separate your fields with tabs, you can then directly open your exported data file in many spreadsheet applications, such as Microsoft Excel.

Saving window output in a Log File

 XE  "Log Files:data output that can be logged" 
 XE  "Log Files:default name for" 
The third way of moving MacSHAPA data to another application is through a Log File. When you have a Log File open, all data going to the following windows will be captured: 

•
Lag report output

•
Import Debug output

•
Comparisons Report Output

•
Query Output

To send data to a Log File, carry out the following steps:

1.
Open a Log File by choosing New Log File or Open Log File from the File menu. 

–
If you choose New Log File you will be creating a new Log File. MacSHAPA will ask you for a name.

 XE  "Log Files:new" 
–
If you choose Open Log File you will be appending to an existing Log File. MacSHAPA will ask you to locate the Log File to which you wish to append.

 XE  "Log Files: appending to existing" 
2.
Run the reports or queries of interest. 

3.
(Optional). If you want temporarily to stop data going to the Log File, choose Output To Log from the File menu (this removes the check mark). When you want to resume logging choose Output To Log again. This will restore the checkmark.

 XE  "Log Files:starting output to" 

 Output To Log
Logging is on—output is sent to your log file. 

    Output To Log
Logging is off—output is not sent to your Log File but Log File is still open.

3.
When you have finished the work you want to log, choose Close Log File. The Log File will be saved under the name you initially gave it.

Exporting data to tab delimited spreadsheet applications

You can send data from MacSHAPA to tab delimited spreadsheet applications in three ways:

•
Copy and paste tab delimited output in MacSHAPA’s windows.

•
Export spreadsheet variables and cells as tab delimited text files.

•
Send data without tab delimiters and use any parsing routines available in destination application.

Copying and pasting tab delimited output

 XE  "Exporting data:in tab delimited format" 
 XE  "Pasting selections:in tab delimited format" 
Some of MacSHAPA’s text-based output windows give you the option of delimiting fields with tabs, so that data copied onto the Clipboard from such windows will paste directly into applications that use a tab delimited format. The windows that offer this option are:

•
Query Output window

•
Lags Report Output window.

To paste data from these windows into an application using tabs as field delimiters:

1.
Select the desired range of data

2.
Copy the data onto the Clipboard (Copy on Edit menu or 
-C).

3.
In the spreadsheet application, select the cell you want at the top left hand corner of the data you are pasting.

4.
Paste the data (Paste on Edit menu or 
-V).

Exporting variables and cells in tab delimited files

 XE  "Exporting data:delimiters for fields exported" 
Export allows you to export spreadsheet data as a text file (see section on Exporting spreadsheet data to a text file). In the Export dialog box you can specify what to include (variable name, cell onsets, cell offsets, cell values). You can then specify that you want the fields in each line of your exported data file to be tab delimited. You can then directly open your tab delimited text file in a spreadsheet application such as Microsoft Excel™.
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Parsing data without tab delimiters once in Microsoft Excel™

 XE  "Pasting selections:into Microsoft Excel™" 
The following example shows how you can format MacSHAPA spreadsheet data pasted into Microsoft Excel™ when the data were not initially tab delimited. For example, spreadsheet data copied to the Clipboard are not tab delimited. 

Rows 1 through 3 of the following illustration (from Microsoft Excel™) show how data with tab delimited fields initially look when pasted in. The onset, offset, and value of each cell are all in one cell (here in column A, but overflowing across columns B and C because the columns are narrow).
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Excel’s Parse routine (on Data menu) lets you separate the fields, using the first line of a selected range as an example. Rows 5 through 7 of the Excel spreadsheet above show the results of the first parse (see Parse dialog box below) in which onsets, offsets, and cell values are moved into separate columns.




[image: image241.wmf]
Rows 9 through 11 of the illustration above contain the result of the second parse (shown below), in which the values in the separate fields of the matrix are separated from the punctuation. The cells holding punctuation can then be cleared or, if possible, entire columns holding punctuation information can be deleted.
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53. Printing

 XE  "Printing:summary of" 
 XE  "Printing:steps" 
All MacSHAPA windows can be printed. To print a window:

1.
Activate the window to be printed by clicking in it.

2.
Choose Print... from the File menu or type 
-P.

3.
Change any settings that are appropriate.

4.
Click the Print button.
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Print results for different windows

 XE  "Printing:results for all windows" 
 XE  "Printing:limitations of" 
The table below shows all of MacSHAPA’s windows that can be printed. At present, printing is rather rough and ready, and the printed output does not provide a banner with application name, document name, data, page, etc. Some MacSHAPA printouts report the window and variable names, but others do not. In the table below, a

 is placed beside windows that print the window and document names and a - is placed beside windows that just print data.


Window
Title
Comments


Comparisons Report Alignment 
-



Comparisons Report output





Content Report output





Cycles outputs





Global Vocab
-
Left hand pane only


Import Data
-



Import Debug
-
Prints all 100 lines


Import Format
-



Lags output





Listing Report output





Local Vocab
-
Left hand pane only


Queries
-



Query Output
-



Spreadsheet
-
No page numbering system


Timeline Report output





Transitions Report outputs





Variables List window
-



Vocab Filter
-
Left hand pane only

Note: At time of writing there was one known printing anomaly/bug: the Comparisons Report Alignment: pane columns are overextended at top.

Enlarging and reducing printout size

 XE  "Printing:enlarging image size" 
 XE  "Printing:reducing image size" 
Before you print, the Page Setup dialog allows you to specify the reduction or enlargement you need. You enter a percentage value in the Reduce or Enlarge field. Many of MacSHAPA’s printouts are more informative—collecting more information on a single page—at a reduction to anywhere between about 65% and 85%.
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Note:  Graphic reports often look better if you turn off Graphics Smoothing in the Page Setup dialog box. 

Horizontal and vertical image orientation

 XE  "Printing:horizontal and vertical orientation" 
You can change the orientation of the image on the page by clicking the appropriate page icon at bottom left of the Page Setup dialog box (see above). Some of MacSHAPA’s reports use a lot of vertical space, and printing horizontally is more appropriate.

Reversing page order when printing

 XE  "Printing:reverse page order" 
 XE  "Reverse Page Order (File menu)" 
Normally, MacSHAPA prints from the first page of a selected window to the last page. However you can print from the last page to the first, instead. 

To do this, choose Reverse Page Order from MacSHAPA’s File menu and a check appears beside the item. Now the pages will print out in reverse order. 

To restore printout to first to last page order, choose Reverse Page Order again. The check mark will disappear and printing will proceed from first to last page.



Reverse Page Order

Pages print from last to first.


   Reverse Page Order

Pages print from first to last.

Printing selections within windows

 XE  "Printing:selections within windows" 
MacSHAPA does not yet have the ability to print out selections within windows, such as cells and variables in the spreadsheet or selected lines in the Query Output window. Instead, the whole window will be printed.

Printing selected cells and variables

 XE  "Printing:cells" 
 XE  "Printing:variables" 
You can approximate a printout of selected cells or variables in the following ways:

•
Using the Listing Report to list a selection.

1.
Select the cells or variables of interest.

2.
Run the Listing report.

3.
Print the contents of the Listing report.

•
Using the clipboard to paste a selection into a word processing application.

1.
Select the parts of the spreadsheet that you want.

2.
Copy them onto the clipboard by choosing Copy from the Edit menu or by using 
-C.

3.
Paste the clipboard contents into a word processing application and print the results.

•
Using the Export routine to place a selection in an external file.

1.
Select the parts of the spreadsheet that you want.

2.
Export the data using the Export dialog box.

3.
Paste the clipboard contents into a word processing application and print the results.

Printing parts of report windows

Some of MacSHAPA’s report windows are picture-based whereas other are text-based (see Chapter 51 on Copying and Moving Data for details). If you wish to print out only part of a report window, your options are as follows:

•
Picture-based reports: picture document. Copy the contents of the window onto the clipboard, paste them into an object-based drawing program such as MacDraw, and then save. The elements of the report will be pasted in as individual objects. You can now delete objects from the picture that you do not want, and print the result.

•
Text-based reports: text document file via Clipboard. For text-based windows Query Output, Lags, Comparisons Report Output and Import Debug, you can select the parts of the report you want, and copy them as text onto the clipboard. They can then be pasted into a word processing application and printed. Alternatively you can copy the entire report contents into a word processor, and use the word processor to select the part needed.

•
Text-based reports: text document via Log File. For text-based windows Query Output, Lags, Comparisons Report Output and Import Debug, you can open a log file that will capture everything written to the window and write it to file. You can then open the Log File in a word processor and select the parts that interest you.

Printing a range of cells on the spreadsheet

It is not currently possible to directly specify a range of cells and receive a WYSIWYG image of the spreadsheet over that range. 

In the Print dialog box you can specify which page numbers you would like to print, but there are no indications on the spreadsheet of where the page breaks lie. Thus at present there is some guesswork involved when trying to print the spreadsheet image of only a part of a long document.

Note:  We have plans to find a way of showing the page number that is being viewed on the spreadsheet.
54. Memory management

 XE  "Memory management:summary of" 
MacSHAPA is very memory-greedy. Documents are loaded entirely into RAM, and no buffering takes place. As a result, if your documents are big you need a lot of RAM to run MacSHAPA without running out of memory. 

MacSHAPA comes with a suggested memory requirement of 5000K of memory. This is aproximately the same as 5 megabytes (Mbytes). Many Macintoshes have 8 Mbytes of RAM, so giving MacSHAPA 5000K may be a tight fit. If you are working with 8 Mbytes you may want to decrease the amount of memory allocated to MacSHAPA to 3000K or 4000K. 

 XE  "Memory management:memory requirements" 
On the other hand, you may have more than 8 Mbytes of RAM on your Macintosh—perhaps 12 Mbytes or 16 Mbytes. In this case you will probably want to use the full 5000K for MacSHAPA or to increase its memory allocation.

There are three general classes of situations that challenge memory:

•
Very large MacSHAPA databases need a lot of RAM.

•
MacSHAPA has “memory leaks” in a few places—bugs that progressively eat up memory until the program crashes. 

 XE  "Crashes:memory leaks" 
•
For some operations MacSHAPA needs to use a lot of memory to store a temporary data structure. If the amount of memory required is more than the amount currently available, MacSHAPA may crash without warning.

For these reasons, it helps to understand how to manage memory (your Macintosh manuals can also help you with many of these details.) The sections that follow cover five topics in the order indicated below under these two headings:

Understanding memory

1.
Viewing how memory is being used.

2.
Handling MacSHAPA’s memory leaks.

Giving MacSHAPA more memory

3.
Changing the amount of RAM allocated to MacSHAPA (you can also decrease the memory allocation if you need to).

4.
Using spare hard disk space as virtual memory and then changing the amount of memory allocated to MacSHAPA when it runs.

5.
Adding more RAM to your Macintosh and then changing the amount of memory allocated to MacSHAPA when it runs.

Viewing how memory is being used

 XE  "Memory management:viewing memory use" 
When you are doing a very memory-hungry operation, such as importing data into MacSHAPA, it is wise to keep an eye on your Macintosh’s memory management in the About This Macintosh window. To open the About This Macintosh window:

1.
Make sure you are in the Finder (click on a folder or a hard disk icon).

2.
Select About This Macintosh from the Apple menu.

3.
Move the About This Macintosh window to a convenient screen location.
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The window lists the applications you have open, and reports the amount of memory allocated to each application. The window also tells you the total amount of memory you have in your Macintosh. It reports the largest block of unused memory you have. In the example above, the largest unused block is a bit over 2 Mbytes. This means that if you wanted to, you could increase the memory allocated to MacSHAPA by 1 or 2 Mybtes, and still be able to run the other applications listed. 

Also shown are horizontal bars that report amount of memory within each application’s allocation that is currently in use. 

Handling MacSHAPA’s memory leaks

 XE  "Memory management:handling memory leaks" 
A small number of processes within MacSHAPA result in a “memory leak.” A memory leak is a bug that progressively eats up the memory allocated to MacSHAPA until MacSHAPA runs out of memory and crashes. Some cases are the following

•
(Versions prior to MacSHAPA 1.0) The Import Debug process leaks memory especially when using a large import format file (like general.fmt).

•
Vocab Filter expansions of a large number of constants sometimes leak memory.

You can tell when a memory leak is happening by watching the horizontal bar associated with MacSHAPA in the About This Macintosh window. MacSHAPA’s horizontal bar fills up with black until it is full. When it is full, the program crashes. 

 XE  "Memory management:viewing memory use" 
 XE  "Crashes:avoiding memory leak crashes" 
If you find yourself confronted with a memory leak, then do the following:

1.
Allocate as much memory to MacSHAPA as you can, using the techniques described in the following three sections.

2.
When you are in the Finder, select About This Macintosh from the Apple menu at the left of the menu bar. Move the window to a convenient location on your screen.

3.
Start your activities with MacSHAPA.

4.
On a regular basis, or after each operation that eats up memory, check how much black there is in the horizontal bar next to MacSHAPA on the About This Macintosh window. If there is a memory leak, then approximately 2 to 5 seconds after each operation finishes you’ll see the black bar grow a bit further to the right.

5.
When the amount of black approaches the right hand end of the bar, so that the next operation will probably take it over the end, save your work, quit MacSHAPA, and reopen MacSHAPA. You get your memory back again. 

The following illustration shows a conservative point at which you would want to save, quit and reopen (assuming 5 Mbytes allocated to MacSHAPA).
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Changing memory allocated to MacSHAPA

 XE  "Memory management:changing memory allocated to MacSHAPA" 
To change the amount of memory allocated to MacSHAPA, do the following:

1.
Make sure MacSHAPA is not open and that you are in the Finder.

2.
Click once on the MacSHAPA icon so that it is highlighted.

3.
Choose Get Info from the File menu in the Finder. A window will open, rather like the one below, that will show MacSHAPA’s memory requirements: the suggested memory size for running MacSHAPA, the minimum size, and the preferred size. 

4.
Change the minimum and preferred sizes to the values you want.

5.
Then run MacSHAPA.

The Get Info window gives you information about the version of MacSHAPA you are running and its memory requirements.
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If you set the minimum and preferred memory sizes to less than the suggested size, your Macintosh will ask whether you really want to do this. If you feel that your documents are not so big that you will run into trouble, click OK. When you start working with MacSHAPA, back up often in case you do run into memory trouble.
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If you set the minimum memory size to more than the suggested size, your Macintosh will try to find enough space. If it can’t, you’ll get a message telling you that there is not enough memory and suggesting how to free some memory for MacSHAPA’s use.
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Using virtual memory

 XE  "Memory management:using virtual memory" 
 XE  "Virtual memory:1see also under Memory management" 
You can use some of your hard disk space as an extension of RAM—this is called “virtual memory.” (However, this doesn’t help if you need extra memory to run Abbate VTK Remote™)

Turning virtual memory on

 XE  "Virtual memory:turning on" 
To turn virtual memory on, carry out the following steps.

1.
Open the Control Panels folder (below left) and double click on the Memory control panel. This opens the Memory window (below right). The Virtual Memory part of the Memory window tells you how much memory is available on your hard disk to be used as virtual memory and how much built-in memory (RAM) you already have. It also allows you to choose how much virtual memory you would like after restarting the computer. 
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2.
Click the On radio button in the Virtual Memory part of the window. 

3.
Select the hard drive on which you want to establish virtual memory. 

4.
Decide how much memory you want after restarting the computer. Don’t use all the memory available, because you’ll still need a few Mbytes of hard disk space for saving documents, etc. Anywhere between 16 Mbytes and 20 Mbytes after restart should be adequate.

5.
Close the Memory window.

6.
Restart your computer. This puts virtual memory into effect.

Now you can use the Get Info window to increase the amount of memory allocated to MacSHAPA, as described in the section Changing memory allocated to MacSHAPA. 

The illustration below shows the About This Macintosh window for a Quadra Macintosh that is using a hard drive called “Kirk” to increase the amount of memory from the previous built-in total of 12 Mbytes to around 22 Mbytes. The amount of memory allocated to MacSHAPA has been increased to 8 Mbytes and there are still around 9 Mbytes free.
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Turning virtual memory off

 XE  "Virtual memory:turning off" 
You can turn Virtual Memory off by opening the Memory control panel, clicking the Off radio button in the Virtual Memory part of the window, closing the window and restarting your computer.

Adding more RAM to your Macintosh

 XE  "Memory management:increasing built-in RAM" 
 XE  "Memory management:memory requirements" 
A further way to increase memory is to purchase more memory chips to increase RAM. RAM comes in the form of SIMMs, which can be purchased through most Macintosh dealers and mail order retailers. Significantly increasing your RAM may cost a few hundred dollars, the exact price depending on the memory capacity of the SIMMs you are purchasing and the model of your Macintosh. For most uses of MacSHAPA, having 12 Mbytes or 16 Mbytes of RAM is adequate.

55. Stopping processes in progress

 XE  "Stopping processes in progress:yin-yang cursors" 
 XE  "Stopping processes in progress:lengthy processes" 
 XE  "Aborting processes" \t "see Stopping processes in progress" \i 
 XE  "Interrupting processes" \t "see Stopping processing in progress" \i 
There are certain processes within MacSHAPA that can take a long time, so you need to be able to break out of them if you change your mind. Notable examples are:

•
Queries

•
Import Debug process

MacSHAPA has two spinning cursors to show when processes are in progress
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This indicates that the current process can be stopped with command-period if necessary (
-.). The dots in the yin-yang symbol are intended to symbolize the “.” in 
-.
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This indicates that you cannot interrupt the current process. The lack of dots in the yin-yang symbol indicates that 
-. is not available.

Part 9—Querying

This part of the manual deals with MacSHAPA’s query language, which is a powerful way of asking questions about your data that cannot be answered with any of the standard reports. The topics covered are the following:

56
The Query environment 

57
Query language operators 

58
Basic functioning of the query language

59
Query language tutorial and examples 

56. The Query environment

 XE  "Queries window environment:summary of" 
 XE  "Query language:uses of" 
The query language is a tool for finding patterns in your data and for then either extracting information about the patterns or manipulating your document in certain ways. More specifically, some of the query language’s functions are:

•
Extracting information

 XE  "Query language:uses of:extracting information" 
—
Getting information about the ords, onsets, offsets, or values of cells conforming to patterns that you define.

—
Performing arithmetic (plus, minus, etc.) or relational (greater than, equals, etc.) operations on the onsets, offsets, or values of chosen cells.

•
Manipulating data

 XE  "Query language:uses of:manipulating data" 
—
Inserting new cells into a variable. 

—
Modifying cells in existing variables.

—
Deleting cells from existing variables.

—
Selecting (highlighting) certain cells in the spreadsheet.

—
Performing operations on cells selected in the spreadsheet.

In the simplest terms, the process of performing a query within MacSHAPA goes as follows:

1.
Type a query into the Queries window

2.
Apply the query

3.
View the output of the query in the spreadsheet or in the Query Output window.

 XE  "Queries window environment:applying queries:steps" 
In this chapter we give you a feeling for working in the query environment. This chapter covers the following material:

•
two quick examples of creating and running a query

•
managing the Queries window where you enter your queries

•
managing the output of your queries in the Query Output window

In the next chapter we provide details about the query language itself: what its operators are, how to compose queries, and so on. In subsequent chapters we provide a short tutorial on the use of the query language.

At the back of this manual is an appendix that is a full reference document for all the operators in the query language. The operators are presented in alphabetical order, described fully, and each is supplemented with an example. If you want to start using the query language in earnest, the query language reference will be an essential companion. Also in the appendix you will find a more technical description of the “macro predicates.”

Generating a query—Simple examples

 XE  "Query language:examples of" 
 XE  "Queries window environment:examples of" 
To give you an idea of what the query language is all about, here are two quick examples. You’ll need the CR.2.db document that is distributed with MacSHAPA. Just follow the steps below.

1.
Open the CR.2.db document.
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2.
Choose Open from the Query menu. The Queries window and the Query Output window will open.

 XE  "Queries window (Query menu)" 
 XE  "Query Output window (from Query menu)" 
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3.
Click in the Queries window. You will see some empty parentheses appear—() with an insertion point in front of them. This is where you will enter your query. (If the line with the parentheses is highlighted, just click again in the same place to get rid of the highlight and to get your insertion point.)
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4.
Type the word “query” in front of the parentheses. As soon as you type the “y” the remainder of the query will explode to show <condition> and <action>. The <condition> is where you type the pattern you want to match and the <action> is where you tell MacSHAPA what action to take whenever it finds this pattern in the data.
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5.
Example 1. Let’s count the number of cells in the variable called “XCODES.” 


First, click on the <condition> part of the query so that the word <condition> highlights. Then type “XCODES” (be sure to use capital letters, and don’t type the quotes). MacSHAPA understands that XCODES is a spreadsheet variable, so it will explode with a template that echoes the general structure of spreadsheet cells (ord, onset, offset, val).
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6.
Second, click on the <action> part of the query so that the word <action> highlights. Then type “count” (lower case, without quotes.) An argument will explode when you type the “t”. You’ve now set up a query asking MacSHAPA to count all the cells in the XCODES variable.
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7.
Now you have to actually run this query:

i.
Indicate the query you want to run by clicking on it (your query can have the insertion point in it or it can be highlighted—it doesn’t matter).

ii.
Choose Apply Query from the Query menu, or type 
-A.


You now see the output of your query appear in the Query Output window. MacSHAPA counted 20 cells in the variable XCODES.
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8.
Example 2. Now let’s find out the values of these 20 cells by entering a new query. 


Click underneath your first query to produce a pair of parentheses (see left figure) and then type the word “query” (see right figure). Replace <condition> with the word “XCODES” so that you see the ord, onset, offset, and value structure explode (see lower figure).
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9.
In the <action> part of the query, type “print” and see it explode with the word “<arg1>“. Your query will now look at all the cells in XCODES and it knows that it has to print, but we still have to tell it to remember all the values in XCODES and to print out these values.
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10.
To get the query to remember and print the values in XCODES we “bind” the <value> argument with a special variable (“?” followed by text of our choosing) and ask the query to print out the same special variable. So, in the <val> argument of XCODES type “?myval”, and in the <arg1> argument of print type “?myval”. Your query should now look as follows:
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11.
Run your query by choosing Apply Query from the Query menu or by typing 
-A. A lot of values will be printed into your Query Output window. Resize and scroll the window so you can see everything in it, as below. Your query has found the value of each of the cells in XCODES and printed it into the Query Output window.
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12.
You can make simple edits in the Query Output window and you can select text, cut, copy, paste into another application document. Experiment with some of the basic text editing operations you can perform. Some examples:

 XE  "Query Output window (from Query menu):editing in" 
 XE  "Query Output window (from Query menu):cutting, copying, pasting in" 
 XE  "Query Output window (from Query menu):selecting in" 
 XE  "Query Output window (from Query menu):making comments in" 
•
copying a query from the Queries window and pasting it into the output as a record of what you did.

•
making annotations and comments

•
selecting any part of the contents of the window and pasting it somewhere else.
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Managing queries in the Queries window

Each query in the Queries window is completely independent from all the other queries. Queries do not pass information to each other or accumulate information.

 XE  "Queries window environment:independence of queries" 
Opening the Queries window

 XE  "Queries window environment:building queries:opening Queries window" 
 XE  "Queries window (Query menu)" 
To enter the query environment:

1.
Pull down the Query menu from the menu bar.

2.
Choose Open. 

You will now see the Queries window and the Query Output window appear. 

•
The Queries window is where you type in your queries. 

•
The Query Output window is where the results of your queries are printed. 

Unless previous queries have been made in your document, both should be blank.

New queries are started either by:

 XE  "Queries window environment:building queries:starting new query" 
•
clicking somewhere below the current set of queries, or

•
putting the insertion point on an existing query and pressing the Enter key. 

A set of brackets “()” will appear to show that the query editor is ready for you to type in your query. When you type the word “query” to the left of the brackets, the default syntax of the query will appear: 

query(<condition>,<action>)

In the <condition> you specify a pattern to be matched in your data, and in the <action> you ask for something to be done, such as printing or counting the results. 

The figure below shows the default syntax of a query in the Queries window. A user has clicked twice below the query, creating two extra “()” fields where more queries can be inserted.
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Editing in Queries window

 XE  "Queries window environment:building queries:editing" \t "see under Editing" \i 
 XE  "Editing:query editing" \t "see also predicate cell editing" \i 
The Queries window is a bit like MacSHAPA’s spreadsheet:

•
Each query works somewhat like a “cell” in the spreadsheet. You can create queries, cut, copy and paste them, and delete them. To check what you can do:

—
select a query by putting the insertion point on it or highlighting it

—
look at MacSHAPA’s menus for items that are not dimmed. They show you what you can do with the query you have selected.

•
The “editor” used for the query language is the same structure editor as used for the predicate and matrix variables in the spreadsheet. Thus, mouse and key events should have the same results in the query language window as they have in predicate and matrix variables. 

The query editor works as follows:

 XE  "Editing:query editing:structure editor" 
•
As soon as the query editor recognizes the sequence of letters you are typing as either a query language operator, a spreadsheet variable, a predicate, or a query itself, the editor will “explode” with the rest of the template. 

•
If you delete characters from a recognized query language operator, when the last character is deleted the entire operator (all its arguments) will “collapse.”

•
As you enter a string of characters into the query editor, it tries to interpret the string. For example, when the sequence e-q-u-a-l is typed, the query language recognizes “eq” as one of its operators, and so explodes with the rest of the template. But when the user types “u” the query language realizes it doesn’t recognize the word, and so collapses again. After the “l” of equal is typed, the definition of the variable “equal” appears.

e()

eq(<x>,<y>)

equ()

equa()

equal(<ord>,<onset>,<offset>,<val>)

•
When the insertion point is placed on an argument surrounded by “<>“ characters, the whole argument will be selected. If you now start to type, the argument will disappear, to be replaced by your typed characters. 

•
The query editor has a “click hierarchy.” Depending on the number of times you click on a word or item in your query, increasingly larger subunits of the query will be highlighted until the whole query is highlighted. The following illustration approximates what happens when you make successive clicks on “thing” (“|” in “thing” indicates insertion point and outline text indicates highlighting):

 XE  "Editing:query editing:click hierarchy" 
query(XCODES(<ord>,<onset>,<offset>,thi|ng),<action>)

query(XCODES(<ord>,<onset>,<offset>,thing),<action>)

query(XCODES(<ord>,<onset>,<offset>,thing),<action>)

query(XCODES(<ord>,<onset>,<offset>,thing),<action>)
•
In general, the tab, enter, return, and arrow keys work the same way as in the predicate variables of the spreadsheet:

 XE  "Editing:query editing:special keys" 
—
Tab moves you forward over editable objects (letter-by-letter for constants or operator names, argument-by-argument for templates in angle brackets).

—
Enter inserts a new query cell underneath the currently selected query.

—
Return does nothing.

—
Right arrow takes you to the next editable object, left arrow to the previous editable object, down arrow to the next line, up arrow to the start of the previous query.

•
If you delete all the characters in a constant, then the argument will reappear.

Note: When we “rationalize” the way the arrow keys work in the spreadsheet, they will work better here in the Queries window too.

Getting extended characters into query arguments

 XE  "Editing:query editing:pasting extended characters into arguments" 
Queries use the same editor as predicates do. This means that constants inside query arguments use the nominal (enhanced) editor, just as predicates and matrices do. 

This can lead to a problem if you want to compose a query asking about extended characters. The nominal (enhanced) editor doesn’t accept extended characters. So how then might you do something like find the cell ords for all text cells containing the character “�” and print out the whole cell contents?

There’s a way around this that stems from the fact that you can paste a lot more into a nominal (enhanced) editor than you can actually type into it. If in your text cell you select the characters you want to match, and then paste them into your query, you can proceed without trouble. 

For example, by cutting � (option-shift-K) from a text cell and pasting it into the appropriate query argument(s) as shown below, a match on extended characters becomes possible and you can get your answer:

query(and(textVar(?ord,<onset>,<offset>,?v),


  substring(“�”,?v)),print(?ord,?v))

Adding arguments to query operators that take lists

 XE  "Editing:query editing:varying arguments" 
 XE  "Editing:query editing:operators with argument lists" 
Some query language operators can take multiple arguments (see the tables of query language operators in Chapter 57 on Query Language Operators). For example, and() can take as many arguments as you need:

and(<arg1>)

and(<arg1>,<arg2>,<arg3>)

You can add further arguments to an operator of this kind by one of the two following methods:

•
highlight one of the arguments in the list of the operator, and type one of the following five reserved characters:
( ) , <  >   

•
place the insertion point in a constant that has replaced any argument in the list and type one of the following five reserved characters: ( ) , <  > 
Cut/Copy/Paste in Queries window

 XE  "Queries window environment:managing queries:pasting whole queries" 
Sometimes you may want to make a small change to a query but still retain the original version of the query. You may also want to copy a query into another MacSHAPA document. Both these operations work the same way and can be performed using standard Cut/Copy/Paste operations.

To copy and paste a whole query into a new place, carry out the following steps:

1.
Select (that is, highlight) the entire query either by holding the mouse down and dragging across it, or by using the query language’s click hierarchy (see details of the query language editor). 

2.
Once the query is selected (highlighted), type 
-C on the keyboard. The query is now stored on the Clipboard.

3.
Select (highlight) a new line in the query window, whether the same window as the original query, or the query window belonging to another MacSHAPA document. The line will now be a highlighted “()”. 

Note:  Simply putting the insertion point in front of the “()” and then pasting will not work. The “()” must be highlighted.

4.
When you type 
-V a copy of the original query will appear in its new position.

Note:  A query cannot be copied into a new document unless the variables and vocabulary referred to in the query are present in the global vocabulary of the new document. 

A quick’n’dirty query pasting trick

 XE  "Queries window environment:building queries:pasting parts of other queries" 
 XE  "Queries window environment:building queries:pasting names of query operators" 
When you change the name of a variable, predicate or query language operator in a query, the query editor rewrites the rest of the item to something that it understands. In the following example, XCODES has been changed to YCODES, but you see that in the second figure the variable bindings (the “?” expressions) have all been removed.
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This can be annoying if you’re wanting to keep the same bindings while simply changing an item at a higher level in the editor’s hierarchy. Fortunately there’s a workaround.

1.
On a spare line in the Queries window, type the name of a new query language operator that take the same arguments as those in the original query. The query editor will explode with the rest of the syntax. 

2.
Select the new operator name (through double click or dragging) and copy it (via Copy or 
-C)
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3.
Select the name of the operator that you want to change, and paste into it (via Paste or 
-V.
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You can see that the original variable bindings have now been preserved. 

Effect of removing variables and templates

 XE  "Queries window environment:managing queries:removing variables/templates, effects of" 
 XE  "Variables:cutting:effects on queries using variable" 
 XE  "Moving:variable:effects on queries using variable" 
MacSHAPA’s document and query environments maintain active links. This means that if you make a change in the spreadsheet or Vocab window that leads to a change in a template, then the queries using that template will be affected.

However, this means that if you remove a template structure, such as a variable, predicate, or matrix, you will also be removing these structures from queries as well.

In this first example we see the XCODES variable in the <condition> of the query. If we remove XCODES from the spreadsheet—even if only cutting it with the attention of pasting it elsewhere—it is permanently removed from all queries. The effect is shown in the right figure.
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In the second example we see the effect of changing the order and names of two arguments—<SUBSYS> and <VAL>—in a matrix variable. All the data and all the queries containing the matrix are preserved and updated.
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In the third case we see the effect (in right figure) of removing a predicate—COMMAND()—from the Global Vocab.
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Saving contents of Queries window

 XE  "Queries window environment:managing queries:saving" 
To save the current contents of the Queries window (all your queries), simply save the MacSHAPA document you are working with by selecting Save or Save As... from the File menu.

All the queries will be automatically saved with your MacSHAPA document. For more information about saving your queries, see Chapter 49 on Document Storage and Retrieval.

Applying a query

 XE  "Queries window environment:applying queries:steps" 
 XE  "Queries window environment:running queries" \t "see applying queries" \i 
A query will not be executed until you apply it. To apply a query:

1.
Execute the chosen query within the Queries window by positioning the insertion point somewhere within the query, or by selecting part or all of the query,

2.
Choose Apply Query from the Query menu, or press 
-A. 

The result of the query will appear in the Query Output window or on the spreadsheet, depending upon what type of query it is. Output in the Query output window might look as follows:

 XE  "Queries window environment:applying queries:output " \t "1see Query Output window" \i 
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There will always be feedback in the Query Output window, even if it just tells you that there were no matches for the <condition> in the query you just applied. This may be because:

 XE  "Query Output window (from Query menu):feedback on query" 
•
there are no instances of the <condition> of the query (the pattern you were trying to match in the data) so there is no basis on which to perform the <action> you specified.

•
the query is illegally composed. The attempt to execute the query will be acknowledged in the Query Output window, and some explanations for the failure may be offered.

Printing queries

 XE  "Queries window environment:printing queries" 
You can print the contents of the Queries window in the following way:

1.
Make sure the Queries window is the active window by clicking on it

2.
Choose Print from the File menu, or type 
-P.

For more information about printing, see Chapter 53 on Printing.

Handling the Query Output window

The <action> side of your query may lead to output being printed in the Query Output window. You can edit the contents of the Query Output window. Specifically, you can:

•
Type in new text

•
Clear or delete existing text

•
Cut, copy and paste existing text from place to place inside window, from external sources to the window, and from the window to external sources.

 XE  "Query Output window (from Query menu):editing in" 
 XE  "Query Output window (from Query menu):cutting, copying, pasting in" 
 XE  "Query Output window (from Query menu):selecting in" 
 XE  "Query Output window (from Query menu):making comments in" 
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This means you can label the output of your query before sending it to the printer or saving it to file. You can copy the actual query on which your Query Output window output was based from the Queries window, and paste it above the relevant output on the Query Output window.

Note:  There is a 32K limit on the contents of the Query Output window!  This means that whenever the 32K limit is exceeded, half the contents of the window are deleted to make room for the incoming material. So the half printed earliest will be deleted if the 32K limit is exceeded. Logging output into the Query Output window circumvents this problem.

 XE  "Query Output window (from Query menu):memory limitation of" 
Logging output of Query Output window

 XE  "Query Output window (from Query menu):logging output to" 
One way to overcome the limitations of the Query Output window is to log all output to it. See Chapter 52 on Sending MacSHAPA Data to Other Applications for information on how to use Log Files. However, note that information is logged when it is written to the Query Output window. Edits to the Query Output window will not appear in the Log File.

Tab delimited printout to Query Output window

 XE  "Query Output window (from Query menu):tab delimited output to" 
 XE  "Queries window environment:applying queries:tab delimited output" 
There are two ways that the outputs of queries can be printed to the Query Output window:

•
Comma delimited style, with commas and three spaces:


PRINT:


57,   now is the time,   SW


59,   for all good men,  NW


---

•
Tab delimited style, with no parentheses and all fields separated by Tab characters rather than spaces (invisible here):


PRINT:


57  now is the time  SW


59  for all good men  NW


---

When Tab Delimiters is off, as shown below:


Tab Delimiters

then individual items printed onto the Query Output window are printed predicate-style, delimited by a comma and three spaces. 

When Tab Delimiters is on,



 Tab Delimiters

then individual items printed onto the Query Output window are delimited by Tab characters. The following diagram shows how the two forms of output look.
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Tab delimited output can then be pasted readily into external applications, such as spreadsheet programs, for further analysis.

To toggle between Tab Delimiters on and Tab Delimiters off:

1.
Select the Query menu

2.
Select the Tab Delimiters option.

The Tab Delimiters setting will then change to the other state from the one it is currently in.

Printing contents of Query and Query Output windows

 XE  "Queries window environment:printing queries" 
 XE  "Query Output window (from Query menu):printing" 
You can print the contents of either the Queries window or the Query Output window:

1.
Activate the window you want to print by clicking in it.

2.
Select Print from the File menu or press 
-P.

For more information about printing see Chapter 53 on Printing.

57. Query language operators

 XE  "Query language:table of operators and macro operators" 
 XE  "Query language:operators:table of" 
 XE  "Query language:macro operators:table of" 
 XE  "Query language:operators:1see also macro operators::" 
The following table lists all the operators in the query language that may appear in the <condition> side, <action> side, or either side of a query. A more complete alphabetized description of all query language operators is provided in an Appendix and the macro operators are discussed in detail in a further Appendix.

Name/Syntax
Description
Comments

___________________________________________________________________________________

 XE  "Query language:operators:logical" 
 XE  "Query language:operators:relational" 
 XE  "Query language:operators:substring" 
 XE  "Query language:operators:type (cell/variable)" 
 XE  "Query language:operators:cell selection status" 
Use in <condition> only

Logical operators  

and(<arg1>)
logical and [conjunction]
can add further arguments


or(<arg1>)
logical or [disjunction]
can add further arguments


not(<arg1>)
logical negation
one argument only

Relational operators 


eq(<x>,<y>)
equal to 
read as “<x> eq <y>?”


gt(<x>,<y>)
greater than 
read as “<x> gt <y>?”


lt(<x>,<y>)
less than
read as “<x> lt <y>?”


ge(<x>,<y>)
greater than or equal to
read as “<x> ge <y>?”


le(<x>,<y>)
less than or equal to
read as “<x> le <y>?”


ne(<x>,<y>)
not equal to 
read as “<x> ne <y>?”

Substring operator

substring(<substr>,<string>)
substring search
read as “<substr> occurs  




             

in <string>“

Type operators

isinteger(<arg>)
is an integer
read as “<arg> is an integer”


istime(<arg>)
is a time code
read as “<arg> is a time code”


isfloat(<arg>)
is a float
read as “<arg> is a float”


isnominal(<arg>)
is a nominal
read as “<arg> is a nominal”


isqstring(<arg>)
is a quote string
read as “<arg> is a quote string”


istext(<arg>)
is text
read as “<arg> is text”


ispred(<arg>)
is a predicate
read as “<arg> is a predicate”


isempty(<arg>)
is empty or undefined
read as “<arg> is empty”

Selected operator

selected(<var>)
match selected cells
read as “<var> is selected”






(continued over...)
Name/Syntax
Description
Comments

____________________________________________________________________________________________

 XE  "Query language:operators:assignment" 
 XE  "Query language:macro operators:temporal" 
 XE  "Query language:macro operators:1see also operators::" 
Assignment operator 

assign(<query-var>,<val>)
assignment
set <query-var> equal to <val>

Temporal  macro-operators 

aftero(<base-var>,


            <successor-var>,


            <min-ord>,


            <max-ord>)
ord based after
macro operator


aftert(<base-var>,


           <successor-var>,


           <min-time>,


           <max-time>)
time based after
macro operator


beforeo(<base-var>,


              <predecessor-var>,


              <min-ord>,


              <max-ord>)
ord based before
macro operator


beforet(<base-var>,


              <predecessor-var>,


              <min-time>,


              <max-time>)
time based before
macro operator


during1(<base-var>,


               <contemporary-var>)
strict definition of during
macro operator


during2(<base-var>,


               <contemporary-var>)
loose definition of during
macro operator


during3(<base-var>,


               <contemporary-var>)
very loose definition of during
macro operator


nexto(<base-var>,


           <successor-var>)
ord based immediate next
macro operator


nextt(<base-var>,


          <successor-var>)
time based immediate next
macro operator


nextinsto(<base-var>,


           <successor-var>)
ord based remote next
macro operator


nextinstt(<base-var>,


          <successor-var>)
time based remote next
macro operator


nextinstbo(<base-var>,


           <successor-var>)
ord based bounded next
macro operator


nextinstbt(<base-var>,


          <successor-var>)
time based bounded next
macro operator


prevo(<base-var>,


           <predecessor-var>)
ord based immediate previous
macro operator


prevt(<base-var>,


           <predecessor-var>)
time based immediate previous
macro operator






(continued over...)

Name/Syntax
Description
Comments

____________________________________________________________________________________________

 XE  "Query language:operators:arithmetic" 
 XE  "Query language:operators:concatenation" 
 XE  "Query language:operators:numerical (accumulation-based)" 
 XE  "Query language:operators:print" 

previnsto(<base-var>,


           <predecessor-var>)
ord based remote previous
macro operator


previnstt(<base-var>,


           <predecessor-var>)
time based remote previous
macro operator


previnstbo(<base-var>,


           <predecessor-var>)
ord based bounded previous
macro operator


previnstbt(<base-var>,


           <predecessor-var>)
time based bounded previous
macro operator

Use in <condition> or <action>

Arithmetic operators 

plus(<x>,<y>)
addition
read as “<x> plus <y>“


minus(<x>,<y>)
subtraction
read as “<x> minus <y>“


times(<x>,<y>)
multiplication
read as “<x> times <y>“


divide(<x>,<y>)
division
read as “<x> divided by <y>“


min(<x>,<y>)
minimum - will operate on text 



                     arguments as well
read as “min of <x> and <y>“


max(<x>,<y>)
maximum - will operate on text 



                      arguments as well
read as “max of <x> and <y>“

Concatenation operators 

concat(<str1>)
concatenate strings
can add further arguments


concatq(<str1>)
concatenate strings with quotes
can add further arguments

Use in <action> only

Numerical operators

count(<form>)
count instances matching <condition>
<form> is dummy argument


sum(<addend>)
sum the values of matches found and



    print the result
one argument only


cmean(<val>)
find the arithmetic mean, or average, of



   numerical values bound to <val> and 



   print the mean, min and max numerical



   values found.
one argument only


cmin(<val>)
find the min of the values found and



   print the result. Works on text too.
one argument only


cmax(<val>)
find the max of the values found and



   print the result. Works on text too.
one argument only






(continued over...)

Name/Syntax
Description
Comments

________________________________________________________________________________________

 XE  "Query language:operators:cell manipulation" 
 XE  "Query language:operators:cell selection/deselection" 
Print operator

print(<arg1>)
print variable(s) specified
can add more arguments

Cell operators

insert(<var>)
insert cells into an existing



     spreadsheet variable
can add more arguments


delete(<var>) 
delete cells from an existing



    spreadsheet variable
can add more arguments


modify(<var>) 
modify cells of an existing



    spreadsheet variable
can add more arguments


clear(<void>)
clear any coding or constants from a



    predicate, argument, or nominal
<void> is dummy argument
Selection operators

select(<var>)
select cells matching <condition> by



    highlighting them in spreadsheet
can add more arguments


deselect(<var>)
deselect cells matching <condition> by



    de-highlighting those in spreadsheet



    already highlighted.
can add more arguments

________________________________________________________________________________________

Note:  The query language is case-sensitive. It distinguishes between upper and lower case letters. Make sure you type your variable names, predicate names, and constants exactly as they appear in the spreadsheet. Bindings are also case-sensitive (thus “?val” is not the same as “?VAL”).

58. Basic functioning of the query language

In this chapter we provide fundamental information about how the query language works. The main topics are as follows:

•
Query language matching process

•
Constants

•
Bindings

•
Timestamps in the query language

•
Order of matching expressions

•
Writing queries that process quickly

A full tutorial is offered in Chapter 59.

Query language matching process
 XE  "Query language:matching process:summary of" 
This section provides a quick description of the basic matching mechanism of the query language, plus some details of the order of matching. A full tutorial on the query language is provided in Chapter 59.

The general form of a query is:

query(<condition>,<action>)

To construct a query, you replace the <condition> with a pattern in the data that you want to match, and the <action> with some operation you want to perform. When you execute the query, the query language carries out the <action> every time it finds a cell or cells that match the <condition>.

 XE  "Query language:query structure:<action>" 
 XE  "Query language:query structure:<condition>" 
Template form of spreadsheet variables

 XE  "Query language:template form of spreadsheet variables" 
When you create a query to ask about your data, you will always refer to one or more spreadsheet variables. Each type of spreadsheet variable has its own syntax, or template, with place-holding arguments for the ord, onset, offset and value of each cell in the variable (<ord>, <onset>,<offset>, and <val> respectively). Of course, in the examples below the variable names would be whatever you had chosen when setting up your MacSHAPA document.

Text
myTextVar(<ord>,<onset>,<offset>,<val>)
Nominal
myNominalVar(<ord>,<onset>,<offset>,<val>)
Matrix
myMatrixVar(<ord>,<onset>,<offset>,<myArg1>,<myArg2>,...,<myArgn>)
Predicate
myPredicateVar(<ord>,<onset>,<offset>,<val>)
Integer
myIntegerVar(<ord>,<onset>,<offset>,<val>)
Float
myFloatVar(<ord>,<onset>,<offset>,<val>)
Matrix variables explode with the n arguments you have given them, rather than simply with <val>. For example, if the matrix variable “matvar” has two arguments, <speaker> and <listener>, then after you type “matvar” the syntax of the variable will explode as follows:

matvar(<ord>,<onset>,<offset>,<speaker>,<listener>).

In predicate variables, the <val> is always replaced with the name of a predicate, which will itself explode with its template form:

myPredicateVar(<ord>,<onset>,<offset>,myPred(myArg1>,<myArg2>))

Nominal example

 XE  "Query language:examples of" 
If we wish to extract information within the nominal spreadsheet variable “coded”, we first replace <condition> with the name “coded”. To do this:

 XE  "Query language:query structure:replacing <condition>" 
1.
Click the argument <condition>. It will highlight (you don’t get an insertion point).

2.
Type the word “coded”. 

When you reach the final “d” of “coded”, the query language will finish off the rest of the syntax for you so that you see:

query(coded(<ord>,<onset>,<offset>,<val>),<action>)

We can constrain what is matched on the <condition> or left hand side by Boolean operators and/or replacement of arguments with constants (see section Constants for more detail). To match all cells in “coded” whose <val>s are “unfriendly”, we would replace <val> with “unfriendly” by clicking the argument <val> and then typing the word “unfriendly” to get:

query(coded(<ord>,<onset>,<offset>,unfriendly),<action>)

To extract information from within spreadsheet cells, we must bind the argument of interest on the <condition>, or left hand side, of the query (see section Bindings for more detail). Bindings are always preceded by a “?” sign—this is how the query language recognizes them:

query(coded(?a,<onset>,<offset>,unfriendly),<action>)

In many (but not all) queries we refer to this binding again on the <action> or right hand side of the query. For example, imagine that in the case above we wanted to print out the cell numbers of all cells in the variable “coded” that had been coded as “unfriendly”. We would replace <action> with the print(<arg1>) operator and tell the print operator that ?a is the binding to be printed for all “unfriendly” cells in “coded”:

 XE  "Query language:query structure:replacing <action>" 
query(coded(?a,<onset>,<offset>,unfriendly),print(?a))

The query language then looks at all cells in the variable/s noted in the <condition> to find matches to the pattern indicated. Wherever a match is found, the query language carries out the <action>. We then see output in the Query Output window, such as:


PRINT:


1


17


39


-----

telling us that the three cells coded as “unfriendly” are cells 1, 17 and 39.

The contents of the Queries window and the Query Output window can be printed, and the contents of the Query Output window can be saved into a Log File or pasted into another application. See Chapter 53 on Printing and Chapter 52 on Sending MacSHAPA Data to Other Applications.

Constants

 XE  "Query language:constants:definition of" 
Constants are fixed values that you specify inside a query language operator (for more information on query language operators, see Chapter 57 on Query Language Operators and the full reference in Appendix A). In the nominal example given in the previous section, the term “unfriendly” was a constant:

query(coded(<ord>,<onset>,<offset>,unfriendly),<action>)

Constants can replace the <ord>, <onset>, <offset>, or <val> arguments of variables. They can also replace the <arg>, <var>, <substr>, <string>, <addend>, <x>, and <y> arguments of query language operators.

For example, imagine that you want to count all cases where the value of a cell inside the nominal variable “coded” is “nice”. You want to specify that “nice” is the value of the cell, so you replace <val> with the constant “nice”, to get the following query:

query(coded(<ord>,<onset>,<offset>,nice),count(<form>)).

If a predicate name is typed in the <val> of a predicate variable syntax, MacSHAPA always explodes with the rest of that predicate’s syntax. A predicate variable “predvar” would explode as follows:

predvar(<ord>,<onset>,<offset>,<val>)

We can then replace <val> with the name of any predicate in your Global Vocab, such as “ACT”. The “ACT” predicate would then explode, to give:

predvar(<ord>,<onset>,<offset>,GOAL(<what>))

where <what> is the argument given to ACT in the Global Vocab. 

Constants can be any one of the following types:

•
integer

•
float

•
time stamp

•
nominal

•
quoted string

•
predicates. 

 XE  "Query language:constants:types allowed" 
In MacSHAPA’s substring operator, text, quoted string, and nominal values are treated as being the same. This means that a string such as “abc” will be considered the same regardless of whether it is straightforward text, part of a quoted string, or part of a nominal code.

Note:  It is possible to use constants in the spreadsheet that have the same name as a query language operator, such as “eq”. You can also type query language operators into matrix and predicate variables, where they will explode as if they has been defined in the vocabulary: in the above case you would see “eq(<x>,<y>)”. Avoid doing this, because the query language is unable to access constants that look like query operators.

Bindings

 XE  "Query language:bindings:definition of" 
Bindings tell MacSHAPA to store the values of some argument as the matching process takes place. For example, you might want to find out the onset timestamp for every event where behavior is coded as “unfriendly.” You can tell MacSHAPA to find the cells coded as “unfriendly”, and to store the onset timestamp in each case. You can then do further work with the values MacSHAPA stores this way, such as comparing them with other bindings or constants, or printing them.

You tell the query language to bind values by replacing a placeholding argument with an alphanumeric string preceded by “?”. Any alphanumeric string can be used after the “?”, such as:

?a

?value

?F29

?1001

?myBinding

etc.

 XE  "Query language:bindings:examples of" 
Any keyboard characters can be used after the “?”, except the reserved characters ( ) < >  and , (comma).

For example, if you wanted to print out the <val> of all cells in the text variable “verbal”, you would have to tell the query language to store, or “bind”, the value of each cell when it matched the cell, and then to pass the stored, or “bound”, value to the printing operation. 

So to print out all the <val>s of all cells in the text variable “verbal”, you would choose a name for your binding—say ?myvar. You would compose your query so that the <val>s are stored in ?myvar when the query language matches the <condition> for each cell, and then the contents of ?myvar are printed out:

query(verbal(<ord>,<onset>,<offset>,?myvar),print(?myvar))

Further examples can be found in the Query language tutorial.

Timestamp manipulations in query language

MacSHAPA represents time internally in ticks, rather than in hour:minute:second:tick format. However, MacSHAPA displays time in hour:minute:second:tick format and often lets you enter timestamps in hour:minute:second:tick format. 

 XE  "Query language:timestamps:internal tick representation" 
The query language allows you to perform operations on timestamps in integer format, such as 2543, or in hour:minute:second:tick format, such as 09:30:10:00. Both will be internally represented as ticks.

For example, you can add or subtract two seconds to the <onset> and <offset> of a variable thus:

query(coded(<ord>,?on,?off,?val),


   modify(coded(<ord>,plus(?on,120),plus(?off,00:00:02:00),?val)

As the example shows, you can add constants represented either in integers or in hour:minute:second:tick format to timestamps. This is because, as mentioned, both will be internally represented as ticks.

 XE  "Query language:timestamps:arithmetic manipulations on" 
In arithmetic operators with two arguments, <x> and <y>, a float expression combined with either a timestamp or integer expression will force the result to float type, whereas a timestamp expression combined with an integer expression will force the result to timestamp type.

 XE  "Query language:timestamps:mixed numerical type operations" 
Note: As a rule of thumb, if MacSHAPA is not responding as you expect when you are entering time in one format (ticks or hour:minute:second:tick) then try the other format—it may be what MacSHAPA is expecting at that point.

Note on negative timestamps

 XE  "Query language:timestamps:negative" 
 XE  "Timestamps:negative" 
In MacSHAPA, timestamps may range from 00:00:00:00 to 59:59:59:59. This restriction makes sense because we don’t want negative timestamps in the spreadsheet. However, it causes a bit of problem in the query language, where the arithmetic operators make it possible to generate a negative timestamp. For example, the arithmetic operation minus(00:00:00:00,00:00:10:00) will result in -00:00:10:00.

In cell <onset>s and <offset>s, all negative timestamps are forced to 00:00:00:00. However we have allowed negative timestamps to exist as constants replacing predicate and matrix arguments, and in the query language. 

The query language allows you to calculate negative timestamps and to print them, etc., but it will not allow you to enter negative timestamps as constants. If you try, they will be interpreted as a nominal, and no calculations are possible with nominals. For example,

eq(-00:00:10:00,times(-1,00:00:10:00))

will evaluate to false because “-00:00:10:00” will be interpreted as a nominal, and will thus be incommensurate with a time.

It is unlikely that this will bother you. However if you really do want to enter negative timestamps in the query language, and do calculations on them, there is a way to work around this problem. You can use the times operator to negate a positive timestamp. Thus to generate the negative timestamp “-00:00:10:00” enter:

times(-1,00:00:10:00)

The following expression will now evaluate as true:

eq(times(-10,00:00:01:00),times(-1,00:00:10:00))

Order of matching expressions

 XE  "Query language:matching process in:left-to-right order of" 
The query language matches the expressions in the <condition> in a left-to-right order. Thus you must tell the query language where in the spreadsheet your bindings come from before you actually use them.

For example, imagine that you have an integer variable called “int”, and you want to print out the ord of all cells with values of greater than 10. You would replace <condition> with an and operator and give it two arguments by selecting the first argument and typing “,” (comma):

query(and(<arg1>,<arg2>),<action>)

In <arg1> you type “int” to get the full syntax for that variable. You then bind ?a to the ord and ?myvar to the val. This must be done first so that the query language understands what you mean by ?a and ?myvar when you next use them. 

query(and(int(?a,<onset>,<offset>,?myvar),<arg2>),<action>)

In <arg2> you type “gt” to get the full syntax for the “greater than” operator. You can now constrain which cells in “int” are matched by saying that only cells with values greater than 10 should be matched. Finally, <action> can be replaced with the print operator. Only the <onset>s of cells which matched the whole <condition> will be matched—in other words, only the cells in “int” that have values (indicated by ?myvar) of greater than 10.

query(and(int(?a,<onset>,<offset>,?myvar),gt(?myvar,10)),print(?a))

The next query will not work because ?myvar is used in the “gt” operator before being defined:

query(and(gt(?myvar,10),int(?a,<onset>,<offset>,?myvar)),print(?a))

Illegal
Writing queries that process quickly

 XE  "Query language:matching process in:making efficient" 
 XE  "Query language:writing queries that process quickly" 
Some queries take only a short time to process. Some have been known to take half an hour or longer!  With large databases and complicated queries, queries that are slow to process are sometimes inevitable. In many cases, however, you can reduce the processing time of your queries.

Queries evaluate from the leftmost expression in the <condition> to the rightmost expression. The first expression is evaluated, and all cells for which it is true are retained in memory and the rest ignored. Then the second expression is evaluated using only the cells retained in memory after the first expression was evaluated. All cells for which the second expression is true are now retained, and the rest ignored. And so on through to the end of the <condition>.

 XE  "Query language:matching process in:left-to-right order of" 
This means that the closer to the left you constrain your search, the faster your query will run, because the number of cells it has to search through will fall off more rapidly.

For example, the following two queries come from a document that has three variables—”mycode,” “person,” and “verbal”—each with around 2000 cells. The queries are designed to print out the name of the speaker and the contents of what he said, if it has been coded as “nice.” 

query(and(mycode(?ord,<onset>,<offset>,nice),




[faster]



     person(?ord,<onset>,<offset>,?speaker),



     verbal(?ord,<onset>,<offset>,?text)),

      print(?ord,?speaker,?text))

query(and(verbal(?ord,<onset>,<offset>,?text),



[slower]



     person(?ord,<onset>,<offset>,?speaker),



     mycode(?ord,<onset>,<offset>,nice))

      print(?ord,?speaker,?text))

However, on the particular document being used, the first query runs considerably faster than the second. This is because it constrains the search to “nice” codings in “mycode” much earlier in the <condition> than the second query does. Exactly how much faster the first query will run depends on the ratio of “nice” codes in “mycode” to the number of cells in “person” and “verbal”.

59. Query language tutorial and examples

 XE  "Query language tutorial:summary of" 
This chapter provides a comprehensive tutorial in the use of MacSHAPA’s query language and gives you examples of the query language at work. The MacSHAPA documents used are waterbath3.db and CR.2.db.

The chapter discusses the following topics, in order:

•
Elementary syntax of queries (copy of material in Chapter 56 on The Query Environment)

•
Constants

•
Bindings

•
Relational and arithmetic functions

•
Time-based queries

•
Finding substrings

•
Summing values

•
Manipulating and changing your document

Elementary syntax of queries

 XE  "Query language tutorial:elementary syntax of queries" 
 XE  "Query language:elementary syntax" 
This material is a copy of material in Chapter 56 on The Query Environment, but is repeated here because it is introductory and gives you a good initial feeling for how to query your data. Detailed explanations of what is going on will be left to later parts of the tutorial. 

You’ll need the CR.2.db document that is distributed with MacSHAPA. Follow the steps below.

1.
Open the CR.2.db document.




[image: image284.wmf]
2.
Choose Open from the Query menu. The Queries window and the Query Output window will open.

 XE  "Query language tutorial:opening Queries and Query Output windows" 
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3.
Click in the Queries window. You will see some empty parentheses appear—() with an insertion point in front of them. This is where you will enter your query. (If the line with the parentheses is highlighted, just click again in the same place to get rid of the highlight and to get your insertion point.)
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 XE  "Query language tutorial:query template" 
 XE  "Queries window environment:building queries:starting new query" 
4.
Type the word “query” in front of the parentheses. As soon as you type the “y” the remainder of the query will explode to show <condition> and <action>. The <condition> is where you type the pattern you want to match and the <action> is where you tell MacSHAPA what action to take whenever it finds this pattern in the data.
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5.
Example 1. Let’s count the number of cells in the variable called “XCODES.” First, click on the <condition> part of the query so that the word <condition> highlights. Then type “XCODES” (be sure to use capital letters, and don’t type the quotes). MacSHAPA understands that XCODES is a spreadsheet variable, so it will explode with a template that echoes the general structure of spreadsheet cells (ord, onset, offset, val).

 XE  "Queries window environment:examples of" 
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6.
Second, click on the <action> part of the query so that the word <action> highlights. Then type “count” (lower case, without quotes.) An argument will explode when you type the “t”. 


You’ve now set up a query asking MacSHAPA to count all the cells in the XCODES variable.
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7.
Now you have to actually run this query:

i.
Indicate the query you want to run by clicking on it (it will work when you have the insertion point in the queries or when the query is highlighted—it doesn’t matter).

ii.
Choose Apply Query from the Query menu, or type 
-A.

 XE  "Queries window environment:applying queries" 

You now see the output of your query appear in the Query Output window. MacSHAPA counted 20 cells in the variable XCODES.
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8.
Example 2. Now let’s find out the values of these 20 cells by entering a new query. Click underneath your first query to produce a pair of parentheses (see left figure) and then type the word “query” (see right figure). Replace <condition> with the word “XCODES” so that you see the ord, onset, offset, and value structure explode (see lower figure).

 XE  "Query language:examples of" 
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9.
In the <action> part of the query, type “print”. You’ll see it explode with the word “<arg1>“. Your query will now look at all the cells in XCODES and it knows that it has to print, but we still have to tell it to remember all the values in XCODES and to print out these values, 
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10.
To get the query to remember and print the values in XCODES we “bind” the <value> argument with a special variable (prefaced with a “?”) and we ask the query to print out the same special variable. So, in the <val> argument of XCODES type “?myval”, and in the <arg1> argument of print type “?myval”. Your query should now look as follows:
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11.
Run your query by choosing Apply Query from the Query menu or by typing 
-A. Apply is the command for the query language to give you the answer to the query you have composed. 


A lot of values will be printed into your Query Output window. Resize and scroll the window so you can see everything in it, as shown below. Your query has found the value of each of the cells in XCODES and has printed it into the Query Output window.
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12.
You can make simple edits in the Query Output window and you can select text, cut, copy, paste into another application document. Experiment with some of the basic text editing operations you can perform. Some examples:

•
copying a query from the Queries window and pasting it into the output as a record of what you did

•
making annotations and comments

•
selecting any part of the contents of the window and pasting it somewhere else.
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Elementary querying with predicate variables

 XE  "Query language tutorial:predicate variables" 
Having made two simple queries with a nominal variable, now let’s advance to a predicate variable. Of course, you may never use predicate variables in your work. However, because they are the most complex syntactical form in MacSHAPA, they can provide useful examples of how the query language works.

From now on, we will just type out the queries themselves, rather than provide screen images of the queries in the Queries window.

1.
You should now open the waterbath3.db document. 

i.
Choose Open from the File menu.

ii.
Using the directory dialog box, locate waterbath3.db, and open it.

2.
Each document maintains its own Queries window, so you need to open the Queries window for waterbath3.db and set things up:

i.
Choose Open on the Query menu. The Queries window will open.

ii.
Click in the Queries window. You will see a “()” appear in the query language window.

iii.
Type “query”.


When you type the final “y” of “query”, the rest of the syntax will “explode”. The result is an individual query with the form:  

query(<condition>,<action>)

Queries are <condition>  <action> pairs. Simply put, this means that if some condition is met, for example some pattern of data is matched, then an action will be carried out. You can specify this condition or pattern, and then you specify the action.

We should take a moment to describe how to talk about spreadsheet variables in the query language. Each cell of a spreadsheet variable has four distinct parts: an ordinal value, a time onset, a time offset, and the contents or value of the cell itself. In the query language, these are named as follows:

ordinal value
<ord>

time onset
<onset>

time offset
<offset>

contents (value) of cell
<val>

If your variable is a matrix variable with more than one argument, then all the arguments will be reflected in the query language with the names you gave them, as shown below. For convenience, however, we will call this the “fourth part,” or the “val,” just as we do for other variables.

contents (value) of matrix cell
<val1>,<val2>,…,<valn>

To refer to all the cells of a spreadsheet variable, we collect these four parts together under the spreadsheet variable name to form a template. For the spreadsheet variable called “speechcode,” for example, our spreadsheet variable template is:

speechcode(<ord>,<onset>,<offset>,<val>)



Thus the way of talking about spreadsheet variables in the query language is related to the predicate and matrix syntaxes used for MacSHAPA spreadsheet encoding. Variables can be used as part of either the <condition> or <action> argument of the query language—it depends what you’re trying to do. 

3.
Let’s use a spreadsheet variable template as part of the <condition> argument. We simply replace the <condition> with the variable name, which explodes with the rest of the template. The query should now looks as follows:

query(speechcode(<ord>,<onset>,<offset>,<val>),<action>)



4.
At this point, let’s take a quick detour. Leave the insertion point on the query shown in (2), and select Apply Query from the Query menu. 

5.
The answer appears in the Query Output window. However in this case no <action> been specified and MacSHAPA gives you an Alert dialog telling you the type of operators the <action> should include. Click OK to dismiss the Alert.

6.
So now let’s replace <action> with a legal operator. If you type “count” in the <action> side of the query, then <action> will be replaced by count(<form>) as shown below. 

query(speechcode(<ord>,<onset>,<offset>,<val>),count(<form>))


7.
In order to evaluate this query, pull down the Query menu again and choose Apply Query. The query language’s answer appears in the Query Output window:


COUNT:


Count=24


---

Thus there are 24 cells in the speechcode variable. By using the spreadsheet variable template for speechcode with no further specifications, we chose all the cells in speechcode by default. When the query language evaluated the query, it found that all 24 cells satisfied the “pattern” we used for the <condition>. 

Constants

 XE  "Query language tutorial:constants" 
 XE  "Query language:constants:use in queries" 
Now let’s count the number of cells that have been encoded with the predicate OBSERVE(<SPEAKER>,<MITIGATION>). 

1.
To do this, we replace the <val> of the predicate variable template with the predicate name. Our spreadsheet variable template should look as follows:

query(speechcode(<ord>,<onset>,<offset>,OBSERVE(<SPEAKER>,<MITIGATION>)),



count(<form>))


(In MacSHAPA the text of the query will wrap naturally: you do not have to insert returns or line feeds. However, MacSHAPA won’t format the query. We will format them in this tutorial to make them easier to read.) 


The OBSERVE predicate has been embedded within the <val> argument of the spreadsheet variable template. It is a constant; it specifies that we only wish to consider OBSERVE predicates, rather than all the predicates. 

2.
Now apply the query by pressing 
-A

3.
You should see the following output:

COUNT:

Count = 8

---


We have limited our search to cells of the spreadsheet variable “speechcode” containing the predicate OBSERVE, and there are only eight of these.

We can also place a constant in any of the other arguments as well, to make a more specific query. For example, let’s count the number of times Sam made an observation. 

1.
Replace the <SPEAKER> argument with the word “Sam” (omit quotes).

query(speechcode(<ord>,<onset>,<offset>,OBSERVE(Sam,<MITIGATION>)),


     count(<form>)).








2.
Apply the query by pressing 
-A.

3.
In the Query Output window you should see the answer Count=5. 

Finally, let’s count the number of times OBSERVE cells ended with an <offset> of 00:00:26:00. 

1.
Replace <offset> with the constant 00:00:26:00 to get the following query:

query(speechcode(<ord>,<onset>,00:00:26:00,OBSERVE(Sam,<MITIGATION>)),



     count(<form>)).









2.
Apply the query by pressing 
-A

3.
In the Query Output window you should see the answer Count=1.

Bindings

 XE  "Query language tutorial:bindings" 
 XE  "Query language:bindings:use in queries" 
Let’s assume now that we wish to print out the value of the <ord> where the cell of the spreadsheet variable “speechcode” contains the predicate OBSERVE. We can use a print command to do this. 

1.
Replace the <action> with the word “print” and the rest of the syntax will explode:

query(speechcode(<ord>,<onset>,<offset>,OBSERVE(<SPEAKER>,<MITIGATION>)),


     print(<arg1>)).








2.
We now have to say what we want to print out—in this case the ords. First the query language needs to know that it must pick out the particular <ord> values seen when there is an OBSERVE predicate and store them somewhere for future use. We need to store the values of the <ord> variable as they are matched, so they can be used again in the print statement. 


The process of storing values in this fashion is known as “binding”. All “bound” variables are strings preceded by a question mark., such as ?mybinding, ?17, ?5YA, etc.


In the following query, the <ord> in the <condition> side is replaced by the binding ?o. This asks MacSHAPA to store the values of the current ord whenever the cell contains the predicate OBSERVE. The ?o is repeated on the <action> side, where it replaces the <ord> inside the print statement:

query(speechcode(?o,<onset>,<offset>,OBSERVE(<SPEAKER>,<MITIGATION>)),


     print(?o))











This means we are asking MacSHAPA to print out the values of the ord that it stored in the query variable ?o for all cells that contain an OBSERVE predicate. 

3.
Make these changes so that your query looks like query 10, and press 
-A. 

4.
In the Query Output window you should now see the values of the cells where the OBSERVE predicate was used. They are:

PRINT:

6

7

8

12

16

17

18

23

---

In the <condition> side of the query, the particular value of <ord> seen when each OBSERVE statement was encountered was saved for potential use elsewhere as the binding ?o. In this case, we used it as part of the print command which replaced the <action> statement of the query. When the query was applied, the print statement printed out all the ?o values of all cells that matched the pattern in the <condition>; that is, all cells where the OBSERVE statement was used. 

It doesn’t matter what these bindings are called as long as they are preceded by a question mark. We would have got exactly the same effect in the above example if we had used ?fred, ?x, or anything else to replace <ord>. The critical thing is that the binding name must be the same in the <condition> and the <action> side of the query for the present example to work. 

Note also that we could have chosen binding names for all five of the arguments in angle brackets in the <condition> side of query (10). If we had then specified them all in the print statement replacing the <action> side, they would all have been printed out for each of the eight cells matched. We can also just print out a selection of these arguments, using the  binding procedure outlined here.

Printing constants vs bindings

. bindings; XE  "Query language tutorial:bindings:constants vs. bindings" 
Why can’t we just insert “<ord>“ or “ord” into the print statement, rather than “?o”? 

1.
Try replacing the “<arg>“ of the print statement with “<ord>“ to get:

print(<ord>)


You’ll find you can’t do it! MacSHAPA interprets the “<“ as the command to create another argument in the print statement, so your print operator now looks like this:

print(<arg1>,<arg2>)

2.
To get back to where you were, double click on the word “print” to highlight it, and retype “print”.

3.
Now try inserting “ord” into the print statement, without the angle brackets:

print(ord)


Your query should now look as follows:

query(speechcode(?o,<onset>,<offset>,OBSERVE(<SPEAKER>,<MITIGATION>)),



     print(ord)).







4.
Seems OK, but now apply it. In the output window you see:

PRINT:

ord

ord

ord

ord

ord

ord

ord

ord

---

The print operator has just printed out the constant “ord” without binding anything. It has printed it eight times—once for every time the predicate OBSERVE was found in a speechcode cell. This example illustrates the difference between constants and bindings. Constants simply print themselves, whereas bindings store the values of a set of constants and print those stored constants, rather than printing themselves.

Logical and relational operators

 XE  "Query language tutorial:logical and relational operators" 
 XE  "Query language:operators:logical" 
 XE  "Query language:operators:relational" 
MacSHAPA has logical and relational operators that are extremely useful for composing complex queries. They help you ask questions about combinations of variables and patterns, and they allow you to perform tests of the values of bindings. The logical operators include such things as:

•
and

•
or

•
not

and the relational operators include such things as:

•
is equal to

•
is greater than

•
is less than or equal to.

The full list is supplied in the table of query language operators elsewhere in the manual. Logical and relational operators are very often used in combination. In the following four examples the first three simply use logical operators whereas the fourth uses both logical and relational operators.

A.
(Useful!). In waterbath3.db, we might want to find all cases where Tom made an observation, and print out all the verbalizations starting at the same time. 

query(and(speechcode(<ord>,?on,<offset>,OBSERVE(Tom,<MITIGATION>)),



   verbal(<ord>,?on,<offset>,?said)),


  print(?on,?said))

B.
In CR.2.db we might want to find cases in which the cell value was “A” for a given ord in both XCODES and YCODES.

query(and(XCODES(?myord,<onset>,<offset>,A),



   YCODES(?myord,<onset>,<offset>,A)),


   print(?myord))

C.
In waterbath3.db, we might want to find who the speaker was when either commands or announcements are made.

query(or(speechcode(?ord,<onset>,<offset>,COMMAND(?sp,<TO>,<MITIGATION>)),



  speechcode(?ord,<onset>,<offset>,ANNOUNCE(?sp,<MITIGATION>))),


  print(?sp))

D.
In CR.2.db, we might want to find cases in which the value was not equal to A in the variable YCODES.

query(and(YCODES(?o,<onset>,<offset>,?n),ne(?n,A)),


   print(?o,?n))

Lets look at how these queries were put together. In addition to illustrating the logical and relational operators, they give us a chance to illustrate some further facets of the query language.

Example A. In waterbath3.db, we want to find all cases where Tom made an observation, and print out all verbalizations starting at the same time. This is a very useful query, especially when you’re checking to see whether you’re encoding consistently. The query relies upon the same trick as we saw in Example A: inside an and() operator, all bindings with the same names must take the same values. 

1.
Start the query by setting up the query template with an and() operator with two arguments replacing the <condition>. Type “and” into the <condition>, tab across to highlight the <arg1> field, and type a comma—or any another reserved character such as (  )  <  or  >. You should see the following:

query(and(<arg1>,<arg2>),<action>)

2.
We want first to find cases of Tom making observations, and then to find verbalizations that have the same onset timestamps as Tom’s observations. So we replace <arg1> with “speechcode” and <arg2> with “verbal”.

query(and(speechcode(<ord>,<onset>,<offset>,<val>),



   verbal(<ord>,<onset>,<offset>,<val>)),


  <action>)

3.
Now we constrain speechcode to the pattern we want, and we bind the onset timestamp for future use:

query(and(speechcode(<ord>,?on,<offset>,OBSERVE(Tom,<MITIGATION>)),



  verbal(<ord>,<onset>,<offset>,<val>)),


  <action>)

4.
We want to find cells in “verbal” that have the same onset timestamp as the cells in speechcode in which Tom makes observations. Using the fact that all bindings inside and() will take on the same value as the first binding, we bind the onset in verbal to ?on. We also bind the ord and value of verbal as well, because later we want to print them out (note the use of ?x for the ord—bindings can have almost any name you like).

query(and(speechcode(<ord>,?on,<offset>,OBSERVE(Tom,<MITIGATION>)),



   verbal(?x,?on,<offset>,?said)),


  <action>)

5.
Finally, we will print out the ord, onset, and value of the cells matched in verbal:

query(and(speechcode(<ord>,?on,<offset>,OBSERVE(Tom,<MITIGATION>)),



   verbal(?x,?on,<offset>,?said)),


  print(?x,?on,?said))

6.
When you run this query, you’ll see the following output. These are the observations that Tom made, together with their cell ords and onsets.

PRINT:

12,   00:00:38:00,   Tom:  I wonder why the flow rate is decreasing?

17,   00:00:48:00,   Tom:  ...and that’s what it’s doing.

18,   00:00:50:00,   Tom:  Oh hell!  It’s going down again.

---

There are other ways you could get the same information. A slightly more cumbersome way is to explicitly compare the onsets found in speechcode and verbal. You would have to bind the onsets to different values, and then compare them. This alternative query is given below—you see that there have to be three arguments within the and() operator. The onset of speechcode is ?on1 and the onset of verbal is ?on2. Clearly, the form given above is simpler.

query(and(speechcode(<ord>,?on1,<offset>,OBSERVE(Tom,<MITIGATION>)),



   verbal(?x,?on2,<offset>,?said),



   eq(?on1,?on2)),


  print(?x,?on2,?said))

Example B. In CR.2.db we might want to find cases in which the cell value was “A” for a given ord in both XCODES and YCODES. For this query we need to use an and() operator in the <condition> of the query. 

1.
Make sure you are working on the CR.2.db Queries window, not the waterbath3.db Queries window! In the Queries window, type query to get the standard query template.

2.
Now replace <condition> with the word <and>, to get:

query(and(<arg1>),<action>)

3.
You’re wanting to find “A” in both XCODES and YCODES, so your and() operator needs two arguments. To extend the number of arguments in and (and in many other operators with variable numbers of arguments), do the following:

i.
Select (with insertion point or highlight) one of the terms in the argument list—in this case <arg1>.

ii.
Type a reserved character, such as ( ) < > or , (comma). You’ll see a second argument explode. If you keep typing reserved characters more arguments will explode.


Extend the arguments in your and() operator in the above fashion. If you mess things up, just highlight “and”, delete it, and start again.

query(and(<arg1>,<arg2>),<action>)


You can use the tab key or the left and right cursor keys to move from argument to argument within your query.

4.
Now replace each of the arguments with the name of the variables of interest:

query(and(XCODES(<ord>,<onset>,<offset>,<val>),



   YCODES(<ord>,<onset>,<offset>,<val>)),


  <action>)

5.
To limit the pattern in the <condition> to “A” values, replace the two vals with “A”:

query(and(XCODES(<ord>,<onset>,<offset>,A),



   YCODES(<ord>,<onset>,<offset>,A)),


  <action>)

6.
Now we need to tell the query language that the ords of the two cells where A is found—one in XCODES and the other in YCODES—should be the same. Here we use a useful property of the query language: in an and() operator, once you’ve used a binding for the first time, all other uses of that binding are fixed to the value the binding gets the first time through. So if we put ?myord into our query as follows:

query(and(XCODES(?myord,<onset>,<offset>,A),



   YCODES(?myord,<onset>,<offset>,A)),


  <action>)


then each time the query language looks at a new cell in XCODES to see if it has an “A”, it remembers what the ord was and stores it in “?myord.” Then when it looks at the YCODES cell, ?myord can only have the value it did in XCODES. So it’s as if the evaluation goes like this:

query(and(XCODES(1,<onset>,<offset>,A),



   YCODES(1,<onset>,<offset>,A)),


  <action>)

query(and(XCODES(2,<onset>,<offset>,A),



   YCODES(2,<onset>,<offset>,A)),


  <action>)


…

query(and(XCODES(n,<onset>,<offset>,A),



   YCODES(n,<onset>,<offset>,A)),


  <action>)


In each case, if it is true that the cells with the same ords also both have A in their vals, then the value of ?myord is stored.

7.
We now need to tell the query language to print out the cell numbers of the cells whose ords match and that both contain “A”.

query(and(XCODES(?myord,<onset>,<offset>,A),



   YCODES(?myord,<onset>,<offset>,A)),


  print(?myord))

8.
Now we apply the query. You should see the following output:

PRINT:

1

5

---


If you check on the spreadsheet of CR.2.db, you’ll see that both cells 1 contain As and both cells 5 contain As.

Example C. In waterbath3.db, we might want to find who the speaker was when either commands or announcements were made. This query makes use of the or() operator. 

1.
Make sure you have the waterbath3.db Queries window open. Type “query” to get the standard query template.

2.
As for and(), we replace <condition> with the or() operator and create two arguments by selecting the first argument and typing a reserved character—( ) < > or , (comma):

query(or(<arg1>,<arg2>),<action>)

3.
Now we want to replace the arguments with the variable name, speechcode:

query(or(speechcode(<ord>,<onset>,<offset>,<val>),



  speechcode(<ord>,<onset>,<offset>,<val>)),


  <action>)

4.
Now we replace the two vals with the predicates of interest and we replace the <SPEAKER> argument with a binding such as ?sp. We will collect the speaker names in this binding.

query(or(speechcode(<ord>,<onset>,<offset>,COMMAND(?sp,<TO>,<MITIGATION>)),



  speechcode(<ord>,<onset>,<offset>,ANNOUNCE(?sp,<MITIGATION>))),


  <action>)

5.
Finally, we set things up to print the ords of the cells (make sure you bind them in the <condition> too) and the speaker names. To get two arguments for the print() operator, use the same tricks as for the and() and or() operators.

query(or(speechcode(?ord,<onset>,<offset>,COMMAND(?sp,<TO>,<MITIGATION>)),



  speechcode(?ord,<onset>,<offset>,ANNOUNCE(?sp,<MITIGATION>))),


  print(?ord,?sp))


Unlike and(), when the same binding names are used in an or() operator the second and subsequent occurrences are not constrained to take the value of the first binding.

6.
Finally, we apply our query. The output should be as follows:

PRINT:

2,   Sam

10,   Sam

20,   Sam

4,   Sam

5,   Tom

9,   Sam

19,   Tom

---

Example D. In CR.2.db, we might want to find cases in which the value was not A in the variable YCODES. In this case we must combine an and() operator with a not-equal-to, or ne(), operator. For each cell in YCODES, we must first bind the value, and then test whether the value is equal to “A”.

1.
Start by setting up a query with an and() in the <condition> with two arguments:


query(and(<arg1>,<arg2>),<action>)

2.
In the first argument we will bind the values, and in the second argument we will test the equality:

query(and(YCODES(<ord>,<onset>,<offset>,<val>),



   ne(<x>,<y>)),


   <action>)

3.
Now we make the bindings for YCODES. Binding the ord is not strictly necessary to make the comparison, but it’s helpful to print out the ord:

query(and(YCODES(?o,<onset>,<offset>,?n),ne(<x>,<y>)),<action>)

4.
Now we have to set up our test of whether the values are equal to “A”. As table of query language operators earlier in this manual shows, the ne() operator reads “<x> value is not equal to <y> value.” So we replace <x> with ?n and <y> with A:

query(and(YCODES(?o,<onset>,<offset>,?n),ne(?n,A)),


   <action>)

5.
Finally, we make sure we print out the ord and value of the cells that match the <condition> pattern we’ve set up:

query(and(YCODES(?o,<onset>,<offset>,?n),ne(?n,A)),


   print(?o,?n))

6.
If you now apply this query, you will see the following:

PRINT:

2,   S

3,   F

4,   D

7,   S

8,   F

9,   D

10,   E

11,   D

12,   S

13,   G

14,   D

15,   S

16,   S

17,   D

18,   S

19,   E

20,   E

---

Logical and relational operators in matrix variables

 XE  "Query language tutorial:logical and relational operators" 
 XE  "Query language:operators:logical" 
 XE  "Query language:operators:relational" 
Matrix variables with a fixed number of arguments explode to a template in which all their arguments are listed. (However, if a matrix variable has been set up to have a varying number of arguments, then just the first argument will be shown. You’ll need to request the remaining arguments by typing reserved characters, just as you do for the and() and or() operators.)

Logical and relational operators are used much the same way in matrix variables as they are in other variables. 

Let’s set up a query using the variable “sys.var” in waterbath3.db to count the number of times the parameter V had a value of 25 or greater. 

1.
First, let’s concentrate on the <condition> side. The <condition> will be replaced by the Boolean “and” statement which should be given two arguments using the methods outlined above:

query(and(<arg1>,<arg2>),<action>)

2.
The first argument, <arg1>, will be used to find all cases of sys.var where <PARAM> was V and to generate  bindings for <VALUE>. Let’s call this binding ?a. Thus <arg1> will be replaced by:

sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?a)






Substitute “sys.var” for <arg1> and make the bindings so that the query looks as follows:

query(and(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?a),<arg2>),<action>)

3.
The second argument, <arg2>, will be used to test each case of ?a to see whether it is greater than or equal to 25. Substitute <arg2> with:

ge(?a,25)












so that the query now looks as follows:

query(and(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?a),ge(?a,25)),<action>).

4.
The final step is to replace <action> by the “count” command to complete the query:

query(and(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?a),



   ge(?a,25)),


   count(<form>)).






5.
When we apply this query, the query language will return:

COUNT:

Count = 3

---

There were three cases where the volume was greater than or equal to 25. This can be confirmed by examining the raw sys.var data on the spreadsheet.

Positioning of relational operators in query

 XE  "Query language tutorial:logical and relational operators:positioning in query" 
 XE  "Query language:matching process in:left-to-right order of" 
Simply replacing the <ord>, <onset>, <offset>, or <val> arguments of a spreadsheet variable template with relational operators is not legal use of the query language. This means that the following query is wrong:


query(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,ge(?a,25)),


count(<form>))
           Illegal 


The query language would not know what ?a was, because it has not been bound to any source of data. The query would simply return Count=0.

The correct form for this query uses an and() operator to test ?a after it has been bound:

query(and(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?a),



   ge(?a,25)),


   count(<form>)).






This query returns Count=3.

Temporal queries

 XE  "Query language tutorial:temporal queries" 
 XE  "Query language:temporal operators" 
This section moves into a more descriptive mode, and provides you with queries that you can try, and then experiment with. The queries discussed here deal with:

1.
Finding cases happening before some other event is valid

2.
Finding cases happening after some other event is valid

3.
Finding the next valid case after some other event

4.
Finding the prior valid case before some other event

5.
Finding cases happening during some other event.

There are two ways of making such queries:

•
Building your own queries on the basis of low-level query language logical and relational operators, such as those we have discussed in the immediately preceding sections.

•
Using special temporal operators supplied with MacSHAPA. These are also called the “macro” operators because they have been built out of low-level query language logical and relation operators.

 XE  "Query language tutorial:temporal queries: macro operators, and" 
If you wish to use the macro temporal operators it is important to understand the assumptions on which they work. For a full description of each macro temporal operator, and to see the full expansion of each macro operator in terms of the lower-level operators, see the query language reference in the Appendix.

The macro temporal operators are of two kinds:

 XE  "Query language:temporal operators:1see also macro operators::" 
 XE  "Query language:macro operators:temporal" 
•
ord-based. Temporal relations are resolved in terms of relative positioning of cells through their ordinal values.

•
time-based. Temporal relations are resolved in terms of cells’ relative timestamps. Note that at present the “before,” “after,” “previous,” and “next” macro temporal operators only use onset timestamps to resolve temporal and sequencing issues: they do not use offset timestamps. The query language is not sensitive to the current value of the settings in the Sequencing Setup.

Overview of before and after temporal queries

 XE  "Query language:temporal operators:before and after" 
To give you an idea of the difference between the various forms of the before, after, next and previous operators, create the following nominal variable. To keep things simple as you try out these queries, the variable should be called “c” (without the quotes).

ord
onset
offset
value


1
00:00:01:00
00:00:00:00
a

2
00:00:02:00
00:00:00:00
a

3
00:00:03:00
00:00:00:00
b

4
00:00:03:00
00:00:00:00
b

5
00:00:04:00
00:00:00:00
d

The table above shows the contents of “c.” It has five cells with onsets 1, 2, 3, 3, and 4, and values a, a, b, b, and d. The offsets are all zero.

In the examples below we will just work with the “after” operators. The “before” operators work similarly but, of course, project into the past rather than the future.

There are two kinds of “before” and “after” operators:

•
ord-based. Here the query language simply counts cells (using their ords) to find cells within a certain range of ords before/after the base event.

•
time-based. Here the query language uses onset timestamps to find cells within a certain range of time before/after the base event.

The “after” and “before” operators always ask for a range or ords or onset timestamps in which to search, whereas the “previous” and “next” operators do not. For ord-based queries you enter integers, whereas for time-based queries you enter hour:minute:second:tick time.

aftero()

Using aftero() and with cells containing “a” as the base events, we look to see whether there are any instances of “b” within a certain range of ords. The structure of the query with the aftero() operator substituted for <condition> is as follows:

query(aftero(<base-var>,




  <successor-var>,




  <min-ord>,




  <max-ord>),


  <action>)

The <min-ord> and <max-ord> arguments define the relative distance from the base event of a range of cells in which the query language will search for the successor event. <min-ord> is the minimum number of cells away from the base event at which you want to start searching, and the <max-ord> is the maximum. The following query looks for cells coded as “b” that lie between 3 and 4 cells from the base event “a”, using ords to count positions. Therefore, since cell 1 is the first base event, the query will examine cells 4 (i.e.., 1+3) and 5 (i.e. 1+4) to see if they contain “b” (not cells 3 and 4).

The cell pair returned is 1, 4. No cell pairs are returned that include cell 2, because none of the “b” events are within the correct range of ords.

query(aftero(c(?ord1,<onset>,<offset>,a),




  c(?ord2,<onset>,<offset>,b),




  3,




  6),


  print(?ord1,?ord2))

PRINT:

1,   4

---

If you change the range from 3 and 4 to 4 and 5, no cell pairs will be returned because the existing “b” events will now be out of the range specified.

aftert()

Using aftert() and with cells containing “a” as the base events, we look to see whether there are any instances of “b” within a certain range of time. The structure of the query with the aftert() operator substituted for <condition> is as follows:

query(aftert(<base-var>,




  <successor-var>,




  <min-time>,




  <max-time>),


  <action>)

Now our concern is the minimum time and maximum time relative to the onset timestamp of the base event in which we should search for the successor event. Make the following substitutions and apply the query. The cell pairs returned are 1, 3 and 1, 4. Cells 3 and 4 are both within the time range specified.

query(aftert(c(?ord1,<onset>,<offset>,a),




  c(?ord2,<onset>,<offset>,b),




  00:00:02:00,




  00:00:10:00),


  print(?ord1,?ord2))

PRINT:

1,   3

1,   4

---

If you change the time range from 00:00:03:00 to 00:00:10:00 no cells will be returned because the cells containing “b” at ords 3 and 4 are less than 3 seconds after the base event.

Overview of next and previous temporal queries

 XE  "Query language:temporal operators:next and previous" 
As the next and previous queries are presented, we will use somewhat more complex sample data to highlight the differences between the operators. Then we will return to the “c” data given above.

In these cases, searches for “next” events are done in the six ways currently possible. Sample queries are shown, along with output. The “previous” operators work in a similar fashion but, of course, they project into the past rather than the future. We suggest you try a similar set of queries using the six “previous” operators—prevo(), prevt(), previnsto(), previnstt() previnstbo, and previnstbt. We give query language examples for the “next” operators only, but the principles are the same for the “previous” operators.

The previous and next queries do not ask for a range in which to search—only the “before” and “after” operators require a range.

There are six kinds of next and previous operators which are listed below. 

Very next/previous

The cell immediately adjacent in time or ordinal values is examined to see if it matches the pattern specified. For clarity, we use a somewhat longer example at this point. If A is the base event and B the next/previous event, the following pairs are returned.


next: 

AABCBDAADCBAB





AABCBDAADCBAB


previous: 
AABCBDAADCBAB

•
ord-based very next/previous. Query examines the immediately adjacent cell only (n+1 for next, n-1 for previous) to see if it matches the pattern specified. 

•
time-based very next/previous. Query examines only the first cell or cells with an onset timestamp prior or subsequent to the onset timestamp of the base cell to see if it matches the pattern specified.

Remote next/previous instance

Starting from the base event, A, cells are scanned until the first instance of B is found. No other B event is allowed in the A-B interval.


next: 

AABCBDAADCBAB





AABCBDAADCBAB





AABCBDAADCBAB





AABCBDAADCBAB





AABCBDAADCBAB


previous: 
AABCBDAADCBAB





AABCBDAADCBAB





AABCBDAADCBAB

•
ord-based next/previous instance. Query moves sequentially from the base cell through cells (increasing ords for next, decreasing ords for previous) until it finds a cell whose contents match the pattern specified. No other instance of the next/previous pattern can have an ord between the base event found and the next/previous event found.

•
time-based next/previous instance. Query moves away from the base cell in terms of onset timestamp (increasing onsets for next, decreasing onsets for previous) until it finds a cell or cells whose contents match the pattern specified. No other instance of the next/previous pattern can have an onset time strictly between the base event found and the next/previous event found.

Bounded remote next/previous instance

Starting from the base event A, cells are scanned until the first instance of B is found without an intervening A event. No other A or B event is allowed in the A-B interval.


next: 

AABCBDAADCBAB





AABCBDAADCBAB





AABCBDAADCBAB


previous: 
AABCBDAADCBAB





AABCBDAADCBAB

•
ord-based bounded next/previous. Query moves sequentially from the base cell through cells (increasing ords for next, decreasing ords for previous) until it finds a cell whose contents match the pattern specified. No other instance of the base event pattern or the next/previous pattern can have an ord between the base event found and the next/previous event found.

•
time-based next/previous instance. Query moves away from the base cell in terms of onset timestamp (increasing onsets for next, decreasing onsets for previous) until it finds a cell or cells whose contents match the pattern specified. No other instance of the base event pattern or the next/previous pattern can have an onset time between the base event found and the next/previous event found.

In the examples that follow we return to the simple timestamped database given at the start of this section.

nexto()

Using nexto and with cells containing “a” as the base events, in each case see if the cell with the very next ord contains the value “b.” Cell 1 is not reported because there is another case of an “a” in cell 2, lying between it and the first case of “b.”

query(nexto(c(?o1,<onset>,<offset>,a),




 c(?o2,<onset>,<offset>,b)),


  print(?o1,?o2))

PRINT:

2,   3

---

If we now look for the next “d” after “a” using nexto() we get no matches at all. The cell with “d” would have to be in the very next (n+1st) cell after the base cell with “a” for it to be returned.

query(nexto(c(?o1,<onset>,<offset>,a),




 c(?o2,<onset>,<offset>,d)),


  print(?o1,?o2))

PRINT:

  no matches

---

nextt()

Using nextt and with cells containing “a” as the base events, in each case see if the first cell with a higher onset timestamp contains the value “b.” In this case, from base cell 2, cells 3 and 4 will be returned because they have the same onset timestamp. If cell 4 had a timestamp of 00:00:04:00, patently larger than cell’s 3 timestamp, then cell 4 would have been excluded. Cell 1 is not reported because there is another case of an “a” in cell 2, lying between it and the first case of “b.”

query(nextt(c(?o1,<onset>,<offset>,a),




 c(?o2,<onset>,<offset>,b)),


   print(?o1,?o2))

PRINT:

2,   3

2,   4

---

If we now look for the next “d” after “a” using nextt() we get no matches at all. The nextt() operator is looking for a “d” in the first cell with a higher onset timestamp than the onset timestamp of the base event. Cell 2 has the next onset, so the “d” in cell 5 is clearly excluded.

query(nextt(c(?o1,<onset>,<offset>,a),




 c(?o2,<onset>,<offset>,d)),


  print(?o1,?o2))

PRINT:

  no matches

---

nextinsto()

Using nextinsto and with cells containing “a” as the base events, in each case find the next occasion (counting by ords) in which a cell contains “b.” The query will return the cell pairs 1, 3 and 2, 3. The nextinsto() operator will report cases in which it “jumps” over other instances of the base event, as seen in cell pair 1, 3.

query(nextinsto(c(?o1,<onset>,<offset>,a),





  c(?o2,<onset>,<offset>,b)),


  print(?o1,?o2))

PRINT:

1,   3

2,   3

---

If we use nextinsto() to look for the next instance of “d” after “a”, using ords, then the cell pairs 1, 5 and 2, 5 are returned. Cell 5 is the first cell containing “d” that with an ord after the ords of the base cells with “a” in them.

query(nextinsto(c(?o1,<onset>,<offset>,a),





 c(?o2,<onset>,<offset>,d)),


  print(?o1,?o2))

PRINT:

1,   5

2,   5

---

nextinstt()

Using nextinstt and with cells containing “a” as the base events, in each case find the next occasion (in terms of time) in which a cell contains “b.” The query will return the cell pairs 1, 3; 1, 4; 2, 3; and 2, 4. The nextinstt() operator will report cases in which it “jumps” over other instances of the base event, as seen in cell pair 1, 3. 

The reason it reports cell pair 2, 4 as well as 2, 3 is that cells 3 and 4 both have the same onset timestamp. The nextinstt() operator works entirely on the basis of timestamps rather than ords, so both are reported. If cell 4 had an onset of 00:00:04:00, it would not have been reported.

query(nextinstt(c(?o1,<onset>,<offset>,a),





  c(?o2,<onset>,<offset>,b)),


  print(?o1,?o2))

PRINT:

1,   3

1,   4

2,   3

2,   4

---

If we now use nextinstt() to look for the next case of “d” after the “a” base event, the query will return the cell pairs 1, 5 and 2, 5. Cell 5 is the next instance of a “d” with timestamps greater than those of the “a” cells. Cell pair 1, 5, with the intervening “a,” is permitted.

query(nextinstt(c(?o1,<onset>,<offset>,a),





  c(?o2,<onset>,<offset>,d)),


  print(?o1,?o2))

PRINT:

1,   5

2,   5

---

nextinstbo()

Using “a” as the base event and “b” as the successor event, the nextinstbo() operator simply finds the cell pair 2, 3. The cell pair 1, 3 is excluded because cell 2 is “a.” With the nextinstbo() operator no other instances of the base or successor pattern—”a” or “d”—are allowed to intervene between the cells in the pair.

query(nextinstbo(c(?o1,<onset>,<offset>,a),





   c(?o2,<onset>,<offset>,b)),


  print(?o1,?o2))

PRINT:

2,   3

---

 If we now use nextinstbo() to look for the next case of “d” after the “a” base event, the query returns the cell pair 2, 5. The cell pair 1, 5 is not returned because cell 2 is an “a”—the base event pattern.

query(nextinstbo(c(?o1,<onset>,<offset>,a),





   c(?o2,<onset>,<offset>,d)),


  print(?o1,?o2))

PRINT:

2,   5

---

nextinstbt()

Using “a” as the base event and “b” as the successor event, the nextinstbt() operator finds finds the cells pair 2, 3 and 2, 4. The pair 2, 3 is included because cells 3 and 4, both “b” start at exactly the same time, so both are returned. With the nextinstbt() operator there can be no other instance of the base or successor pattern—”a” or “d”—with an onset time greater than the base event or less than the successor event.

query(nextinstbt(c(?o1,<onset>,<offset>,a),





   c(?o2,<onset>,<offset>,b)),


  print(?o1,?o2))

PRINT:

2,   3

2,   4

---

If we now use nextinstbt() to look for the next case of “d” after the “a” base event, the query will return the cell pair 2, 5 only. Cell pair 1, 5 is not included because cell 2, with an onset time greater than the base event and less than the successor event, is an “a” event.

query(nextinstbt(c(?o1,<onset>,<offset>,a),c(?o2,<onset>,<offset>,d)),print(?o1,?o2))

PRINT:

2,   5

---

General comment

In the above examples, the same spreadsheet variable (column) has been used for the base and either successor or predecessor. Thus so far there is no illustration of how the operators nextinstbo(), nextinstbt(), nextinsto() , nextinstt(), previnstbo(), previnstbt(), previnsto(), and  previnstt() exclude cell pairs that have intervening cells that disqualify then from being a match.

The exclusions are applied to different spreadsheet variables if the <vase-var> and either <successor-var> or <predecessar-var> refer to different columns.

Some of the following next and previous examples provide more insight into how the exclusions are applied

Find a event happening during some other event

 XE  "Query language:temporal operators:during" 
Queries about events happening during other events are often expressed with the terms “while” and “when” as well as “during.” We will adopt whichever term seems most natural for the query being discussed.

There are three kinds of “during” operator. You can see how they are expanded in the reference in the Appendix. All during predicates put constraints on the relative location of the offset timestamps of events, as well as on their onset timestamps.

•
during1(). If event B happens during A, then B must be completely contained within A. So if event A runs from 10 to 20 seconds, then B must both start and end at—or somewhere between—10 and 20 seconds. Acceptable examples of B would be 10-20 seconds, 11-20 seconds, 10-19 seconds, 13-13 seconds, etc.

•
during2(). If event B happens during A, then B must have some finite overlap with A, even if part of event B is happening when event A is not happening. So if event A runs from 10 to 20 seconds, then B must at least either start or end inside the 10-20 second interval. Acceptable examples of B are all the during1() events above, plus such cases as 15-11 seconds, 18-21 seconds, etc. B values just touching the A interval (e.g. 5-10 or 20-25 seconds) are not acceptable.

•
during3(). If event B happens during A, then B must at least “touch” event A at the beginning or end, even if event B has no finite overlap with event A. So if event A runs from 10 to 20 seconds, then B must at least touch the starting or ending timestamp. Acceptable examples of B are all the during1() and during2() events above, plus cases just touching the A event, such as 5-10 seconds or 20-25 seconds.

“During” operators explode as follows in the Queries window. You should consult the Appendix for the full expansions of each.

during1(<base-var>,<contemporary-var>)

during2(<base-var>,<contemporary-var>)

during3(<base-var>,<contemporary-var>)

We will look at two sample “during” queries here:

•
What types of utterances (predicates) do speakers make when volume is greater than or equal to 26?

•
What is being said while the heater setting is being changed?

Example 1. What types of utterances (predicates) do speakers make when volume is greater than or equal to 25?

This involves looking for cases in which speechcode cells start and end during a sys.var cell whose volume is 25 and above. In this case we need the strictest form of during, because the speeches must have their onsets and offsets while the volume is within this range.

One general strategy is to find speeches happening during times when V is valid, and then constrain the speeches to those happening when the value of sys.var is greater than or equal to 25. This is obtained using a query with the following general structure:

query(and(during1(<base-var>,






<contemporary-var>),



   ge(<x>,<y>)),


  print(<arg1>,<arg2>,<arg3>))

The during1() operator seeks cells in a variable acting as the “base” variable that satisfy the pattern specified for the base variable, and then finds cells in the variable acting as the “contemporary” variable that satisfy the pattern specified for the contemporary variable and that are completely contained within at least one of the base events. The ge() operator constrains the matches further.

We enter the constants to constrain the pattern and make necessary bindings. 

query(and(during1(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?val),






speechcode(?ord,<onset>,<offset>,?code)),



   ge(?val,25)),


  print(?ord,?val,?code))

The ord and val of speechcode are collected so they can be printed. This query yields the following result:

PRINT:

11,   26,   ACKNOWL(Tom,Sam,-1)

12,   26,   OBSERVE(Tom,-1)

13,   26,   REASON(Tom,0)

14,   25,   REASON(Tom,0)

15,   25,   PREDICT(Tom,0)

16,   25,   OBSERVE(Sam,0)

17,   25,   OBSERVE(Tom,0)

18,   25,   OBSERVE(Tom,+1)

19,   25,   ANNOUNCE(Tom,0)

20,   25,   COMMAND(Sam,Tom,+1)

21,   25,   ACKNOWL(Tom,Sam,-1)

22,   25,   ACKNOWL(Sam,Tom,+1)

23,   25,   OBSERVE(Sam,0)

24,   25,   ACKNOWL(Tom,Sam,+1)

---

However, if you have a lot of data, the query might be speeded by first limiting sys.var to cases of volume greater than 25, and then performing the during test. (You probably won’t notice any difference on your computer with the short waterbath3.db document).

query(and(sys.var(?ord,<onset>,<offset>,V,<SUBSYS>,?v),



   ge(?v,25),



   during1(sys.var(?ord,<onset>,<offset>,<PARAM>,<SUBSYS>,<VAL>),






speechcode(?ord2,<onset>,<offset>,?code))),


  print(?ord2,?v,?code))

Some comments about this query:

•
The first two lines of the and() constrain the cases matched in sys.var to those in which the volume, V, is greater than or equal to 25. 

•
The third line of the and() contains a during1() operator, in which cases of speechcode contained within cases of sys.var that have passed the volume test are found. 

•
In the first argument of the during1(), operator, the ord of sys.var is bound to ?ord—the same value as in the first argument of the and(). This is to make sure we just look at the cases of sys.var that have passed the test.

•
In the second argument of the during1() operator, the ord of speechcode is bound to ?ord2. This is to make sure it doesn’t get confused with ?ord—the cells in speechcode are quite independent from those in sys.var.

Example 2. What is being said while the heater setting is being changed?

This question involves finding a certain type of information in one spreadsheet variable contingent upon information in another spreadsheet variable. We will compare the results of during1(), during2(), and during3().

query(during1(state.var(<ord>,<onset>,<offset>,H,<SUBSYS>,<VAL>),




   verbal(?ordinal,<onset>,<offset>,?val)),


  print(?ordinal,?val))

In the during operator we find cells in which a heater setting was being changed and then find cells in verbal happening during the heater setting changes. In verbal we bind the ord and val because we want to return them in the print statement.

If we use during1() in the query, as in the example above, then we get the following result. Cell 9 in verbal is the only cell completely contained within the time of a heater change operation.

PRINT:

9,   Sam:  ...so I’ll send it up to 9.

---

If we use during2(), we get the following result. Cell 4 starts when a heater change starts, but ends after the heater change finishes.

PRINT:

4,   Sam:  I’ll set heater up to 8 for now.

9,   Sam:  ...so I’ll send it up to 9.

---

Finally, if we use during3(), we get the following result. Cells 3, 8, and 10 just “touch” the start or end of a heater change.

PRINT:

3,   Tom:  If you like.

4,   Sam:  I’ll set heater up to 8 for now.

8,   Sam:  Nothing happening so far on temperature...

9,   Sam:  ...so I’ll send it up to 9.

10,   Sam:  You haven’t done anything to the mixer value and volume is going up pretty fast.

---

Further examples of macro temporal queries

 XE  "Query language tutorial:temporal queries:examples of" 
In the following section you’ll find further examples of macro temporal queries. These examples show the temporal queries handling a variety of problems, and they provide an opportunity to discuss some of the features (and quirks) of the query environment.

Find event starting before or after some other event—time-based

Time-based before operations look for the onset of the specified event within some range before another event. Similarly, time-based after operations look for the onset of the specified event within some range after another event. An after example will not be given here, but it follows the same rules.

The general form of the beforet and aftert operators is as follows:

query(beforet(<base-var>,




   <predecessor-var>,




   <min-time>,




   <max-time>),


  <action>)

You enter hour:minute:second:tick time into the <min-time> and <max-time> fields.

Example. What changes in the volume were made between 5 and 10 seconds before a heater adjustment is made?

This question involves finding the onset times of all heater adjustments, finding cases of volume whose onset lies at or between 5 and 10 seconds before the heater adjustment, and printing out the values of those volumes. The query is as follows:

query(beforet(state.var(?ordstate,<onset>,<offset>,H,<SUBSYS>,<VAL>),




   sys.var(?ordsys,<onset>,<offset>,V,<SUBSYS>,?v),




   00:00:05:00,




   00:00:10:00),


  print(?ordstate,?ordsys,?v))

In the first part of the beforet() operator, the base variable becomes state.var and its <PARAM> argument is set to the constant H. The predecessor variable becomes sys.var, and its <PARAM> argument is set to V. The ords of the two variables are bound, plus the value of sys.var. The minimum and maximum time to seek the onset of a beforet() event are 5 and 10 seconds.

The answer is as follows:

PRINT:

8,   4,   22

8,   6,   23

---

Note: This macro operator does not collect any sys.var information for state.var cell 5 at 11 seconds, even though sys.var cell 1 is still happening between 5 and 10 seconds before the heater change in cell 5. This is because the beforet (and aftert) operators specifically look for onsets to fall within the range specified, rather than for the cell to be ongoing.

Find n to n+mth events before or after some other event—ord-based

You can also use what we call “ord-based” before and after operators. With these, the query language looks for events that have ordinal values that lie within a certain range before or after the base events. The ord-based before and after operators explode somewhat like the following

query(aftero(<base-var>,<successor-var>,<min-ord>,<max-ord>),<action>)

Example. You may be interested in the next three control actions that happen after a heater change. You would find this with the following query, making min-ord 1 and max-ord 3.

query(aftero(state.var(?baseord,<onset>,<offset>,O,<SUBSYS>,<VAL>),




  state.var(<ord>,<onset>,<offset>,?a,?b,?c),




  1,




  3),


  print(For ,?baseord,the next actions are: ,?a,?b,?c))

The output is as follows:

PRINT:

For
3
the next actions are:
H
A
5

For
3
the next actions are:
H
A
9

For
3
the next actions are:
O
A
8

For
6
the next actions are:
I
A
8

For
6
the next actions are:
H
A
9

For
6
the next actions are:
M
L
8

---

Test immediately prior or next case before some other event—time-based

Example. What is the mitigation level when Tom makes an OBSERVE statement prior to a change in FR?

To formulate a query of this question, we could take the change in FR as the base event and then look for cases of Tom making an OBSERVE statement prior to that. We will have to use time-based querying, because the ords and the timestamps of cells in the sys.var variable and the speechcode variable do not correspond.

query(previnstbt(sys.var(?ordsys,<onset>,<offset>,FR,<SUBSYS>,<VAL>),





   speechcode(?ordspeech,<onset>,<offset>,OBSERVE(Tom,?mit))),


  print(?ordsys,?ordspeech,?mit))

When we run this we see the following output:

PRINT:

13,   12,   -1

18,   17,   0

18,   18,   +1

---

You may be puzzled that the cell pair 17, 18 (where 17 is the base event) is returned. Surely cell 18 in speechcode has an onset time that lies between that of cell 17 in speechcode and cell 18 in sys.var?

The reason cell pair 17, 18 is returned is as follows. In the query we bind <MITIGATION> to ?mit. This means that when the query tests cell 18 in sys.var against cell 17 in speechcode, ?mit is bound to 0. The internal workings of the previnstbt query therefore look to see if there’s another instance of OBSERVE(Tom,0) between cell 17 in speechcode and cell 18 in sys.var. There’s not—the only other instance of OBSERVE in that time interval is OBSERVE(Tom,+1), which doesn’t count!

If we want to return cell pairs that exclude any case of OBSERVE(Tom,<MITIGATION>) we have to find the value of ?mit first, and then let the cell pair be tested without <MITIGATION> being specified any further:

query(and(speechcode(?ordspeech,<onset>,<offset>,OBSERVE(Tom,?mit)),


  previnstbt(sys.var(?ordsys,<onset>,<offset>,FR,<SUBSYS>,<VAL>),




speechcode(?ordspeech,<onset>,<offset>,OBSERVE(Tom,<MITIGATION>)))),


  print(?ordsys,?ordspeech,?mit))

This query now returns the following result:

PRINT:

13,   12,   -1

18,   18,   +1

---

Find next case after some other event.

Example. Where is the next OBSERVE statement after an ANNOUNCE with 0 value?

For this query we are working within the same variable. We need to determine whether we mean “next” in terms of ords or times. In this case we’ll chose time. We set up the following query.

query(nextinstbt(speechcode(?o1,<onset>,<offset>,ANNOUNCE(<SPEAKER>,0)),



      speechcode(?o2,<onset>,<offset>,OBSERVE(<SPEAKER>,<MITIGATION>))),


  print(?o1,?o2))

Notice that some extra arguments have been inserted into the print() operator and substituted with text to produce:

PRINT:

After Announce at,   5,   next Observe is at,   6

After Announce at,   9,   next Observe is at,   12

After Announce at,   19,   next Observe is at,   23

---

If you turn Tab Delimiters on (see Query menu) for purposes of printing inside MacSHAPA the tabs will take up the equivalent of one space, and your output will look better:

PRINT:

After Announce at 5 next Observe is at 6

After Announce at 9 next Observe is at 12

After Announce at 19 next Observe is at 23

---

Using simple arithmetic

 XE  "Query language:operators:arithmetic" 
 XE  "Query language tutorial:using simple arithmetic" 
You can perform simple arithmetic in the query language: addition, subtraction, multiplication, and division. In addition you can compare two quantities and return the larger or smaller. The query language also includes accumulation-based operators that do such things as counting the number of times a pattern is matched, summing over a value, and finding the minimum or maximum value of an argument.

Adding, subtracting, multiplying, and dividing

The operators for adding, subtracting, multiplying, and dividing are:

•
plus(<x>,<y>)

•
minus(<x>,<y>)

•
times(<x>,<y>)

•
divide(<x>,<y>)

1.
Let’s imagine you want to add 10 degrees to the value of the temperature in waterbath3.db before printing it out. You can do this with the plus() operator. 

query(sys.var(<ord>,<onset>,<offset>,T,<SUBSYS>,?t),


  print(plus(?t,10)))

PRINT:

13

34

35

36

---

2.
You can also use arithmetic operators in the <condition>, as follows. In this case, the result of multiplying the volume by 2—times(?x,2)—is compared against 50 to see if it’s greater—gt(times(?v,2),50). If so, the print statement is executed.

query(and(sys.var(?o,<onset>,<offset>,V,<SUBSYS>,?v),



   gt(times(?v,2),50)),


  print(In cell,?o,twice the volume is greater than 50.))

PRINT:

In cell 11 twice the volume is greater than 50.

---

3.
In the divide() operator, the first term, <x> is divided by the second term, <y>. Let’s divide the onset timestamps in state.var of waterbath3.db by 2:

query(state.var(<ord>,?on,<offset>,<PARAM>,<SUBSYS>,<VAL>),


  print(Onset,?on,divided by 2 =,divide(?on,2)))


(When you get to the “e” in “divided” the query language will “explode” with the divide() operator. Don’t worry—just go ahead and type the final “d” and the divide() syntax will go away. )

PRINT:

Onset
00:00:00:00
divided by 2 =
00:00:00:00

Onset
00:00:00:00
divided by 2 =
00:00:00:00

Onset
00:00:00:00
divided by 2 =
00:00:00:00

Onset
00:00:00:00
divided by 2 =
00:00:00:00

Onset
00:00:11:00
divided by 2 =
00:00:05:30

Onset
00:00:19:00
divided by 2 =
00:00:09:30

Onset
00:00:21:00
divided by 2 =
00:00:10:30

Onset
00:00:30:00
divided by 2 =
00:00:15:00

Onset
00:00:41:00
divided by 2 =
00:00:20:30

---

Arithmetic operations mixing integer, float, and timestamp types

 XE  "Query language:timestamps in:mixed numerical type operations" 
 XE  "Query language tutorial:mixing integer, float, & timestamp types" 
As the previous example showed, you can mix numerical types in the query language. In that example, you divided timestamps by an integer value, and a correct result emerged in timestamp form.

It’s important to understand what happens when you mix integer, float, and timestamp values in the query language’s arithmetic operators. Below is a table showing <x> and <y> types in the rows and columns and the resulting value in the cells of the table. The table is symmetrical about its axis, so whether a value is in the <x> or <y> argument of an operator does not matter.

_______________________________________________________


integer
timestamp
float

_______________________________________________________

integer
integer
timestamp
float

timestamp
timestamp
timestamp
float

float
float
float
float

_______________________________________________________

Basically, the presence of floats always forces operations to floats, and timestamps force integers to timestamps (as we saw in the previous section). 

To illustrate this we’ll perform a set of simple queries. In these we use the assign() operator, which really acts like a variable in arithmetic. 

 XE  "Query language:timestamps in:examples of mixed numerical types" 
1.
To say:

A = 2+3

print A


we compose and apply the following query:

query(assign(?a,plus(2,3)),print(?a))

PRINT:

5

---


We’ll use assign() operators here rather than real data to make it easier to see what is going on when we mix integer, float, and timestamp types. 

2.
In this example, mixing integer and float leads to float output:

query(assign(?a,plus(2,3.0)),print(?a))

PRINT:

5.000000

---

3.
Mixing integer and timestamp types leads to timestamp output. Note in the next query that the “2” is understood to refer to ticks.

query(assign(?a,plus(2,00:00:00:03)),print(?a))

PRINT:

00:00:00:05

---

4.
Mixing float and timestamp types leads to float output. Again, the “2.0” has been interpreted as ticks:

query(assign(?a,plus(2.0,00:00:00:03)),print(?a))

PRINT:

5.000000

---

Note: Internally, MacSHAPA always converts timestamps to ticks, so integers and the left hand side of floats are treated as ticks also, when in combination with timestamps.

5.
Timestamps are subject to integer truncation when an odd (non-even) timestamp value is divided by an integer. Thus the remainder is discarded in the following example:

query(assign(?a,divide(00:00:00:03,2)),print(?a))

PRINT:

00:00:00:01

---

6.
In the case of division by a float value, the output will be in ticks and will carry six decimal places. 

query(assign(?a,divide(00:00:00:03,2.0)),print(?a))

PRINT:

1.500000

---

Counting values

 XE  "Query language tutorial:counting values" 
To count the number of times something happened, use the count() operator:

count(<form>)

The <form> part does not take any substitutions.

For example, to count the number of times in waterbath3.db that “H” in <PARAM> of state.var was set to a value greater than 7 you’d use the following query:

query(and(state.var(<ord>,<onset>,<offset>,H,<SUBSYS>,?r),



   gt(?r,7)),


  count(<form>))

COUNT:

Count = 2

---

Summing values 

 XE  "Query language tutorial:summing values" 
The syntax of the summing function is as follows:

sum(<addend>)

This function, like count and print, is used in the action part of a query. Each time the <condition> is matched, the <addend> is added to the sum so far. The <addend> part does not take any substitutions.

The following query would sum all the <VAL> constants in sys.var:

query(sys.var(<ord>,<onset>,<offset>,<PARAM>,<SUBSYS>,?x),sum(?x))

SUM:

Sum = 287

---

A very important use of sum() is calculating durations of events of interest. Thus a statement such as the following:

sum(minus(?offset,?onset))

would yield the total duration of some class of events by summing the durations of each case. For example, we could sum the total amount of time that Sam made commands to Tom:

query(speechcode(<ord>,?on,?off,COMMAND(Sam,Tom,<MITIGATION>)),


  sum(minus(?off,?on)))

SUM:

Sum = 00:00:07:00

---

The summing function prints the sum and also reports the number of times that its addend was bound to a constant that was not a legal number. This result:


SUM:


Sum = 27


Summation suppressed for 2 matches.

would mean that the sum of the addends was 27, but that the addend was twice bound to non-numeric values.

Finding a mean

 XE  "Query language tutorial:finding a mean" 
To find the mean of some value, use the cmean() operator in the <condition> side of your query. In the example below, we find the average amount of time that Sam spends when he gives commands to Tom. 

query(speechcode(<ord>,?on,?off,COMMAND(Sam,<TO>,<MITIGATION>)),


   cmean(minus(?off,?on)))

CMEAN:

Number of numerical matches = 3

Minimum numerical match = 120.000000

Maximum numerical match = 180.000000

Average of all numerical matches = 140.000000

---

The printout in the Query Output window gives the number of numerical matches made (some items may not have been numerical), the minimum value matched, the maximum value matched, and the average, or mean, of all numerical matches. In the case shown, the result is given in ticks. You would have to divide by 60 to get seconds, 3600 to get minutes, etc.

Finding minimum or maximum of two values

 XE  "Query language tutorial:finding min or max of two values" 
Sometimes it’s useful to know which of two values is the lower or higher—either numerically or in terms of an alphabetical sequence. The following query uses CR.2.db, examines pairs of cells with the same ords, and prints the ord and whichever cell value is the later in an alphabetical sequence.

query(and(XCODES(?ord,<onset>,<offset>,?x),



   YCODES(?ord,<onset>,<offset>,?y)),


  print(?ord,max(?x,?y)))

PRINT:

1,   A

2,   S

3,   F

4,   D

5,   A

6,   S

7,   S

8,   F

9,   V

10,   E

11,   D

12,   S

13,   G

14,   E

15,   S

16,   S

17,   D

18,   S

19,   R

20,   E

---

In waterbath3.db, we can compare the <VAL> argument in state.var and sys.var cells with the same ords, and return the smaller of the two values:

query(and(state.var(?cell,<onset>,<offset>,<PARAM>,<SUBSYS>,?state),



   sys.var(?cell,<onset>,<offset>,<PARAM>,<SUBSYS>,?sys)),


  print(min(?state,?sys)))

PRINT:

5

5

1

5

6

8

5

9

4

---

Finding minimum or maximum value across all matches

 XE  "Query language tutorial:finding min or max across all matches" 
Being able to find the minimum or maximum value across all matches in a query can be very useful. For example, you might want to know what the maximum value of the volume was over a whole range. You can do this with the cmin() and cmax() operators. They are called “cmin” and “cmax” to distinguish them from the min() and max() operators—the “c” stands for “cumulative.”

cmin(<val>)

cmax(<val>)

Let’s find what the maximum value of the volume was, using waterbath3.db. To do this you’d set up the following query:

query(sys.var(<ord>,<onset>,<offset>,V,<SUBSYS>,?what),


  cmax(?what))

CMAX:

Numerical max = 26

Text max is undefined.

---

This tells us that the maximum value was 26. The cmin() and cmax() functions look for the minimum and maximum text values (in terms of ascii strings) as well as the maximum numerical values. In the CR.2.db document we could find the code in XCODES with the earliest alphabetical value:

query(XCODES(<ord>,<onset>,<offset>,?v),


  cmin(?v))

CMIN:

Numerical min is undefined.

Text min = A

---

The minimum—or alphabetically earliest—code is “A.” In this case, the numerical minimum is undefined. However, the empty string is by definition the string with the minimum value. Empty cells will therefore be returned as having lower values than any cell with contents in it.

Using strings

 XE  "Query language tutorial:finding strings" 
 XE  "Query language:operators:strings" 
 XE  "Query language:operators:substrings" 
The query language offers several ways to handle strings:

•
substring() allows you to find ordered sequences of characters within text and nominal variables.

•
concat() lets you concatenate two or more strings into one.

•
concatq() lets you concatenate two or more strings into one, putting quotes around the result.

Finding substrings

 XE  "Query language tutorial:finding strings" 
You can look for strings of characters within other strings. For example, if the <val> of a text variable were to read “Now is the time” you could search for the presence of a substring such as “is” in this <val> and then perform any operation on the matches as part of the <action>. 

The substring operator is valid for text and nominal types, but no others. It takes the following form:


substring(<substr>,<string>)

where <substr> is the substring being sought, and <string> the string in which the substring is being sought. 

Thus to look for the letter sequence “is” in all the cells of “verbal” in waterbath3.db and to print out the entire contents of cells containing “is”, you would use the following query:

query(and(verbal(<ord>,<onset>,<offset>,?x),



   substring(“is”,?x)),


  print(?x))

PRINT:

Sam:  OK, volume is starting to increase...

Sam:  ...and so is flow rate.

Sam:  You haven’t done anything to the mixer value and volume is going up pretty fast.

Tom:  I wonder why the flow rate is decreasing?

Sam:  Temperature’s still rising.

---

You can use this feature to start creating encodings on the basis of words found in text and nominal variables. Thus, you might want to try to automatically encode all cases where Tom talks by inserting the string “Tom_talks” into a new variable.

You need to find cells with the substring “Tom:” in them, bind the onsets and offsets of those cells, and tell the query language to insert new cells into the variable “new” with onsets and offsets corresponding to the previous bindings and the val equal to “Tom_talks”. 

You need to create a nominal variable called “new” before you can type the query below. MacSHAPA won’t know how to explode the variable “new” until it exists. 

The query should look as follows:

query(and(verbal(<ord>,?on,?off,?x),



   substring(“Tom:”,?x)),


  insert(new(<ord>,?on,?off,Tom_talks)))

After you have applied this query, you’ll need to look at your variable “new” to see if 12 new cells containing “Tom_talks” (without quotes) have been inserted with the correct onset and offset timestamps.
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Concatenating strings

 XE  "Query language tutorial:concatenating strings" 
 XE  "Query language:operators:concatenation" 
You can concatenate strings using either of the concatenation operators:

concat(<str1>)

concatq(<str1>)

For example, let’s use CR.2.db and concatenate the values in the XCODES and YCODES and put them in a new variable called “combo” (lower case). 

1.
You’ll need to create this variable first—make it a nominal variable.

2.
The following query finds cells in XCODES and then finds cells in YCODES with the same ord. The values are bound to ?x and ?y, and then ?x and ?y are concatenated in the concat() operator.

query(and(XCODES(?o,<onset>,<offset>,?x),



   YCODES(?o,<onset>,<offset>,?y)),


  insert(combo(<ord>,<onset>,<offset>,concat(?x,?y))))

3.
Look at your spreadsheet for the 20 cells that should have been inserted into “combo”.

The difference between the concat() and concatq() operators is seen in how quoted strings inside arguments are handled. To see this difference:

4.
Now make the O and the H in state.var cells 3 and 4 into “O” and “H”. To do this, get rid of the old constants first so you see <SUBSYS> ,and then type a double quote. You’ll get a pair of quotes and will be able to type straight away between them.

5.
Set up the following query. To get multiple arguments for concat(), put the insertion point on <str> and press the comma, (, ), <, or > key. 

query(state.var(<ord>,<onset>,<offset>,?p,?s,<VAL>),print(concat(?p,?s)))


If you now apply the query you will see that the quotes are stripped.

PRINT:

ML

IA

OA

HA

HA

OA

IA

HA

ML

---


The concatq() operator, however, will retain the quotes in the original:

query(state.var(<ord>,<onset>,<offset>,?p,?s,<VAL>),print(concatq(?p,?s)))

PRINT:

ML

IA

“O”A

“H”A

HA

OA

IA

HA

ML

---

Selecting and deselecting cells, and operations with selected cells

In MacSHAPA there are many ways you can select cells in the spreadsheet, and there is a lot you can do with such a selection (see Chapter 50 on Selections and Deselections). The query language has a role to play here too, letting you do the following:

•
select cells in the spreadsheet that conform to a specified pattern

•
deselect cells in the spreadsheet that conform to a specified pattern

•
perform operations on cells that are already selected in the spreadsheet.

Selecting cells

 XE  "Query language tutorial:selecting cells" 
 XE  "Query language:operators:cell selection/deselection" 
To select cells, in the <condition> you must bind the ords of the cells you want to select, and then in the <action> you must instruct those cells to become selected. 

The select() operator adds cells to an existing spreadsheet selection. It does not remove the prior selection and then select only the cells specified. This opens the way to building a selection with successive select() operations, if necessary.

1.
For example, if we wanted to select all cells containing “S” in the variable XCODES of CR.2.db, we would first set up our query in the following general form:

query(<condition>,select(<var>))

2.
Because we want to select cells in the variable XCODES, we can bind the <condition> and the <var> field in the select() operator to XCODES, which will explode as usual.

query(XCODES(<ord>,<onset>,<offset>,<val>),


  select(XCODES(<ord>,<onset>,<offset>,<val>)))

3.
Now we must constrain the pattern in the <condition> to XCODES cells coded as “S” and bind the ord of those cells. In the <action>, we bind the ord of XCODES inside select() to the ords of the cells we’ve found in the <action>:

query(XCODES(?ord,<onset>,<offset>,S),


  select(XCODES(?ord,<onset>,<offset>,<val>)))

4.
When you apply this query, you’ll see that cells 2, 6, 12, and 16 become selected.
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You may wonder why you can’t just put the ord binding in the select() operator in the <action>, to make the following:

query(XCODES(?ord,<onset>,<offset>,S),


  select(?ord))




Illegal
The problem is that there may be many different ords in the spreadsheet with the values bound to ?ord (for example, every non-empty variable has a cell with an ordinal value of 1). If you don’t specify a variable, MacSHAPA doesn’t know which of these possibilities you want to select. 

More importantly, by making it necessary to specify which variable you’re talking about, the query language opens the way to making much more powerful selections. For example, for every cell in XCODES containing “S” you could select the cell with the ord one greater in YCODES:

query(XCODES(?ord,<onset>,<offset>,S),


  select(YCODES(plus(?ord,1),<onset>,<offset>,<val>)))

You should see cells 3, 7, 13, and 17 in YCODES become selected.
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Note that this selection is added to the previous selection. If you want to get rid of the previous selection before running your query, just click anywhere on the spreadsheet when it is active. Any existing selection will be removed.

After a select() operator is applied, diagnostics are printed to the Query Output window. The diagnostics inform you how many cells were selected, plus whether any selections were suppressed or were duplicates. See the Appendix for how to proceed if selections were suppressed or duplicated.

Deselecting cells

 XE  "Query language tutorial:deselecting cells" 
 XE  "Query language:operators:cell selection/deselection" 
To deselect cells, in the <condition> you must bind the ords of the cells you want to deselect, and then in the <action> you must instruct those cells to become deselected. 

The deselect() operator removes cells from an existing spreadsheet selection. Therefore you have to have cells already selected in the spreadsheet if deselect() is going to make any difference. You can also deselect cells in a succession of queries. When put in combination with select() this opens the way to some powerful manipulations. (The same is true of the Select and Deselect buttons on the Vocab Filter window—see Chapter 30 on Filtering Data With the Vocab Filter.)

For example, we might want to remove all cells except those with a “D” in them from the variable XCODES in CR.2.db. There are two steps to this operation:

1.
Select all cells in XCODES. You can do this by dragging over the cells with the mouse, or by selecting the variable name in the spreadsheet and then choosing Select All in Variable from the Edit menu. (Of course, this will get rid of all previous selections).

2.
Start a query and replace <action> with the deselect() operator, so that the query is as follows:

query(<condition>,deselect(<var>))

3.
Because we want to deselect cells in the variable XCODES, we bind the <condition> and the <var> field in the deselect() operator to XCODES, which will explode as usual.

query(XCODES(<ord>,<onset>,<offset>,<val>),


  select(XCODES(<ord>,<onset>,<offset>,<val>)))

4.
Now we must constrain the pattern in the <condition> to XCODES cells coded as “D” and bind the ord of those cells. In the <action>, we also bind the ord of XCODES inside deselect() to the ords of the cells we’ve found in the <action>:

query(XCODES(?ord,<onset>,<offset>,S),


  deselect(XCODES(?ord,<onset>,<offset>,<val>)))

5.
Now apply the query. If you look at your spreadsheet you should see that the cells with “S” are the only ones not selected. The remaining selected cells are the following (do a Listing report or copy the cells onto the Clipboard to get a compact view of what remains selected).





[image: image301.wmf]
After a deselect() operator is applied, diagnostics are printed to the Query Output window. The diagnostics inform you how many cells were deselected, plus whether any deselections were suppressed or were duplicates. See the Appendix for how to proceed if deselections were suppressed or duplicated.

Working with selected cells

 XE  "Query language tutorial:working with selected cells" 
 XE  "Query language:operators:cell selection status" 
You can also perform operations on cells that are already selected. For example, you might want to print out the ord, onsets, offsets, and/or values of selected cells.

In the following example we will select some cells in CR.2.db and then extract information from them.

1.
Select the first five cells in the variable XCODES.

2.
Set up the structure of your query as follows:

query(and(<arg1>,selected(<var>)),<action>)

3.
To access selected cells, you must first bind the ords of cells in the variable and then look through to see which cells corresponding to these ords are selected. So expand your query further, as follows:

query(and(XCODES(<ord>,<onset>,<offset>,<val>),



   selected(XCODES(<ord>,<onset>,<offset>,<val>))),


  <action>)

4.
Now bind the ords:

query(and(XCODES(?ord,<onset>,<offset>,<val>),



   selected(XCODES(?ord,<onset>,<offset>,<val>))),


  <action>)

5.
Finally, bind the value in the first argument of the and() operator, and insert a print statement that prints out the value:

query(and(XCODES(?ord,<onset>,<offset>,?val),



   selected(XCODES(?ord,<onset>,<offset>,<val>))),


   print(?val))

6.
Apply the query. You should see the following result:

PRINT:

A

S

F

D

A

---

You can use the selected() operator to extract information about the selected cells. In the following case from waterbath3.db, the values of the three arguments of selected cells in state.var are printed out:

query(and(state.var(?ord,<onset>,<offset>,?x,?y,?z),



   selected(state.var(?ord,<onset>,<offset>,<PARAM>,<SUBSYS>,<VAL>))),


  print(?x,?y,?z))

PRINT:

H,   A,   9

O,   A,   8

I,   A,   8

---

You can also extract the values of selected predicates. 

query(and(speechcode(?ord,<onset>,<offset>,?val),



   selected(speechcode(?ord,<onset>,<offset>,<val>))),


  print(?val))

PRINT:

ACKNOWL(Tom,Sam,-1)

ANNOUNCE(Sam,0)

ANNOUNCE(Tom,0)

---

Further, you can bind the arguments of a specific predicate and then test to see whether cells matching that pattern are selected. If so, you print out the bindings. In this following case we want to know the speaker and mitigation level of ANNOUNCE verbalizations that are selected.

query(and(speechcode(?ord,<onset>,<offset>,ANNOUNCE(?sp,?mit)),



   selected(speechcode(?ord,<onset>,<offset>,<val>))),


  print(?sp,?mit))

PRINT:

Sam,   0

Tom,   0

---

Manipulating and changing your document

The query language allows you to manipulate your document in the following ways:

•
insert. new cells into the spreadsheet

•
modify cells already in the spreadsheet

•
delete cells already in the spreadsheet.

•
clear any coding or constants such as a predicate, the contents of an argument, or a nominal cell value.

Because there is no “undo” function, it is important to be cautious when using these operators. Make sure you have a backup copy of your document. Moreover, if there’s enough memory you might consider making copies (in the spreadsheet) of the variable(s) you are working on so that if something unwanted happens you still have the old data readily at hand.

Inserting cells

 XE  "Query language tutorial:inserting new cells" 
 XE  "Query language:operators:inserting cells" 
The query language allows you to insert data into a newly-created variable. Before you use the query language to do this, though, you must create the new variable through the standard spreadsheet routines. 

The insert operator has the following form:

insert(<var>)

Let’s insert some new cells into a new variable. These cells will contain the settings of the output valves, found in the existing state.var, multiplied by two. 

1.
Pull down Variables from the Spreadsheet menu. Enter “mat.var” as the new variable name, declare it to be a matrix, and place it after column number 4. Press OK, and then scroll to the right hand side of the spreadsheet to confirm that an empty variable titled mat.var has indeed been created. Once you have done this, return to the query language by pulling down the Query menu and selecting Open.

2.
Start a query, replacing the <condition> and <action> as follows. On the <condition> side the important arguments for the new variable will be bound from state.var. On the <action> side, type “insert”. This is the command to insert spreadsheet cells into mat.var. 

query(state.var(<ord>,<onset>,<offset>,<PARAM>,<SUBSYS>,<VAL>),


  insert(<var>))

3.
Now bind the critical arguments in state.var that will be needed in constructing mat.var:

query(state.var(<ord>,?on,?off,O,<SUBSYS>,?a),


  insert(<var>)


The ord will not be needed. This query will pass the timestamps through to the new variable, and MacSHAPA’s spreadsheet cell sorting routine will work out what the ords should be for the new cells.

4.
Now replace <var> in the insert() operator with the name “mat.var” and making the bindings shown. The onset and offset are passed from state.var, and the value becomes two times the value of the ?a bindings.

query(state.var(<ord>,?on,?off,O,<SUBSYS>,?a),


  insert(mat.var(<ord>,?on,?off,times(?a,2))))

5.
Apply the query. In the Query Output window you’ll get some feedback telling you what has happened (it may not be visible in the spreadsheet until you scroll).

INSERT:

  3 cell(s) inserted.

---

6.
In the spreadsheet, scroll over to mat.var if it is not already in view. There should be three spreadsheet cells in it, as shown:
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After an insert() operator is applied, diagnostics are printed to the Query Output window. The diagnostics inform you how many cells were inserted, plus whether any insertions were suppressed or were duplicates. See the Appendix for how to proceed if insertions were suppressed or duplicated.

Deleting cells

 XE  "Query language tutorial:deleting existing cells" 
 XE  "Query language:operators:deleting cells" 
Occasionally you may wish to delete some cells from your document. This is done similarly to inserting. The delete operator has the following form:


delete(<var>)

where <var> stands for a variable name.

Before doing the next exercise, make sure you have a backup copy of your document!  

1.
Select Save As... from the File menu

2.
Enter the name “waterbath4.db”

3.
Press OK.

Now you will be working on waterbath4.db rather than waterbath3.db, so you won’t lose data from waterbath3.db.

To delete cells, you specify a pattern you wish to match in the <condition> of your query. You bind the <ord> of all cells you match. Then you tell MacSHAPA to delete all cells in a particular variable that have the same <ord>s as your bindings.

Let’s delete all cells in waterbath4.db in which Tom makes an announcement,

1.
Make the appropriate substitutions to achieve the basic form of the query needed:

query(speechcode(<ord>,<onset>,<offset>,<val>),delete(<var>))

2.
Now we need to constrain the <condition> to announcements made by Tom and we need to bind the ord of these cells:

query(speechcode(?ord,<onset>,<offset>,ANNOUNCE(Tom,<MITIGATION>)),


  delete(<var>))

3.
Finally, we specify that we want to delete cells in speechcode that have the ords we’ve bound. We must bind the ords on both sides  because MacSHAPA needs to know which cells matched the pattern specified in the condition, so it can then delete only the cells that matched. 

query(speechcode(?ord,<onset>,<offset>,ANNOUNCE(Tom,<SPEAKER)),


  delete(speechcode(?ord,<onset>,<offset>,<val>)))

4.
Apply the query. In the Query Output window you’ll get some feedback telling you what has happened (it may not be visible in the spreadsheet until you scroll).

DELETE:

  2 cell(s) deleted, 0 duplicate(s).

---

5.
Scroll over to the speechcode variable and confirm that the cells in question have been deleted. If you save your document now, the deletion will be permanent, but if you close without saving, the original document will not be altered.

Note:  It is important to remember that at present MacSHAPA does not have any Undo capability!  Once you have deleted data, it is gone for good. Thus, if you are planning to carry out any deletions, make sure you save your document (preferably under a different name) before doing these deletions. If the wrong cells are deleted, you can then re-open your original document and try again (remembering to save another backup copy).

After a delete() operator is applied, diagnostics are printed to the Query Output window. The diagnostics inform you how many cells were deleted, plus whether any deletions were suppressed. See the Appendix for how to proceed if problems arise.

Modifying cells

 XE  "Query language tutorial:modifying existing cells" 
 XE  "Query language:operators:modifying existing cells" 
Quite often you may wish to modify the way some coding has taken place. Normally, changes to spreadsheet material are made in the Vocab Filter. However you can also modify, or change, parts of your spreadsheet with the query language.

For example, imagine that you wish to recode all cells with the value “A” in YCODES  as “Animal”. Instead of inserting new cells in the spreadsheet, you are now modifying existing cells.

The modify operator has the following form:


modify(<var>)

where <var> stands for a variable name.

Let us work through the example given above. Be sure to make a backup copy of your CR.2.db document under a different name before carrying out modifications!

1.
Make the first substitutions so that YCODES replaces the <condition> and modify() the <action>.

query(YCODES(<ord>,<onset>,<offset>,<val>),modify(<var>))

2.
Now we constrain YCODES to cases in which the value is “A” and we make a note of the ords of such cells with the binding ?ord.

query(YCODES(?ord,<onset>,<offset>,A),modify(<var>))

3.
Finally, we replace the <var> inside the modify operator with the full expansion of YCODES. We pass the ?ord values to the <action> so MacSHAPA knows which cells to modify. We must bind the ords on both sides  because MacSHAPA needs to know which cells matched the pattern specified in the condition, so it can then modify only the cells that matched. In addition we change the value to “Animal”. This gives:

query(YCODES(?ord,<onset>,<offset>,A),


  modify(YCODES(?ord,<onset>,<offset>,Animal)))

4.
Now apply the query. The Query Output window will provide basic information on the changes made.

MODIFY:

  3 cell(s) modified, 0 duplicate(s).

---

5.
Looking at your spreadsheet, you should see the changes you’ve made. Note that the onset and offset timestamps have not been affected but have remained at their previous values. They did not need to be specified in the query—in other words, it was not necessary to bind the onset and offset in the <condition> and pass these bindings to the modify() operator in the <action>.
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What happens if only one argument is to be modified in cells that have many arguments in their values? In waterbath3.db’s matrix variable sys.var, imagine that we want to find cases where volume is greater than 22 and change the value to the word “high.” We don’t want to change any other arguments—just the last one. The query to achieve this would look as follows:

query(and(sys.var(?o,<onset>,<offset>,V,<SUBSYS>,?a),gt(?a,22)),



   modify(sys.var(?o,<onset>,<offset>,<PARAM>,<SUBSYS>,high)))

Within the modify() operator, all arguments except the ord and the last argument, <VAL>, have been left in their template form. This means that any current codings will be preserved. 

After a modify() operator is applied, diagnostics are printed to the Query Output window. The diagnostics inform you how many cells were modified, plus whether any modifications were suppressed or were duplicates. See the Appendix for how to proceed if modifications were suppressed or duplicated.

Testing constant types

 XE  "Query language tutorial:testing for type of constants" 
 XE  "Query language:operators:testing for type of constants" 
MacSHAPA has a set of type operators that allow you to test whether the contents of a cell is a particular type or not. This is particularly useful when examining the contents of arguments inside predicates or matrices.

The type operators are the following:

•
isinteger(<arg>)

•
isfloat(<arg>)

•
istime(<arg>)

•
isnominal(<arg>)

•
isqstring(<arg>)

•
istext(<arg>)

•
ispred(<arg>)

•
isempty(<arg>)

To see how these operators work, edit the first argument of state.var as shown in the figure below. You are creating a collection of different constant types that you can then test.





[image: image304.wmf]
1.
The basic structure of our query to test types in this case will be as follows:

query(and(<arg1>,<arg2>),print(<arg1>))


in which <arg1> will constrain the variable and cells to be tested and <arg2> will test whether bindings are of a certain type. 

2.
To print out cases of integer types in state.var, then, the query would be further expanded as follows:

query(and(state.var(<ord>,<onset>,<offset>,<PARAM>,<SUBSYS>,<VAL>),



   isinteger(<arg>)),


  print(<arg1>))

3.
Finally, the necessary constants and bindings have to be inserted. The <PARAM> argument is replaced by ?p, which will be tested for integer type in the isinteger() operator. If ?p is integer type, then the print operator will execute for that match to the pattern.

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



  isinteger(?p)),


  print(Cell,?ord,is an integer:,?p))

4.
Apply the query. You should see the following output. 

PRINT:

Cell 2 is an integer: 99

---


(To get this output, Tab Delimiters was checked in the Query window so that the output would be tab delimited. Tabs are rendered as single spaces in the Query Output window, which provides attractive output.)

5.
Now apply the following queries to get the output shown underneath each case:

Float

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   isfloat(?p)),


  print(Cell,?ord,is a float:,?p))

PRINT:

Cell 1 is a float: 99.900000

---

Timestamp

Timestamps can exist in the values of cells.

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   istime(?p)),


  print(Cell,?ord,is a timestamp:,?p))

PRINT:

Cell 5 is a timestamp: 00:00:01:00

---

Nominal

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   isnominal(?p)),


  print(Cell,?ord,is a nominal:,?p))

PRINT:

Cell 3 is a nominal: O

Cell 8 is a nominal: H

Cell 9 is a nominal: M

---

Quote string

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   isqstring(?p)),


  print(Cell,?ord,is a quote string:,?p))

PRINT:

Cell 4 is a quote string: “O”

---

Text

Text can only exist in text cells. 

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   istext(?p)),


  print(Cell,?ord,is text:,?p))

PRINT:

  no matches

---

Predicate

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   ispred(?p)),


  print(Cell,?ord,is a predicate:,?p))

PRINT:

Cell 6 is a predicate: ANNOUNCE(<SPEAKER>,<MITIGATION>)

---

Empty or null

query(and(state.var(?ord,<onset>,<offset>,?p,<SUBSYS>,<VAL>),



   isempty(?p)),


  print(Cell,?ord,is empty:,?p))

PRINT:

Cell 7 is empty: <PARAM>

---

Assigning values to a query variable

 XE  "Query language tutorial:assigning values to a query variable" 
 XE  "Query language:operators:assignment of value to query variable" 
Sometimes you might need to compute a value in several locations in a query. To avoid having to repeat this, you can assign this value to a query variable of your own choice, such as ?x, ?assign, etc. Quite often, assigning the results of a computation to a query can result in greater clarity, even if it doesn’t save much in the way of repetition.

The general structure of the assign operator is as follows:

assign(<query-var>,<val>)

As a very simple case, we can use the query language to assign the output of an arithmetic operation to a query variable, and then print the variable.

query(assign(?myvar,times(45,2)),print(?myvar))

PRINT:

90

---

For a more complex case, we could work through pairs of cells with the same ords in verbal and state.var, and see if the onset of each state.var cell is less than twice the duration of its paired cell in verbal (this is a “nonsense” case for illustrative purposes only!). The query is set up with an and() operator with four arguments replacing the <condition>:

query(and(verbal(?ord,?on,?off,<val>),



   assign(?diff,times(minus(?off,?on),2)),



   state.var(?ord,?on2,<offset>,<PARAM>,<SUBSYS>,<VAL>),



   lt(?on2,?diff)),

print(?ord,?on2,?diff))

The output is as follows:

PRINT:

1
00:00:00:00
00:00:10:00

2
00:00:00:00
00:00:04:00

3
00:00:00:00
00:00:02:00

4
00:00:00:00
00:00:04:00

5
00:00:11:00
00:00:16:00

---

Cells 1 through 5 of verbal and state.var satisfy the condition that the onset of a cell in state.var (middle column) is less than twice the duration of the corresponding cell in verbal.

Organizing the Queries window

 XE  "Query language tutorial:organizing Queries window" 
 XE  "Queries window environment:organizing queries" 
Here are several tips for creating some structure and organization in the Queries window:

•
Use null queries to separate groups of functionally related queries from other such groups.

•
Use a “comment() predicate to make comments. In the Global Vocab create a predicate called “comment(<what>).” Whenever you want to make a comment about a query, type “comment” rather than “query” at the next line. Insert your comment in the”<what>“ part of the predicate. It’s best to put your comment in quotes so that it is not treated as a code by MacSHAPA and therefore takes up less space.

 XE  "Queries window environment:annotating/commenting on queries" 
Here’s an example of a Queries window in which these ideas have been applied:
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You will have seen the need to do a lot of cutting and pasting as you worked through these queries. See the section A Quick’n’Dirty Query Pasting Trick within the section Managing Queries in the Queries Window of Chapter 56 for ways to paste operator names into already-expanded queries without losing the constants and bindings already made.

Final word

By now you should have a reasonable idea of what the query language can do. By combining the query language operators in new ways—ways not shown here—you can do a great deal with it. Try things out, and you’ll get a better feeling for what you can do with it.
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