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ConventionsUsed in ThisManual

This manual uses the following typographical conventions:

Getting Sarted

Dialog Box

File

dir filename

File = Open

Sml | Med | Lrg

Press Enter

Press Ctrl + O

Italicized text is used for book titles and for
emphasis.

Bold text is used for the first instance of aword
that is defined in the glossary.

Computer font represents text that you will see
on the screen, including menu names, features,
buttons, or text that you have to enter.

In this context, the text in computer font
represents an argument that you type exactly as
shown, and the italicized text represents an
argument that you must replace with an actual
value.

The“=" isused in ashorthand notation to show
thelocation of Agilent VEE featuresin the menu.
For example, “File = Open” meansto select
the File menu and then select open.

Choicesin computer font, separated with bars
(]), indicate that you should choose one of the
options.

In this context, bold represents a key to presson
the keyboard.

Represents a combination of keys on the
keyboard that you should press at the same time.




Contents

Introduction

Overview of AQIHENE VEE .......cco oo 3
Advantages of Using Agilent VEE for Test Development ................. 3
Creating Programsin AgIenNt VEE ..........cccoovevieiee e 4
Creating Operator Interfacesin Agilent VEE ..o 7
Leveraging Existing Test Programswith Agilent VEE ..................... 9
Controlling Instruments with Agilent VEE...........cccooviiinininienn 9
Improving Test Capabilitieswith Agilent VEE ..........cccccoeviviieenenne 10

Installing and Learning About Agilent VEE .........cccccoevievvien e e e, 11
Installing Agilent VEE and 1/O Libraries........cccocveieevivsceenieeneennens 11
Learning about Agilent VEE ... 11
Ordering Free Evaluation SOftware...........cocoeveieeeiinenene s 12

MATLAB SCript OVEIVIEW .....c.ciuiriiiiieiirienieseeeeee e 13
Signal Processing TOOIBOX .......cccccevieriienniee e 14
About Full-Featured MATLAB ....ccocveieeeeeeee s 14

Obtaining Agilent VEE SUPPOTt........ccooiieveeieeree e eseeseesiee e seee e 16
Obtaining Information on the World Wide Web ........cccccovvvvnrennee 16

Sources of Additional Information for MATLAB.......ccccovvevvvvceenne, 17

1. Usingthe Agilent VEE Development Environment

OVEIVIBIW ...ttt nnennen e 21
Interacting With AgIlent VEE ..o 22
SUPPOIEd SYSLEMS ...ttt 22
The Mouse and the MENUS ..........coceriirereneeereee e 22
Starting AGIENt VEE ... 23
The Agilent VEE WINAOW .......ccceeciieiiiecee e 23
GEING HEP o 25
WOrking With ODJECES.......ccueieieiriereierere e 29
Adding Objects to the WOrk Area ........cccocvererenenensenesenese s 29
Changing ObJECE VIBWS.........coiiiiieirieieseeeeeeste s 31
Selecting an ObJECt MENU .......cceeieiiie e 32
MOVING 8N ODJECE ....c.oeiiiiiie e sree s 33
Duplicating (or Cloning) an ObJECt ..........cccurererereerieienerese e 35

Contents-1



CopYiNg aN ODJECL.......eiueeerieriiriesierieiere st 35

Deleting (Cutting) an ODJECE .........ccvovriireririrerire s 36
Pasting an Object (“Undoing” aCut) .......cccceveevieeveevenceesecreee e, 36
Changing the Size of an ObJECE........ccccieiiriier e 37
Changing the Name (Title) of an Object .......ccccccveveevieevericniieeiens 37
Selecting or Desalecting ObJECES........cccevveerenirieeeesese e 38
Selecting Several ODJECLS........coviiieirenee e 39
Selecting/Deselecting All ODJECES........cccvevevinirenenerreeeeese e 39
Copying Multiple ODJECES.......cccvecieeereeree e 40
o ] 1] 7o @ o) ="t £ 40
Creating Data Lines Between ObJECtS .......ccvevvceevieececcieeneeceee e 41
Deleting Data Lines Between ObJECES ........ccovvveeeeeerenene e 42
Moving the Entire WOrk AF€a..........ccoerverieereninieneseeseseeie s 43
Clearing the WOrk Ar€a.........ccceeeeiriniieeeeeses s 43
Changing Default Preferences........cocoveveeeiee e cvee e see e e 44
Understanding Pinsand TErmMINals.........ccoevveveenieenieesieeree e ese e seeens 46
Adding aTerminal ........ccce e e 48
Editing Terminal INformation ..........ccccooerninieninesereesesesesesens 49
Deleting @Terminal ........ccooeieiniriereeeese e 51
Connecting Objectsto Make aProgram ..........cccccecveneneienenienenenenens 52
Lab 1-1: Display Waveform Program..........cccccceveevevniensieeseesneenen, 52
RUNNING @ Program........cccccvvriie e 54
Changing Object PrOPErtieS .......cccccevieeciecieeriee e 55
Printing the SCreen ..o 58
SAVING @PTOGIaM ..o 59
Exiting (Quitting) AGIENt VEE ........ccooiieeeceseeeeen 61
Re-Starting Agilent VEE and Running a Program............ccccceevuennee. 62
Managing Multiple Windows in the Workspace..........ccccccevvervenee. 62
How Agilent VEE ProgramsWork .........cccccocivvieevn i 64
Lab 1-2: Viewing Data Flow and Propagation ............ccccceeevverennne 65
Lab 1-3: Adding aNOiSe GENErator .........coerverieeeeeieesiesieseeseesieeas 65
Lab 1-4: Adding an Amplitude Input and Real64 Slider .................. 68
Chapter CheCKIiSt .......cciiiieree e e 71

Contents-2



2. Agilent VEE Programming Techniques

L@ Y= V= ST 75
General TEChNIQUES .......c.ciiiiiiieeeee e 76
Lab 2-1: Creating a USErODJECT .......ccevveieeeriiriirieriereseseeee e 76
Lab 2-2: Creating aDialog Box for User Input .........ccccecveveeieennnnne 82
Lab 2-3: USiNg DataFileS .....cccveeeieee e 85
Lab 2-4: Creating aPanel View (Operator Interface) ........cccoceeeeee 89
Lab 2-5: Mathematically Processing Data .........ccccooeveenerienieniennen. 92
USING DAA TYPES ....veeeierieriiierieiriesie st 92

USINg Data Shapes ........cocoveieiercecee e 93

Using the Formula Object ...........ccoevervieivier e 94

USING ONINE HEIP ..o e 97
Using the HEIP FaCility ....c.cocveveeieese e 97
Displaying Help about an OBbject .........cccvvvvireneiccneeee 98
Finding the Menu Location for an Object ...........ccccovviiveeinnenieene 98
Other Practice Exercises Using the Help Facility ........cccooevveninnnne 99
Debugging Programsin Agilent VEE ... 100
Showing Data FlOW ......cccviiiie e 100
Showing EXECULiON FIOW ........cccveieriee e cee st 101
Examining Dataon aLine.........ccccoeverineenienineeseesese s 102
Examining TErMIiNalS........covveiierinesieeeeeee s 103
Using the Alphanumeric Displays for Debugging ..........ccccoeveuene. 103
USiNG BreakpointS........cccveiieieeiie e e esiesseese e ssieeseeense e e seeenes 104
RESOIVING EFTOIS.....cveciecie e e e ettt et 106
Using the Go To Button to Locate an EXror........cccceeveeeveevveveeenen, 106
Following the Order of Events Inside an Object..........cccccvvvuenenee. 107
Following the Execution Order of Objectsin aProgram................ 110
Stepping Through aProgram............ceveenenneneseeeeeesee e 111
Practice ProgramsS.........cceeieier e e ee e s e e s s 113
Lab 2-6: Generate a Random Number............cccoeveieininincicenn 113
Lab 2-7: Setting and Getting a Global Variable..........cccccceecvenenee. 114
Documenting Agilent VEE Programs ...........ccceceeereneneneiesiesienesienens 117
Documenting Objects with Description Dialog Boxes.................... 117
Generating Documentation Automatically ..........cccceeeeerienirenienen. 118
Chapter ChECKIiSt.........cceeieiee e 122

Contents-3



3. Easy Waysto Control Instruments

(@Y= V= SRS 125
PanEl DIIVELS.....ccui ettt ne e nne s 126
DireCt [/O ODJECT ... 126
PC Plug-in Boards with ODAS DIIVES ......ccccceeevceeseeeenieeseee e 127
PC Plug-in Boards with 1/O Library ........ccccccevivcviiicceenecveenie, 127
VXIPIUG&E Play DIIVELS......coci et sre e e 128

Configuring an INSIFUMENT ........ooveiririreeereser e 129
Lab 3-1: Configuring an Instrument without the Instrument Present ...

129
Selecting an Instrument to Usein aProgram..........c.ccceceeveeiennnnns 135
Adding the Physical Instrument to the Configuration..................... 137

USING @PaNel DIIVEL .....ccoeieeceece et se e e s sne e 138
Lab 3-2: Changing Settings on aPanel Driver..........ccccocvvveienne. 138
Moving to Other Panels on the Same Driver ........ccccceevvveieecieenen, 140
Adding Inputs and/or Outputsto aPanel Driver..........cccccecvevenene. 141
Deleting Data Input or Output Terminals..........ccccevceeieeeveereeneeenn 142
ON Y OUN OWN ..ttt sttt s sbesneene 142

UL g To l DT (= ot LS 143
Lab 3-3: USING DIr€Ct 1/O ..o 143
Sending a Single Text Command to an Instrument ............ccccc....... 144
Sending an Expression List to an Instrument...........cccocveeeevvieennnne 146
Reading Data From an INStrument ..........cccocoeevevceevecceenecseeseeens 147
Uploading and Downloading Instrument States ..........cccoccveveenenne. 150

Using PC PIUg-in BOArdS.........cccoeeiie e see e ses e sneens 152
USING ODASDIIVENS ..ottt 152
Data Translation’s Visual Programming Interface (VPI) ................ 154
AMPLICON ...ttt 154
ComputerBoards PC PIUG-INS ......coveieevr e see e see e 155
Meilhaus Electronic ME-DriverSystem.........cccccocvveveeceenenneesenenn, 157

Using aVXIplug& play DIIVES ........coeiiiieiiece e see e see e e 158
Lab 3-4: Configuring aVXIPlug&play Driver.......c.cccocevvreeennen. 158

Other [/O FEBIUIES.......ccveeeeeeee sttt 163

Chapter ChECKIISt ........cveieirieeeee e 164

Contents-4



4. Analyzing and Displaying Test Data

(@Y= VL= OSSR 167
Agilent VEE Data Shapes and Data TYPES........ccceverervereeeriesenienienens 168
Agilent VEE Analysis Capabilities ..........ccoooreererinineneene e 171
Using Built-In Math ODJECES ........ccceiiiieice e 172
Accessing a Built-in Operator or FUNCLioN .......cccceveeeveeveeccencnenn, 172
Lab 4-1: Calculating Standard Deviation..........c.cccceevveeevieecieseeenne. 173
Creating Expressions with the Formula Object .........cccccevevvivecinnnenne. 175
Evaluating an Expression with the Formula Object......................... 176
Using an Agilent VEE Function in the Formula Object.................. 177
ON Y OUN OWIN ..ttt se et n e 179
Using MATLAB Script in AQIent VEE ..........coocevcevv e 181
Including aMATLAB Script Object in Agilent VEE...................... 184
Working With Data TYPES .......cvruerirerieierirese s 185
Displaying TESt DA ......cccrueueeeeirienierieesesie st 188
Customizing Test Data Displays .......ccooevirenrenenineseeese e 190
Displaying aWaveform.........ccceeceevieniecvience e 190
Changingthe X and Y SCalES.......ccccevivevieevieeiieniieeser e e scee e 191
Zooming in on Part of the Waveform..........c.cocecvevievievieevceneennns 191
Adding Delta Markersto the Display .........cocoveveieieeinineneeeas 192
Changing the Color of the TraCe.........cccvvvererneneseeeeeeeee e 193
For Additional PraCtiCe..........cccoveveieieese e 194
Chapter CheCKIiSt........ccceeiiiiee e e 195

5. Storing and Retrieving Test Results

(@Y= VL= SR 199
Using ArraySto Store TeSt RESUILS ......cocveeereriininenese e 200
Lab 5-1: Creating an Array for Test ReSUItS .........cccceeeevcevcevnenen, 201
Lab 5-2: Extracting Values from an Array ........cccceeeeeeveeeveevceesnnenns 202
Using the TO/From File ODJECES .....ocuviceviiecir e 204
Understanding 1/O TranSactions..........cccoveerenenenenenesesese s 205
1/O TransaCtion FOIMEL ..........cccoeveiiieesie e 206
Lab 5-3: Using the To/From File ObJeCtS..........cccoovveeienireeneeene 208
SendingaText NG to aFile ....ccooevveeee e 208
SendingaTime Stampto aFile ..., 209
Sending aReal Array toaFile ..o 210
Retrieving Data with the From File Object ...........ccoceveeveniiinenienen 212

Contents-5



Using Records to Store Mixed Data TYPES.......coevvereeerieeienieriesieeeeens 216

Lab 5-4: USING RECOITS.......ccueiiiuiriirienie et 216
BUIlding aRECOI........ccoeiiiiiiee e 217
Getting aField From a Record.........ccocevvvervie e 219
SettingaField in aRECOrd .......cccoocvvieeceee e 221
Unbuilding aRecord in aSingle SteP .......ccocvveveeeeeieineneeeeeeee 224
Using DataSets to Store and Retrieve Records ..........covcveeveeveeinnnene 226
Lab 5-5: USING DABSELS .......covveueriirinie et 226
Storing and Retrieving a Record from aDataSet...........cccocveveneee. 226
Customizing a Simple Test Database.........ccccovvveevevcecnecceenee e 231
Lab 5-6: Using Search and Sort Operations with DataSets ............ 231
Performing a Search Operation With DataSets............ccocvvrenenne. 231
Creating an Operator Interface for a Search Operation................... 232
Performing a Sort Operation on a Record Field............cccoveeveienee. 238
Chapter CheCKIiSt ......ccivieireeece e e 240

6. Creating Reports Easily Using ActiveX

(@Y= V= S 243
ActiveX Automationin Agilent VEE...........ccocooiiiiiininnnnceee 244
Listing ActiveX Automation Type Libraries..........cocecevevevieennenn 244
Creating and Using ActiveX Programs with Agilent VEE............. 245
Performing Operations Using ActiveX Statements.........cccccceeueeee. 246
Using CreateObject and GEtODJECL ..........covrerereenieieeseseeee e 247
Sending Agilent VEE Datato MSEXCH ........cccoviveieiininine e 249
Lab 6-1: Sending Agilent VEE Datato MS EXCel ........cccccveveeeneee 249
Creating an Agilent VEE to MS Excel Template........ccccvevvceeveenenne 257
Lab 6-2: Creating an Agilent VEE to MS Excel Template............. 257
ON Y OU OWN ...ttt st sbesneenea 259
Extending Capabilities With MS EXCel .........cccvevviiviiininincee 260
Using MS Word for Agilent VEE RePOIS.........ccccovireninesinenenienines 262
Lab 6-3: Using MS Word for Agilent VEE Reports...........ccceenee.. 262
Chapter CheCKIiSt ......c.ocueeicecece e 269

Contents-6



7. Using Agilent VEE Functions

(@Y= VL= OSSR 273
USING FUNCLIONS........eiiiiiiiieeeeeise et 274
Defining an Agilent VEE FUNCLION ... 274
The Differences Between UserObjects and UserFunctions ........... 275
Lab 7-1: UserFunction Operations..........cccocceveeeieesceeneeveeseeseee e 276
Creating a USErFUNCLION........coocveiece e see e 276
Editing @ USErFUNCLION.......ccoiiiiiiieseeeee e 279
Calling a UserFunction from an EXpression ..........ccccveevvveieenee. 281
Generating aCall to aUserFunction ............cccceceevveeveneccesie s 283
Chapter ChECKIiSE........ccceeieicee e 286

8. Using Operator Interfaces

(@Y= V= SR 289
Key Points Concerning Operator Interfaces..........coccovveinenenencnienne 290
Creating an Operator INterface......ccovvvcveveevieviee e 290
Moving Between Panel View and Detail View.......cccccccoeecevnennee. 291
Customizing an Operator Interface ........cccoevevieevieevinviescee e 291
Using Operator Interface ODJECES.........cocvvererririnesese e 293
Colors, Fonts, and INAICALOrS...........ocveeiieeieee e sreeeeeaeee e 293
GraphiC IMBGES.........coeriiieieiire e 293
Displaying a Control for Operator INput ...........ccoevceeeievieereecieenne 295
Displaying aDialog Box for Operator Input...........ccceeevceeieeneenne. 297
Displaying a Toggle Control for the Operator ..........c.ccceceveevvenee. 299
Aligning Objects in the Operator Interface.........c.ocovvveiivcceiinnnns 300
Creating an Operator Interface for the Keyboard Only ................... 301
Selecting SCreen COolOrS.......cc.ovierirereseieeses e 303
Displaying a Pop-Up Panel During Execution ...........cccccceveeveeennee. 304
Common Tasks In Creating Operator Interfaces........ccocvveevceecivccneene. 305
Lab 8-1: USING MENUS......cocciiiireieee et ee et sre e 305
Lab 8-2: Importing Bitmaps for Panel Backgrounds...................... 311
Lab 8-3: Creating a High Impact Warning..........cccceeeeenereneneennenn 313
Lab 8-4: Using an ActiveX COntrol ..........cccoerereneeneenenesesenieneens 318
Chapter ChECKIiSt........ccceeiiiee e e 321

Contents-7



9. Optimizing Agilent VEE Programs

(@Y= V= SRS 325
Basic Techniques for Optimizing Programs...........ccccoevenerenenceneneenns 326
Perform Math on Arrays Whenever Possible............ccccocenineiene. 326
Make Objects into lcons Whenever Possible...........cocccveieeveene 327
Reduce the Number of Objectsin Programs............cccecvevveveeninnne. 328
Other Ways to Optimize Agilent VEE Programs...........cccccevveeneee 330
Overview of Compiled FUNCLIONS .........cooeiireieiicnese e 332
Benefits of Using Compiled FUNCLIONS...........ccoeveieeieinenineeieee 332
Design Considerations in Using Compiled Functions.................... 333
Guiddinesin Using Compiled FUNCLIONS.........cccociveveevecvinneennns 334
Using Dynamic Link Libraries.........ccccvvevieveenien e ses s see e 335
Integrating aDLL into an Agilent VEE Program........ccccccceveeuneee. 335
An Example USINg @DLL .....ccciiiiiieierieeeeeeeeese s 337
Agilent VEE EXecution MOGES..........ccceririreieieese e 341
The Agilent VEE COMPIEr......cccooviiriiiiiieeeeee e 342
Changing the EXecution MOdE.........ccocverviernierniee e ese e 342
Effect of Changing the Execution Mode..........cccovvvcveierevecneeninnnn, 344
Chapter CheCKIiSt ......ccciveiece e e 349

A. Additional Lab Exercises

General Programming TeChNIQUES.........cccoeeveeveevieree e 353
F N o 1] ST o o [ 353
Testing NUMDEXS .......cooveece e e 356
Collecting Random NUMDESS.........ccoviiireirinesese s 360
Random NUMDEr GENEFALON ........ccovvireerienieeeesiese e e see e sae e 362
USING MASKS.....uiiiiiiiiieieriesie sttt 364

Using Strings and GIObalS.........ccceveeieerieenee e 368
Manipulating Strings and Globals...........cccceeeveveevee v 368

Optimizing TECANIQUES .......ocveeiecie e 370

USENODJECES ...ttt 372
Random NOise USErODJECL..........covrirerieiiireririe e 372

Agilent VEE USerFUNCLIONS.........cooviiiiiiicreeeeese e 375
USIiNG USEIFUNCLIONS........cooiieieecee e iee e e e 375

Creating Operator Panels and POP-UPS.......ccoveeverrirneeenieerieeniesseeeseeens 381

WOrKing With FIlES......c.ooiiieiieeec e 388
Moving Data To and From Files..........ccceovireninincnceereee e 388

Contents-8



RECOIAS ...ttt 390
Manipulating RECOIS ........ccvrueeririirienie e 390

Glossary

Index

Contents-9



Contents-10



Figures

Figurel-1. The “Random” Program in ANSI C......ccccceviviiviveeieenieeneens 5
Figure I-2. The Same “Random” Program in VEE .........c..cccccoeieiiennns 6
Figure 1-3. Panel View (or Operator Interface) of VEE Program............. 8
Figure 1-4. Contacting Product Support in VEE Help Menu.................. 16
Figure 1-1. The VEE Development Environment ..........cccccevveeveevennnen. 23
Figure 1-2. The VEE Welcome Screen in HElP ...ccvvvceevevvec e, 25
Figure 1-3. Using the HEIPp MEeNU........ccoceeveeiieecie e, 26
Figure 1-4. VEE Help ContentS Tab.....c.ccccovvieevie v, 27
Figure 1-5. Adding Objectsto the Work Area.........cccoevevveeveeneennene 30
Figure 1-6. Adding a Function Generator Object..........cccccevevieereevnnnnen. 31
Figure 1-7. Object in Open View and Icon View ........ccccceeveeveeveevennnen, 32
Figure 1-8. Selecting an Object MenU..........cccecveveeneevensee e, 33
Figure 1-9. Moving an ObJECE .......cccccevveeiir e 34
Figure 1-10. Cloning an ObJeCt ........ccccveeveevieesee e e, 35
Figure 1-11. Changing the Size of an Object ........ccccceevievvievinvceeiieenen, 37
Figure 1-12. Changing the Title of an ObjeCt........cccccevievvieriencinceeene. 38
Figure 1-13. Selected and Deselected Objects .......oovvevvevvenvcirccee e, 39
Figure 1-14. Multiple Objects during Copying .......ccccceveerreerieesversiveenne. 40
Figure 1-15. Creating Data Lines Between Objects..........cccoevveevienen. 42
Figure 1-16. Scroll Barsin WOrk Ar€a..........cccecveveeneesensenseeseesee e 43
Figure 1-17. Default Preferences Dialog BOX ......cccccvevvervieenieecieesenene 44
Figure 1-18. Dataand SequENCE PINS .......ccccccvvcieeveenee e see e 46
Figure 1-19. Show Terminals on an ObjeCt.........ccccevieeviirreerieecce e, 47
Figure 1-20. Using Show Terminals CheckboX .........ccccccvevevieniinicnnnen. 47
Figure 1-21. Adding aTerminal ..........ccoceeveerieeneesiesee e e 48
Figure 1-22. Obtaining Terminal Information...........ccccceeveevinvieevveenen. 49
Figure 1-23. Using the Selection Field..........ccccoevivervcnnie e, 50
Figure 1-24. Delete Terminal Dialog BOX.......cccoevveveevennensieecee e, 51
Figure 1-25. Creating aProgram ........cccceveeveeeieesesee e sseesee e 53
Figure 1-26. RUNNiNg aProgram ........cccceveeevieeseesiesee e e see e snee e 54
Figure 1-27. Changing the Function Field to Sine Wave............ccc........ 56
Figure 1-28. Highlighting a Frequency Field Number ...........c.ccceeueennee. 57
Figure 1-29. Example: Changing the Frequency Fieldto 10 Hz............ 57
Figure 1-30. Printing the SCreen. ..., 58
Figure 1-31. The Save File Dialog BOX (PC) ....cccocvvieveveeveenee e, 59
Figure 1-32. The Run button onthe Tool Bar ........ccccceveevveevcnveecieenen. 62
Figure 1-33. Multiple windowsinthe Work Area........cccccoevveevvenennen. 63

Contents-11



Figure 1-34. Typical simple-program.vee Display.........c.ccocevereiernnnne. 65

Figure 1-35. Example: Adding a Noise Generator Object ...........ccc..... 66
Figure 1-36. Function and Object BrowSEr ...........ccccoeevniineeneenieinnes 67
Figure 1-37. Example: Adding Input Terminals...........ccoeveveneneeeennne 68
Figure 1-38. Example: Adding a Real64 Slider Object............cccveneenee. 69
Figure 1-39. Displaying the Value on an Output Pin..........cccccceevveneneee. 70
Figure 2-1. UserObject WiNAOW ..........ccovverieririenienenieseeeeee e 77
Figure 2-2. usrobj-program.vee at an Early Stage.........ccccvvvvvrerenenne 78
Figure 2-3. Creating a USerODJeCt.........ccoviiinieiiiiinenc e 79
Figure 2-4. UserObject Renamed AdANOISE..........cccoevvriinieincinieenes 81
Figure 2-5. NOiSy COSINEWAVE........cccciriiririiieiririe e 82
Figure 2-6. The Int32 Input Configuration BOX ..........cccceerererienienienne 83
Figure 2-7. Int32 Input Added to usrobj-program.vee.............cccceueenee. 84
Figure 2-8. Runtime Pop-Up INPUE BOX .........ccovririneniereneseseseeee 85
Figure 2-9. Adding aDataFile...........ccccoiviiiinininineeeee e 86
Figure 2-10. Choosing an 1/0O TranSaction..........c.ccoueeenieeneeneenienennes 87
Figure 2-11. Adding aTo File ODJeCt ......ccocveiririnieeceeeee e 88
Figure 2-12. Adding aFrom File ObjeCt .........cccoevveirerinenine e 89
Figure 2-13. SImple-program.Vee..........cooverieeerenesesie e 90
Figure 2-14. Example: Creating aPanel View.......cccocovevvencnicnenenen. 91
Figure 2-15. USING Dat@ TYPES .....cueeuerieriirierieieeeeeie et 93
Figure 2-16. Connecting Data OBJECtS ........ccoevererinenencieeeeneseee 94
Figure 2-17. Creating a Formula Object Program............c.ccocevcereniennee. 95
Figure 2-18. Show Data FIOW .......ccccoveiiiriiniiieeecesie e 100
Figure 2-19. Data Flow in sSimple-program.vee..........ccccceerereniennene 101
Figure 2-20. Show EXeCUtion FIOW.........ccccoviinininineniereeeeeeesie e 101
Figure 2-21. Displaying the Value on an Output Pin..........cccccceevenene. 102
Figure 2-22. Displaying Information about aLine...........cc.ccocevevennene. 103
Figure 2-23. Set Breakpoint(s) .......cceererereereeeneresesieseesesesie s 104
Figure 2-24. Resume Program (same as the Run Button) .................... 105
Figure 2-25. Clear Breakpoint(S)........c.cerveruereeererieresiesiesesesesesee s 105
Figure 2-26. Pause or Stop aProgram............cceeeeeneneneneseesesesiens 105
Figure 2-27. Example Runtime Error Message using Go To............... 107
Figure 2-28. The Order of Eventsin an Object...........c.cccvevniniricnnes 108
Figure 2-29. Control Line Used to Execute Custom Title.................... 109
Figure 2-30. Start Objects Executing Separate Threads....................... 110
Figure 2-31. Step Into, Step Over, and Step Out Buttons on the Toolbar ..
111
Figure 2-32. The Random Program............ccoeeeerenenenenesiesiesiesenees 114
Figure 2-33. Set and Get a Global Variable..........c..ccccovvneiiinncnnns 116
Figure 2-34. The Description Dialog BOX.........ccveveninenninenesesines 118

Contents-12



Figure 2-35. The Beginning of the Documentation File....................... 119

Figure 2-36. The Middle of the Documentation File...............cccceuvnnee. 120
Figure 2-37. The Remainder of the Documentation File...................... 121
Figure 3-1. The HP54600A Scope Panel Driver .........ccccoeenenncnnen. 126
Figure 3-2. A Function Generator Direct 1/0O Object .........ccccevvvrurnnene 127
Figure 3-3. ODAS Driver Object in aVEE Program..........c.cccceeneennee 127
Figure 3-4. Importing a PC Plug-In Library ..........ccccooveevenenenncnenes 128
Figure 3-5. Callsto aVXIplug&play Driver from VEE ..................... 128
Figure 3-6. The Instrument Manager BOX ..........cccoviviinnincinieene, 129
Figure 3-7. Instrument Properties Dialog BOX ........cccccvevvenieneenieennne 130
Figure 3-8. The Advanced Instrument Properties Dialog...........cce..... 132
Figure 3-9. The Panel Driver FOIAer..........covviirinienineseeeescrenieae 133
Figure 3-10. Scope Added to List of Instruments............c.cccvverinennne. 135
Figure 3-11. Selecting scope{(@(NOT LIVE)) ...c.ccceovirerienenenieeeenes 136
Figure 3-12. The Function Pop-up Menu on fgen.........ccccocvvvvenenienne 139
Figure 3-13. Sweep Panel in Discrete Component Menu..................... 140
Figure 3-14. The Data Input and Output Areason a Driver................. 141
Figure 3-15. The Direct I/O Configuration Folder ............ccccovevnennne. 143
Figure 3-16. A Direct /O ODJECL........cceviririreieeesee e 144
Figure 3-17. The 1/O Transaction Dialog BOX..........ccccocvveeceriiinnennenn. 145
Figure 3-18. A Direct I/O TranSaCtion .........ccccoeeererenieninesenenenieneas 145
Figure 3-19. Direct I/0 Setup Using an Input Variable............cccc.e.... 147
Figure 3-20. Configuring aREAD Transaction ..........ccccccverereneniennas 149
Figure 3-21. Direct I/O Configured to Read a Measurement ............... 149
Figure 3-22. Learn String Configuration for HP54100A .........ccccceuenee. 151
Figure 3-23. ODAS Driver Entriesin Instrument Manager ................. 153
Figure 3-24. PC Plug-in Card with ODAS Driver as Formula Object 153
Figure 3-25. Amplicon Data Acquisition Example..........cccocvveneniennee 155
Figure 3-26. VEE Using a ComputerBoards 100 KHz Board.............. 156
Figure 3-27. Importing the ComputerBoards I/O Library ............c....... 156
Figure 3-28. ME Board Menu in VEE...........ccooviiiininececeneee 157
Figure 3-29. Selecting a VXIplug&play Driver .........cccoeeeriniincniennns 159
Figure 3-30. Selecting a Function for aVXIplug&play Driver............ 160
Figure 3-31. The HPE1412 Edit Function Pan€l ............cccccvvevnennne. 161
Figure 3-32. DC Voltage Function in VXIplug&play Object.............. 161
Figure 3-33. Configuration Folder in Edit Function Panel ................... 162
Figure 3-34. HPE1412 Driver Ready for aDC Reading..........cccccceu... 162

Figure 4-1. A VEE Function in the Function & Object Browser ......... 172
Figure 4-2. A MATLAB Function in the Function & Object Browser 173
Figure 4-3. Opening Function and Object Browser from fx Icon ........ 174
Figure 4-4. Calculating Standard Deviation ............cccceeevvenenenenieens 174

Contents-13



Figure 4-5. The Formula Object...........covviriiiriririse e 175

Figure 4-6. Evaluating an EXPreSSion .........cccccveveveneneneseseseseeneens 176
Figure 4-7. Formula Examples Using VEE Functions............c.ccce..... 177
Figure 4-8. VEE Functions Using One Formula Object ...................... 179
Figure 4-9. On Y our Own Solution: Ramp and SDEV ...........c.ccceuee. 180
Figure 4-10. MATLAB Script Object in aVEE Program ................... 182
Figure 4-11. Graph Generated by the Program...........cccceeveiennennnn 183
Figure 4-12. Adding Predefined MATLAB Objectsto a VEE Program ...
184
Figure 4-13. Changing Input Terminal Data TYpe......ccccoevvvrerereennne 187
Figure 4-14. Displaying a Waveform..........cccoeeenienienenenenesesesee 191
Figure 4-15. Delta Markers on aWaveform Display ..........ccoceveereenene. 193
Figure 5-1. The Collector Creating an Array ........ccoceeevereeeresiereeniens 202
Figure 5-2. Extracting Array Elements with EXpressions ................... 203
Figure 5-3. The TOFile ODJECt......c.cooviiiiririceeereeee s 205
Figure 5-4. An /O Transaction Dialog BOX.........ccccccevrviiinnennininncnnns 205
Figure 5-5. The TIME STAMP 1/O Transaction BOX ..........cccccevueuennee 210
Figure 5-6. Storing Data Using the To File Object ..........cc.ccoceveiennee. 211
Figure 5-7. Selecting String FOrMat ..........ccooeevineneneneresesesese s 213
Figure 5-8. Retrieving Data Using the From File Object..................... 215
Figure 5-9. Output Terminal Information on aRecord .............ccveee.e. 218
Figure 5-10. The AlphaNumeric Properties BoX .........cccovevvereneriennenn 220
Figure 5-11. Using the Get Field Object .........cccoeiveerininenenireceee 221
Figure 5-12. Using the Set Field Object..........ccocevviinenininccce 223
Figure 5-13. Using the UnBuild Record Object...........cccovvveiienriennnne 225
Figure 5-14. Storing an Array of Recordsin aDataSet ............c.c....... 228
Figure 5-15. Storing and Retrieving Data Using DataSets................... 230
Figure 5-16. A Search Operation with DataSets.............ccoeevvenrennes 232
Figure 5-17. Adding the Test Menu ObJeCt ........ccccvevvverirenieiicrecee 234
Figure 5-18. Adding a Menu to the Search Operation.............c.cccueuee. 236
Figure 5-19. The Operator Interface for the Database..............cccveneee. 237
Figure 5-20. A Sort Operation on aRecord Field...........ccoccvveinennnes 239
Figure 6-1. The ActiveX Automation Reference BoX.........ccocvvevenene. 245
Figure 6-2. Example of Data Type “ Object” .........ccccvvvrereierierierienene 246
Figure 6-3. Commandsto Set Up Excel Worksheet to Display Test Results
246
Figure 6-4. CreateObject and GetODJeCt .........ccccveveirenirerereecee 248
Figure 6-5. The Globals USErFUNCLiON ..o 250
Figure 6-6. Setting Up the MS Excel Worksheet ...........ccocevereiiennnne 251
Figure 6-7. Adding the Title and Datato the Sheet.............ccoeerennee 254
Figure 6-8. The Results Average Program..........c.ccoeveneneenesienieneens 255

Contents-14



Figure 6-9. Excel Worksheet for “Results Average” Program............. 256

Figure 6-10. Excel Worksheet for Array of Test Data..........cc.cccveeenee 258
Figure 6-11. Program for Array of Test Data..........cccceeevvenerenienienene 258
Figure 6-12. Program for On Y our Own EXEfCiSe ........cccvvevrerinrennen. 259
Figure 6-13. A VEE to MS Excel Program Example..........c.ccoceeeeenene 260
Figure 6-14. Object Variables..........ccevviiireneeeceseeeeeeees 263
Figure 6-15. Beginning of Lab 6-3 Program ...........cccceeevvenenenenieens 264
Figure 6-16. Adding the ActiveX Statements............ccoceevveeniirnennenen. 265
Figure 6-17. The Complete Program for Report in MSWord ............. 267
Figure 6-18. The MS Word Document Created by Lab 6-3................. 268
Figure 7-1. The Main and ArrayStats Windows...........cccccverereneniennns 277
Figure 7-2. Configuring the Pinsfor Call myFunction.............cccccce... 278
Figure 7-3. Calling the User Function ArrayStats...........ccocevereerieniennne 278
Figure 7-4. Editing the UserFunction ArrayStats..........ccocvererenenienene 280
Figure 7-5. After Editing ArrayStats Output to a Record..................... 281
Figure 7-6. Calling the ArrayStats User FUNCLion...........ccocevvvrenenienee 282
Figure 7-7. The Generate Menu in aUserFuNnction............cccoccevveene. 284

Figure 7-8. Generating a Call Object ArrayStats(A) from a UserFunction
285
Figure 8-1. Panel View Button and Detail View Button in Title Bar...291

Figure 8-2. A Selection of VEE Indicators...........ccccoovvereiencnincnienne 292
Figure 8-3. Logo Used as a Background Picture...........ccccoovvererieienne 294
Figure 8-4. Background Picture Used as Tile .........ccccoecvneciniinncnnen, 294
Figure 8-5. A Cropped Image in VEE ... 295
Figure 8-6. Controls from Various Data Submenus..............ccccceeeeneee 296
Figure 8-7. The Properties Dial0g BOX.........ccoeveieienerencniesieieceee 297
Figure 8-8. A TeXt INPUL BOX ....ocveeeueeeiiiesiinie e 298
Figure 8-9. An Example of Automatic Error Checking ...........ccceevnee 298
Figure 8-10. A Pop-Up MeSsage BOX.......ccoovreerineninie e 298
Figure 8-11. The List SEleCtion BOX........cccocvreerireninie e 299
Figure 8-12. A Pop-Up File SElection BOX ..........ccoceveriennenenenenieens 299
Figure 8-13. Switches and Alarms Combined..............ccoevvevriirnennne. 300
Figure 8-14. Configuring Panel Properties...........ccooevevennenienenenieene 301
Figure 8-15. A Softkey Executing a UserFunction ............cc.cceceveniennee 301
Figure 8-16. Configuring the Confirm (OK) Object as a Softkey ........ 302
Figure 8-17. The Default Preferences Dialog BOX ........cccevnieiiiicnenne. 303
Figure 8-18. Color Selection for Screen Elements.........cc.ccccveevnvennne. 304
Figure 8-19. Early Stage in the Dice Program............ccccevvererenenienees 307
Figure 8-20. The Dice Program (Detail View)........ccccoeeveverenieiennne 308
Figure 8-21. The Dice Program (Panel View).........cccceoeivenieneneniennns 310
Figure 8-22. The Bitmap FUNCLION .........ccccvviriniieeceeee e 313

Contents-15



Figure 8-23. The UserFunction alarm (Detail View) ........c.ccocevevruennene 315

Figure 8-24. The Warning UserFunction (Detail View) .........c.cccueuee. 317
Figure 8-25. The Warning Program ...........ccceceerenenenenesiesesiese s 318
Figure 8-26. Using the ActiveX Control “ProgressBar” .........c.ccoeve.. 319
Figure 8-27. An ActiveX Control Example Using MSChart ............... 320
Figure 9-1. Calculating Square Roots per Measurement...................... 326
Figure 9-2. Calculating Square Roots using Math Array .........ccccc...... 327
Figure 9-3. Optimizing Programs by Using I1cons...........ccccvceveniennnne. 328
Figure 9-4. Function Calls without Optimization.............c.cccveenennee 329
Figure 9-5. Function Calls with Optimization.............c.cccveevierinicnnnes 329
Figure 9-6. Importing a Library of Compiled Functions...................... 335
Figure 9-7. Using Call Object for Compiled Functions.............c......... 336
Figure 9-8. A Program UsingaDLL (MANUALA49) ......cc.ccocevveruennne. 338
Figure 9-9. The Shared Library Name UserObject ...........c.ccvcevervennne. 339
Figure 9-10. Execution Mode Display in VEE Status Bar ................... 342
Figure 9-11. Default Preferences Button on Toolbar ............c.cccvveennee 343
Figure 9-12. Changing the Execution Mode in Default Preferences.... 343
Figure 9-13. Chaos.veein VEE 3 Mode with Open Displays.............. 345
Figure 9-14. Chaos.vee in VEE 3 Mode with Closed Displays........... 346
Figure 9-15. Chaos.vee in VEE 4 or Higher Mode with Debugging Dis-
AL ... 347
Figure 9-16. Iterative Math Examplein VEE 3Mode.............cccoueunnee 348
Figure 9-17. Iterative Math Example Using VEE 4 or Higher Mode .. 348
Figure A-1. Apple Bagger, SOlUtion L..........ccccveeverinenenenineneseeenes 354
Figure A-2. AppleBagger, SOlUtION 2 .......ccccovirenenenenenesesesee s 355
Figure A-3. Testing Numbers (pop-up Shown) .........cccceervrercneennne 357
Figure A-4. Testing Numbers, Step 2.......cccooveverinenenescse e 358
Figure A-5. Testing Numbers, Step 3.......ccoooviririneienccre e 359
Figure A-6. Collecting Random NUMDEXS...........cccoeiniineininncenes 361
Figure A-7. Random Number Generator, Step L......ccccovvveeeveeceeinnnns 362
Figure A-8. Random Number Generator, Step 2......ccccovvveevevieeceeivnnnnns 363
Figure A-9. The Mask Test, SEED L ..c.vvivvreeeierierierere e 365
Figure A-10. Mask TeSt, SEED 2....ccvvivieieeesiesie e sie e s e seenee e 366
Figure A-11. Manipulating Strings and Globa Variables.................... 368
Figure A-12. Optimizing VEE Programs, Step 1........cccceevvrereniennne. 370
Figure A-13. Optimizing VEE Programs, Step 2.........cccccvvrereniennnne 371
Figure A-14. A Random Noise USerODject ..........covevvririniniciiiinennns 373
Figure A-15. The NoiseGen USerObjeCt ..........ccoovvveriveeeineiecininenes 374
Figure A-16. User FUNCLiONS, SEEP L....coceeieviceeee e 376
Figure A-17. User FUNCLIONS, SEEP 2...cvveveeciececieee e 378
Figure A-18. User FUNCLioNS, SEEP 3....voveeiciceeee e 379

Contents-16



Figure A-19.
Figure A-20.
Figure A-21.
Figure A-22.
Figure A-23.

384

Figure A-24.
Figure A-25.
Figure A-26.
Figure A-27.
Figure A-28.

User FUNCLIONS, SEEP 4 ... 380
UserObject to Ask Operator to Input A and B................ 382
Panel for Operator to Enter A andB........ccoevvvvveeennee. 382
UserObject to Ask Operator Whether to Display A or B384
Panel for Operator to Choose Whether to Display A or B....
Generate an Error if Operator Does Not Enter a Choice 386
Moving DataTo and From Files..........ccocvoeveniniiieninnnnns 388
Manipulating Records, Step 1.......cccoveeeieineneninienieens 391
Manipulating Records, Step 2........ccooeveieineninenenieens 393
Manipulating Records, Step 3.......cccooveieeineneninenieens 395

Contents-17



Contents-18



Tables

Table4-1. Agilent VEE Data TYPES......cccvevrirrieecrerieerieeieesiee e e 168
Table 4-2. DISPIAYS....cceeeeiiiie et e 188
Table 5-1. Typesof /O Transactions ........ccccceveeeveeveeviesee e enee e 206
Table 5-2. 1/O Transaction ENCOAING ........ccccceveeveevincnieeie e 207

Contents-19



Contents-20



| ntroduction




I ntroduction

This chapter introduces Agilent VEE and its major features. You will also
learn how to install and learn about V EE, and how to obtain VEE support.
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Overview of Agilent VEE

Agilent VEE isagraphical programming language optimized for building
test and measurement applications, and programs with operator interfaces.
Thisrelease of the Agilent VEE product family includes VEE Pro 6.0 for
groups of engineers that need to create complex test and measurement
systems, and VEE Onelab 6.0 for individual engineers and scientists
responsible for design and data acquisition.

Advantages of Using Agilent VEE for Test Development

VEE offers many advantagesin test devel opment:

B Increase your productivity dramatically. Customers report reducing their
program development time up to 80%.

B UseVEE in awiderange of applicationsincluding functional test, design
verification, calibration, and data acquisition and contral.

B Gaininstrument 1/O flexibility controlling GPIB, VXI, Serial, GPIO, PC
Plug-in cards, and LAN instruments. Use “panel” drivers, V XIplug& play
drivers, ODASdrivers, “direct I/O” over standard interfaces, or imported
libraries from multiple vendors.

B Use ActiveX Automation and Controls on PCs to control other
applications such as MS Word, Excel, and Access that assist with
generating reports, displaying and analyzing data, or putting test results
into a database for future use.

B Increase throughput, build larger programs with ease, and become more
flexible in instrument management. VEE has a compiler; a professional
development environment suited for large, complex programs; and
advanced instrument management capabilities.

B |everage your investment in textual languages such as C/C++, Visual
Basic, Pascal, Fortran, and Rocky Mountain Basic.
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Creating Programsin Agilent VEE

VEE programs are created by selecting objects from menus and connecting
them together. The result in VEE resembles a data flow diagram, which is
easier to use and understand than traditional lines of code. Thereisno
laborious edit-compile-link-execute cycle using VEE.

The following two figures compare a simple function programmed first in a
textual language (ANSI C) and then in VEE. In both cases, the function
creates an array of 10 random numbers, finds the maximum value, and
displays the array and maximum value.

Figure I-1 shows the program, called “Random,” in the ANSI C textual
language.
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/* Program to find maximum element in array */
#include <math.hs>

main( )

{

double num[10],max;

int 1i;

for (i1=0;i<10,i++){

num([i] =(double) rand( )/pow(2.0,15.0);
printf ("$f/n",numlil] ;

}

max=num/[0] ;

for {i=1;i<10;i++){

if (num[i] >max)max=num([i] ;

}

printf ("/nmax; %f/n",max) ;

}

Figure I-1. The “Random” Program in ANSI C

Figure I-2 shows the same program in VEE.
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Figure I-2. The Same “Random” Program in VEE

In VEE, the program is built with program elements called objects. Objects
are the building blocks of a VEE program. They perform various functions
such as 1/0O operations, analysis, and display. When you view the objects
with all of their connections, as shown in Figure |-2, thisis called the detail
view. The detail view is analogous to source code in atextual language.

In VEE, data moves from one object to the next object in a consistent way:
datainput on the left, data output on the right, and operational sequence pins
on the top and bottom.

The objects are connected together to form a program. Follow the program
from left to right. In the “Random” program shown in Figure I-2, arandom
number isadded to the Collector - Create Array object tentimes,
creating an array. Then the program finds the maximum value in the array,
and displaysthe Max Value andtheArray values.

Using VEE, with its modular programming approach, you can reduce the
time it takes to create programs that control instruments, create customized
datadisplays, and develop operator interfaces. This method of test
development leads to productivity gains much greater than conventional
techniques.
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In Figure 1-2, some objects are displayed in detail, and some are displayed
with only the name showing. The objects that are displayed in detail are
shown in open view. Open view allows you to see the details of the object.
To save space and increase program execution speed, you can iconize
objects, or reduce them so that only the names are showing.

For example, in Figure I-2, the object labeled Random Number is shown as
anicon. The object labeled create Array isshown using an open view.
The open view is larger and more detailed. Object views are discussed in
more detail in “Changing Object Views’ on page 31 of Chapter 1, “Using
the Agilent VEE Development Environment.”

Creating Operator Interfacesin Agilent VEE

An additional benefit of programming in VEE isthat it only takes a few
minutes to create an operator interface.

Using the “Random” program from Figure I-2, the objects that the operator
needsto see are selected and put into apanel view. A panel view shows only
the objects the operator needsto run the program and view the resulting data.
Figure 1-3 shows the panel view of the “Random” program in Figure |-2.

The program and its operator interface are different views of the same VEE
program. You can go back and forth from one view to the other by clicking
the detail view and panel view buttons in the window title bar in VEE. Any
edits or updates that you make to a program (detail view) are automatically
made to the operator interface (panel view).

For more information about creating an operator interface, refer to “ Creating
aPanel View (Operator Interface)” on page 89.
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Figure I-3. Panel View (or Operator Interface) of VEE Program

With VEE, you can perform certain tasks in minutes that might take daysin
atextual language.

Create colorful, intuitive front ends to programs.

Create operator interfaces that can be used with a keyboard and mouse,
or keyboard input only.

Choose from awide assortment of user input and data display features.
Use pop-up panelsto create focus and conserve screen space.

Use labels, choose colors and fonts, and add beepers, notepads, buttons,
and switchesin avariety of formats.

Use your own or standard off-the-shelf ActiveX Controls (PC only) for
user input or displaying data.
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L everaging Existing Test Programswith Agilent VEE

On all supported operating systems, V EE provides mechanismsfor linking
conventional test programs aswell as commercia applications. For example,
you could use VEE to sequence existing tests in Rocky Mountain Basic, C,
C++, Visual Basic, Fortran, or Pascal (or any compiled or interpreted
language on your operating system). VEE al so provides a number of
interprocess communication features to share data with commercial
applications such as databases or spreadsheets.

On PCs, VEE supports standard ties to ActiveX Automation and Controls,
and DLLs.

Controlling Instrumentswith Agilent VEE

VEE provides many options for controlling and communicating with
instruments.

B Use panel drivers (instrument drivers) for over 450 instruments from
different vendors plus al drivers available from various vendors that are
V XIplug& play compatible in the Windows 95, Windows 98, Windows
2000, Windows NT 4.0, or HP-UX frameworks.

B Use VEE'sDirect I/O to send instrument command strings over standard
interfaces such as GPIB (IEEE - 488), GPIO, RS 232, VXI, or
LAN-based instruments for remote testing.

B Control PC plug-in boards from any manufacturer that supplies a
standard ODAS driver, or a Dynamic Link Library with the board.

B Usedirect VXI backplane control using embedded PCs or workstations.

B Control agreat variety of instrument types with an easy, organized
instrument management capability.
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I mproving Test Capabilitieswith Agilent VEE

The VEE products offer the following features and benefits:

Reduced development and maintenance time with graphical
programming.

Integration with conventional languages like C, C++, Visual Basic,
Pascal, Fortran, and RMB.

Convenient and flexible operator interface capabilities.
Support for most popular test platforms.

Use of ActiveX Automation and Controls.

Adgilent Technologies' excellent array of support options.
Easy and powerful documentation tools.

Ease of porting test data to standard spreadsheets and word processors for
reports.

Interprocess communication tools to link with other applications such as
relational databases or statistical analysis packages (VEE Pro 6.0 only).

Debugging tools that make the development and maintenance of large,
complex programs efficient (VEE Pro 6.0 only).

Powerful test executive tools included with the product (VEE Pro 6.0
only).

Remote test capabilities with VEE's Web monitoring features (VEE Pro
6.0 only).

Unlimited runtime for distribution of your programs (VEE Pro 6.0 only).

Low cost site licenses (VEE Pro 6.0 only).
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Installing and L earning About Agilent VEE

This section gives guiddlinesto install and learn about VEE, including
installing VEE, learning about VEE, using VEE, and obtaining VEE
support.

Installing Agilent VEE and I/O Libraries

For information on installing Agilent VEE OnelLab 6.0 and I/O Libraries,
refer to the installation materials you received with VEE. (The /O Libraries
are used by VEE to communicate with instruments.)

L earning about Agilent VEE

To learn more about using VEE, you can watch the VEE multimedia
tutorias, use online help, refer to manuals (including this one), and attend
VEE classes.

B VEE Multimedia Tutorials: The VEE Multimedia Tutorials, located in
theHelp = Welcome menu of VEE, are video presentations that
explain many key concepts of VEE. They demonstrate how to use VEE
menus, edit objects, and run programs. Each presentation takes three or
four minutes to complete, and you can watch them as many times as you
like. You can pause the Tutorial, run VEE to try what you have learned,
and then resume the Tutorial.

B VEE Online Help: One way to learn about the new features of VEE isto
select Help = Contents and Index = What’s New in Agilent
VEE 6.0.ReadHelp = Welcome = Introduction for anoverview
of the VEE product.

There are many other features of online help as well. For more
information, refer to “Getting Help” on page 25, and “Using Online
Help” on page 97.

B VEE Manuals: The manua set for VEE includes this manual, VEE
Onelab User’s Guide, and the VEE OnelLab Advanced Techniques
manual.
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B Agilent VEE Classes: For information about V EE classes, check the Web

sitehttp://www.agilent.com/comms/education.

Note The VEE programs for many of the lab exercises and programming
examplesin this manual areincluded in VEE, under Help = Open
Example... = Manual = UsersGuide.

Ordering Free Evaluation Software

Free evaluation software is available on a CD or by downloading from the
VEE website. To order the Agilent Technologies VEE Evaluation Kit CD,
call (800) 829-4444 in the U.S. or contact Agilent Technologies offices
worldwide at:

http://www.agilent.com/tmo
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MATLAB Script Overview

MATLAB® Script isasubset of the standard, full-featured MATLAB from
The MathWorks. It gives users direct access to the core set of MATLAB
functionality, such as advanced mathematics, data analysis, and scientific
and engineering graphics. The MATLAB Script object can be easily
included in any Agilent VEE program.

MATLAB Script includes hundreds of functionsfor:
B Dataanalysisand visualization
B Numeric computation, including:
U Linear agebra and matrix computation
U Fourier and statistical analysis
U Differential equation solving
U Trigonometric and fundamental math operations
B Engineering and scientific graphics, such as:
U 2-D and 3-D display, including triangulated and gridded data
U Volume visuaization of scalar and vector data

U Quiver, ribbon, scatter, bar, pie, and stem plots
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Signal Processing Toolbox

MATLAB Script for VEE also includes a subset of the MATLAB Signal
Processing Toolbox, which is built on a solid foundation of filter design and
spectral analysis techniques. Functions are included for:

B Signal and linear system models

B Analog filter design

B FIR and IR digital filter design, analysis, and implementation

B Transforms such as FFT and DCT

B Spectrum estimation and statistical signal processing

B Parametric time-series modeling

B Waveform generation

About Full-Featured MATLAB

MATLAB isan integrated technical computing environment that combines
numeric computation, advanced graphics and visualization, and a high-level
programming language. MATLAB includes hundreds of functionsfor:

B Data analysis and visualization

B Numeric and symbolic computation

B Engineering and scientific graphics

B Modding, simulation, and prototyping

B Programming, application development, and GUI design

MATLAB isused in avariety of application areas including signal and

image processing, control system design, financial engineering, and medical
research. The open architecture makes it easy to use MATLAB and
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MATLAB Script Overview

companion products to explore data and create custom tools that provide
early insights and competitive advantages.

AsaVEE user, you can incorporate the full power of MATLAB and the
Signal Processing Toolbox for applications involving data analysis,
visualization and modeling. By upgrading to the full versions of these
products, you can use awide range of additional MATLAB featuresin VEE
applications, such as creating user-defined functions (M-files), and access to
the MATLAB command window, the MATLAB Editor/Debugger, and the
Signa Processing GUI.

For more information about using MATLAB Script objectsin VEE
programs, refer to “Using MATLAB Script in Agilent VEE” on page 181 of
Chapter 4, “ Analyzing and Displaying Test Data.”
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Obtaining Agilent VEE Support

You can obtain VEE support viathe Web or by telephone (for startup
assistance).

Obtaining Information on the World Wide Web

The VEE website offers a variety of information, including application
notes, user tips, technical information, and information about VEE partners,
such as PC plug-in board vendors.

B Main VEE Website: http://www.agilent .com/find/vee.

B For Current Support Information: While connected to the network, in
VEE, click Help = Agilent VEE on the Web = Support. Figure
I-4 shows how to select support in VEE. Or, in the Web browser, select
http://www.agilent.com/find/vee and click “ Support”.

%2 VEE Onelab [_ O] =]
File Edit ‘iew Debug Flow Device |/0 Data Display “Window | Help

E= | §| | I g I:rl"| B W= & Contents and Index T

wiglcome
MATLAE Script 3 E g

Agilent YEE on the web ¥ Product R egistration
Support

Open Example...

Ingtrument Drivers
About VEE Onelab Education / Training

Agilent VEE Home Page

Agilent Technologies Home Page

Figure I-4. Contacting Product Support in VEE Help Menu

B For Complimentary Sartup Assistance: see phone support informationin
online help. In VEE, click Help = Contents and Index and choose
Agilent VEE Support.
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Sour ces of Additional I nformation for
MATLAB

For complete, detailed information on using the MATLAB Script object,
refer to the MATLAB Script Help Desk. In VEE, select Help = MATLAB
Script = Help Desk. TheMATLAB Help Desk Will appearin aWeb
browser.

For further information about MATLAB, MATLAB Toolboxes, and other
products from The MathWorks, visit www . mathworks . com or call
508-647-7000.

Other sources of information include:

B Complete MATLAB documentation:
www.mathworks.com/access/helpdesk/help/helpdesk.shtml

B MATLAB Upgrade Offer: A special offer isavailable for VEE Pro 6.0
and VEE OnelLab 6.0 users. To find out more, go to
www.mathworks.com/veeupgrade

B MATLAB Product Information: www.mathworks . com/products

B MATLAB Technical Assistance: www.mathworks.com/support

B MathWorks Store: www . mathworks . com/store

B MathWorks Home Page: www.mathworks . com

B Usenet Newsgroup: The comp . soft -sys.matlab NEWS group

provides aforum for professionals and students who use MATLAB and
have questions or comments about it and its associated products.
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Using the Agilent VEE Development Environment

Using the Agilent VEE Development
Environment

In this chapter you will learn abouit:

Supported systems

How to use the Help system

Starting VEE

The VEE window

Working with objects

Managing the workspace

Selecting menu items

Pins and terminals on VVEE objects

Connecting objects to make programs

Creating, running, printing, saving, and opening programs

How VEE programs work

Average time to complete: 1.5 hours

20
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Overview

Overview

In this chapter, you will learn how to start VEE, how to use menus, and how
to work with objects. You will learn about pins and terminalsin VEE. You
will connect objects together to build a simple VEE program, and learn how

VEE programs work.
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| nteracting with Agilent VEE

This section explains how to use the VEE graphical programming language,
including alist of systems supported, how the mouse and menus work, how
to get help, how to start VEE, and how to work in the VEE window.

Supported Systems

Thisversion of VEE, version 6.0, is supported on the following systems:

B Windows 95, Windows 98, Windows 2000, and Windows NT 4.0 on a
PC.

The Mouse and the Menus

You are probably familiar with the computer’s mouse- and menu-driven
interface: the pull-down menus, toolbars, and dialog boxes that you control
with the mouse and keyboard. V EE uses your computer’s interface. In the
instructions about using the mouse to operate menus, icons, buttons, and
objects, the common techniques are as follows:

B To “click” an item, place the mouse pointer on the desired item and
quickly press and release the left mouse button.

B To “double-click” an item, place the mouse pointer on the desired item
and click the left mouse button twice, in rapid succession.

B To“drag” anitem, place the mouse pointer on adesired item, hold the | eft
mouse button down, and move the item to the appropriate location. Then,
release the mouse button.

Theright mouse button is used less frequently. You will be advised if you are
to click the right mouse button. If your mouse has a middle button, you will
not useit for VEE.
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Sarting Agilent VEE

Windows Click start = Programs = Agilent VEE OneLab
6.0.

The Agilent VEE Window

After you have installed and started VEE, you will see the VEE window
shown in Figure 1-1.

TitleBar ¥, VEE OnelLab _ (O] =]
Menu Bar File Edit “iew Debug Flow Dewvice [/0 Data Digplay Window Help
ToolBar — D@ H& r i a3 gL 0Add®|Fmas o BE

Work Area

SatusBar  — Rready VEE B[00 |

Figure 1-1. The VEE Development Environment
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These items describe the parts of the VEE window.

Titlebar

Menu bar

Toolbar

Work area

Main

window

Satus bar

Thetop line in the window contains the VEE icon, the
window name, and the minimize, maximize, and close
buttons. Move the window by dragging the title bar. Click
the VEE icon to get the window’s menu.

The second line contains menu items, each of which
provides VEE commands or objects.

Thethird line containsicons, or buttons, that provide direct
access (or “shortcuts’) to the most commonly used menu
commands. (Place the mouse pointer over a button and
VEE displaysitsfunction.)

A region in a programming (edit) window such asMain,
UserObject, Or UserFunction in which you place
objects and wire them together.

A window that contains awork areain which you develop
and edit VEE programs. There can be other
programming/editing windows, such asUseroObject.

The bottom line displays messages about V EE status,
including two status indicatorsin the right corner. The
indicators (from left to right) show:

The execution mode

MOD appears when the program has been modified

This book focuses on VEE version 6.0. If you have an earlier version of
VEE (to check your version, click Help = About VEE OneLab),
inexpensive upgrades are available. If you have a support contract for
software updates, you will receive the new version automatically.

24

Chapter 1



Using the Agilent VEE Development Environment
Interacting with Agilent VEE

Getting Help

VEE providesan onlineHelp system for the VEE environment, and online
Help for individual objects and topics. In addition, you can get help in the
documentation that came with the computer and its operating system. The
PC onlineHelp includesinformation about topics such as:

Choosing commands on the menu bar
Selecting and dismissing menu items
Using toolbars

Understanding title bars and status bars
Clicking icons and buttons

Working with dialog boxes

Working with various types of windows
Using online help

To begin, you may want to start withthe Help = Welcome screen, where
you can access the VEE Multimedia Tutorials. The Welcome screen is
shown in Figure 1-2.

Yyelcome

., Welcome to o ‘
?} V E E 0 ne La b %% Agilent Technologies

Introduction

What's New We have a lot of greattips for getting the rmost

out of VEE, 50 leave the Weltorme window

turmed an far a while. IFyou turn off the

MATLAE Demo Welcame window, it is available fram the Help
menu.

Tutorials

Example Programs

¥ Show this screen at startup Mext Tip

Figure 1-2. The VEE Welcome Screen in Help
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VEE onlineHelp isdesigned for your operating system. Click Help and
the menu shown in Figure 1-3 appears. Help includes contents and index, the
Welcome menu (where the Tutorials are located), instrument drivers, Web
site information, examples, and version number.

Although you will not need to use VEE documentation to complete this
self-paced training, consult the product documentation for more detailed
information on any particular feature or concept. Use the Help system to
search for VEE topics you need to locate. The Help system can “jump” to
related topics.

¥ YEE Onelab = B
File Edit “iew Debug Flow Device [/0 Data Digplay Window | Help
NESEEG w003 F & M@ \_ifr}lentsandlndex e
‘elcome:
(=] x]

MATLAE Scrpt 3
Agilent YEE on the \web ¥

Open Example...

Aibouyt YEE Onelab

MEE || MOy

Figure 1-3. Using the Help Menu

Select contents and Index to start VEE Help as shownin Figure 1-4.
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Help Topics: Agilent YEE Onelab Help EHE

Contents | indew | Find |

Click a book, and then click Open. Or click another tab, such as Indes.

@ How Dol ..
@ Tell Me About ...

@ Reference

@ Guide to Agilent WEE Example Programs

@ About dgilent WEE Onelab Support

Dpen I Print... | Cancel |

Figure 1-4. VEE Help Contents Tab

TheHelp Contents tab containsthe following topics.

What’s New in Agilent
VEE 6.0

How Doll...

Tell Me About...

Guideto Agilent VEE
Example Programs

Reference

About Agilent VEE
OnelL ab Support

Explains new features.

Provides “how to” information for common
tasks.

Explains VEE concepts.

Summari zes example programs shipped with
VEE.

Provides reference information for all
functions and objects.

Provides information about getting support
for VEE.

Chapter 1
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Note As ashortcut to get help on a selected object and on dialog boxes, press F1
on your keyboard. In addition, Click Help in an object menu to get specific
information on that object.

For more information about using specific online He 1p features as you
develop programs, refer to “Using the Help Facility” on page 97.
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Working with Objects

A VEE program consists of connected objects. To create a program, select
objects from VEE menus, such as Flow, Data, and Display. Connect the
objects vialines that attach to the object pins. (For more information about
pins, refer to “Understanding Pins and Terminals’ on page 46.). Create a
program with agroup of connected objects.

This section describes how to select and use objectsin a program.

1. Start VEE. Click sStart = Programs — Agilent VEE OneLab
6.0 inWindows.

2. Follow theinstructionsin this section to experiment with objects.

Subsequent exercises assume you have started the V EE software. Refer back
to this page or to the section called “ Starting Agilent VEE” on page 23 for
instructions on starting VEE.

Adding Objectsto the Work Area

Pull down an appropriate menu, click the desired object, drag the object to
an appropriate location in the work area, and click (the outline will disappear
and the object will appear).

1. For example, to add aFunction Generator object to the work area,
select Device = Virtual Source => Function Generator inthe
menu bar as shown in Figure 1-5.

Thearrow to theright of virtual Source indicatesasubmenu. Threedots
after amenu item indicate that one or more dialog boxes will follow. For
example, File = Save As... operatesthisway.
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¥. YEE Onelab [_ O] x]
Fil= Edit “iew Debug Flow | Device [/0 Data Dizplay Window Help

‘DB”E@| » 1 Fomus |ﬁu|é§

Function & Object Browser  Clrl+l
UserDbiect

UserFunction
Lall

Impart Library
Delete Library

Wirtual Source

Regreszion Pulze Generator
Moize Generator

Counter I
Accumulator
Timer

Shift Reqister
D et ultiplexer
Comparatar

Active Automation References. ..

Activex Control References...
Latives Eontiols

Generates and autputs a waveform YEE B | hfOL s

Figure 1-5. Adding Objects to the Work Area
An outline of the object appears in the work area.
2. Movethe Function Generator tothe center of the work area, and

click to place the object. The Function Generator appearsas shown
in Figure 1-6.
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— Function Genarator =
Function Cosine  *
Frequency 200

Amplitude [ 1
DeOffset 1} Func
Phase [Dea =] 0

Time Span 20m

MNum FPoints 266

Figure 1-6. Adding a Function Generator Object

Having placed an object in the work area, you can move the object by
dragging itstitle bar, just as you move awindow.

Throughout the rest of this manual, a shorthand notation is used to explain
instructions. For example, selecting the Function Generator Objectis
condensed into the following format:

Device = Virtual Source = Function Generator

Changing Object Views

VEE displays objects either in “icon view” or “open view,” as shownin
Figure 1-7.
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Obj ect —p = Funetion Generator = |\
Menu Function Cosine ] Minimize button
bUtton Frequency 200

Amplitude 1
DcoOfizet 0 Func s
Fhase Deg x 1}

Time Span 20m
Mum Points 256 Funetian Generatorl
Open View Icon View

Figure 1-7. Object in Open View and Icon View

Theiconic view conserves space in the work area and makes programs more
readable. The open view provides more detail and allows you to edit the
properties and settings of an object.

1. To switch from an open to iconic view, click the Minimize button (the
box on the right end of the abject’s title bar).

2. To return to an open view, double-click the object icon view (anywhere
on the object).

The object menu also hasMinimize and Restore Selections. To display
the object menu, click on the Object M enu button on the left end of thetitle
bar, or right click anywhere on the object.

Not all objects have the same structure or parts, but you can edit objectsin
their open views and save space in their icon views.

Selecting an Object Menu

Each VEE object has an object menu that lets you perform actions on the
object, such asClone, Size, Cut, Move, and Minimize. Most objects have
similar attributes, but there are differences, depending on the functionality of
the object. See online help for the specific object from the object menu.
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To select the object menu, click once on the object menu button. (All
object menus open the same way.) The object menu appears, as shownin
Figure 1-8. (Do not double-click the object menu button. That is the
shortcut for deleting the object.)

Now you can click one of the object menu choices to perform the action
you desire. Or, to dismiss the menu, click an empty area outside the
menul.

Object Menu Button —m [= Function Generator =

B Cosine =]

Move
Size 200
Iitirnize: 1

Obj ect Menu — Clone 0 Func
Heglace o B IT

20m

Help

Froperties
Description

Add Terminal 3
[elete Tiermial k

Cut

Figure 1-8. Selecting an Object Menu

Shorteut: You can aso select the abject menu by placing the mouse pointer
anywhere on the object body and clicking the right mouse button. This
works for both the open and icon views.

Moving an Object

1

To movethe Function Generator object, click Move in the object
menu, then click and hold the left mouse button. An outline of the object

appears.

Move the outline to the new location while continuing to hold the mouse
button down, as shown in Figure 1-9. Release the mouse button, and the
object moves to the new location.
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= Function Generator =
Function Cosine =
Frequency 200

Amplitude 1
Deoffzet i Func [a
Phase Deg = 1]

Time Span 20m
MNum FPoints 256

Figure 1-9. Moving an Object
You can aso move objects as follows:

B Click thetitle area of the open view of an object and drag the object to a
new location.

B Except for buttons, entry fields, pins, terminals, or the four corners
(which resize the object), click any part of an open view object and drag
the object to a new location.

B Click any part of anicon view object except near the four corners (which
resize the object), and drag the icon to a new location.

“Object Location Information,” located on the status bar (at the bottom of
the VEE window) givesthe X and Y position (in pixels) of the upper-left
corner of the outline relative to the upper-left corner of the workspace. To
view an object’s exact location, left click on an object to select it and hold
the left mouse button down. The location is displayed in the status bar. Use
this information when you need to place an object in an exact position.
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Duplicating (or Cloning) an Object

The Clone operation creates a duplicate object exactly, including any
changes you have made such as sizing or renaming. Cloning is ashortcut for
cutting and pasting.

1. Open the object menu and select clone. An outline of the duplicated
object appears.

2. Movetheoutline to the desired location, and click to place the object.
The cloned object appears, while the original object remains. In Figure
1-10, the Function Generator hasaready been cloned once, and the
object menu has the command selected to clone it again.

= Function Generator [

Hiestare m

Hove -

Size 200 = Function Generator =

Minirize 1 Function Cosine =

0 Func Frequency 200

Heplace

HeJI?: egx 0 Amplitude 1
——— | 20m DeOffset [ 0 | Funcle

Properties —

Description 256 Phase Deg = 0

Add Terminal — » Time Span 20m

[neletedemina] ¥ MNum FPoints 256

Cut =

Figure 1-10. Cloning an Object

Copying an Object

This action copies an object to the clipboard, so you could Paste it to VEE or
another application such as MS Paint or M S Word.

1. Click on an object to highlight it, then click Edit = Copy.
-OR-

Click on an object to highlight it, then press Ctrl-C.
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Deleting (Cutting) an Object

To delete (or Cut) an object from the work area, go to the object menu for the
object you want to delete and click cut. For example, go to the object menu
for the Function Generator and click cut. The object disappears from
the work area, but it is saved in the cut buffer.

1. Open the object menu, and select cut.
-OR-
Select the object (click on it) and press Ctrl-X.
-OR-

Place the mouse cursor over the object menu and double-click.

Be careful, asit is easy to accidentally delete an object by double-clicking its
object menu button. If you do delete an object by accident, use the paste
toolbar button (or Edit = Paste) to recover the object and all connections
toit.

Pasting an Object (“Undoing” a Cut)

To paste a copied or deleted (cut) object back into the work area, follow
these steps.

1. After an object has been copied or deleted, click Edit = Paste. An
outline of the object appears. Place the object and click to releaseit.

-OR-

Press Ctrl-V.

If the abject had lines attached, these connections will be maintained. This
action operates like an “undo” in other programs. It's not called “undo”
because it doesn't apply to all VEE programming actions. (It also works on
groups of objectsthat have been deleted.)
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1. Place the mouse pointer over any of the four corners of the object until
you see asizing arrow, then click-and-drag to the desired size. Release to
resize. Figure 1-11 shows an object being resized with the sizing arrow.

-OR-

Open the object menu and click size. The mouse pointer becomes a
“bottom-right-corner” bracket. Move the bracket to the desired position

of the lower-right corner and click to resize.

Function
Fregquency
Amplitude
Deiffset
Phase
Tirne Span

Mum Paints

200
[ 1
[ o
[Dea ][ 0

20m

256

Fune

Figure 1-11. Changing the Size of an Object

Changing the Name (Title) of an Object

1. Open the object menu and select Properties. .. A Propertiesdialog
box appears with the current title highlighted, as shown in Figure 1-12.

2. Typethe new title and click ok. The new title appearsin thetitle area. If
you minimize the object, the new title appearsin the icon.

Chapter 1
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-OR-

1. Double-click the object title bar to go directly to the Properties dialog
box.

2. Typeinthe new title and click ox.

You can save time by using standard keyboard and mouse editing
techniques. For example, inthe properties diadlogbox Tit1le field, if you
click at the extreme left edge of the edit areathe cursor will appear there.
You can then add new text without deleting the existing title.

Function Generator Properties

General | Colors | Fornts I Izan I

Title: Function Generato Ohject index: M.5
—Open Yiew - —Debug
¥ Show Title Bar [™ Breakpnoint Enabled

¥ Show Terminals

- Errar Checking
¥ Error On Aliasing

ok | cancel| Hep |

Figure 1-12. Changing the Title of an Object

Selecting or Deselecting Objects

1. To select an object, click on the object and a shadow appears behind it.
For example, in Figure 1-13, the For Count object is selected.

2. To deselect an object, move the mouse pointer over any open area and
click. The shadow disappears. For example, in Figure 1-13, the Formula
object is not selected.
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- Fursuunt r
10

= Farmula 1=

1A | [2*A+3 Result i

Figure 1-13. Selected and Deselected Objects

Theword “select” is aso used to indicate choosing a menu item, but the
context makes the meaning obvious.

Selecting Several Objects

If you click to select an object, only one object is selected. If you click again
to select another object, the previous object is deselected and its shadow
disappears. To select multiple objects when you want to perform an
operation on al of them at once, such as cut, follow these steps:

1. Press and hold down the Ctrl button as you click on different objects.
Release the Ctrl button after you have highlighted all the objects you
want to select.

-OR-

Press Ctrl, then click-and-drag a rectangle around the objects to be
selected. The selected objects become shadowed.

Selecting/Deselecting All Objects

1. Tosdectall objects, click Edit = Select Al1l. (Or pressCtrl-A.)

2. To deselect all objects, click on an open areain the window.
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Copying Multiple Objects

1. Copy the selected objects by placing the cursor on an object. Press and
hold Ctrl while using the left mouse button to drag the multiple objects
(outlines) to adesired location. A new instance of each object appearsin
the desired location.

-OR-
Or, useEdit = Copy to copy the selected objectsto the cut buffer. Click
paste (inthe Edit menu or on the toolbar), move the objects (outlines)

to adesired location, and click the left mouse button. Figure 1-14 shows
objects during copying.

—| AlphaMumeric | «|

=[iftaz)= = Farmula =]
5 A |TTA3 Result 13

Figure 1-14. Multiple Objects during Copying

In VEE for Windows, objects that you cut or copy are also placed on the
Clipboard. You can paste them into other Windows applications that support
the Windows Clipboard.

Editing Objects

There are several waysto edit objectsin VEE. Different editing menus
display different choices. Choose an editing menu or icon as follows:

1. Click edit onthe VEE menu bar to display the Edit menu, and select
the operation you want. The commands in the Edit menu are the same
for al of VEE.
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-OR-

Click on anicon on the VEE toolbar. The VEE toolbar contains icons for
frequently used editing commands such as cut, Copy, and Paste.

-OR-

Open the object’s object menu by clicking on it, and select the operation
you want. Object menus include editing operations specific to an object,
such asthe properties menu, that are not located in the main Edit
menu. The commands in the object menu also vary depending on the type
of object. For example, compare the object menus for the bevice =
Formula and I/0 = To = File objects. The two menus contain
different choices that are specific to the object.

-OR-

Place the mouse pointer anywhere on blank work area space and click the
right mouse button. A pop-up Edit menu appears.

Inactive menu items appear in a different shade than active items (they are
“grayed out”). For instance, the cut, Copy, and Clone operationsin the
Edit menu appear in adifferent shade from active menu items until an
object is highlighted in the work area.

Creating Data L ines Between Objects

1.

Click on or just outside the data output pin of one object, then click on
the data input pin of another, as shown in Figure 1-15. (A line appears
behind the pointer as you move from one pin to the other.)

Release the cursor and V EE draws a line between the two objects. Notice
that if you reposition the objects, VEE maintains the line between them.

For more information on pins, see “Understanding Pins and Terminals’ on
page 46.
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Data Output Pin - Waveform (Tirme) =

Mag

<K
=K

Fulse Generator _l

/ Tracel

Figure 1-15. Creating Data Lines Between Objects

Data Input Pin

o 4m Em 12m 18m  20m

Time

Deleting Data Lines Between Objects
1. Press Shift-Ctrl and click the line you want to del ete.
-OR-

Select Edit = Delete Line and click theline you want to delete.
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Moving the Entire Work Area

1. (Makesurethereisat least oneicon in the work area.) Place the mouse
pointer anywhere on the background of the work area, press and hold the
left mouse button, and move the work areain any direction.

Note Scroll bars appear if your program is larger than the work area, as shownin
Figure 1-16.
Note If you click near aterminal, aline or “wire” may appear. If this happens,

move the pointer to an open area and double-click.

-

— Waveforr-n T

F— » Vertical
Scroll Bar

Ve

og

LT
0E

<K
=K

0.4

Function Generator
P a0z

-0z

-0.4
Tracel

06

0.3

4

Horizontal Scroll Bar /

Figure 1-16. Scroll Bars in Work Area

Clearingthe Work Area

1. Click Edit = select a1l andthen click the cut button on the toolbar.
This cuts al objects in the active window to the cut buffer.

-OR-
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Select File = New, or click the New button on the toolbar. VEE asks
you if you want to save changes.

-OR-

Clear individual objects by clicking an object to make it active, and then
clicking the cut button on the toolbar.

Changing Default Preferences

Thebefault Preferences diaog box changesthe default settingsin the

V EE environment.

1. Clickthebefault Preferences button on thetoolbar.

-OR-

Click File = Default Preferences. TheDefault Preferences
dialog box appears, as shown in Figure 1-17.

Default Preferences

General | Colors | Fonts | Number | Printing |

- Enviranment

¥ |&uto Line Routing

¥ Delete variables at PreRun

- Execution Mode
4 WEE 6 {adds new Data Types)

< WEE 5 {adds Active})
< WEE 4 {adds Compilen
< WEE 3

~Trig Maode ——
% Dedrees

< Radians
< Gradians

Debug
Data Flow Rate:

[ & &

[” Disable Debug Features

[ Check Instrument Addresses at PreRun

Program Development

Alignment Spacing:

[0

oK | Sa\rel Resetl Cancell

Help |

Figure 1-17. Default Preferences Dialog Box
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This dialog box has tabs that et you select options to edit.

General

Colors
Fonts
Number

Printing

The default tab when the befault Preferences
dialog box appears (shown previously). You can change
the values of the displayed parameters; for example,
Environment and Execution Mode.

L ets you customize the colors in the VEE environment.
L ets you customize the fonts in the VEE environment.
L ets you change the default number format.

Lets you set the va ues of the parameters for a printer.

For more information, select Help = Contents and Index fromthe
VEE menu bar. Then, browse How Do I..., Tell Me About..., Of

Reference.
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Understanding Pinsand Terminals

A VEE program consists of the objects in the work area and the lines that
connect them. The lines that connect V EE objects are connected between
object pins. Each object has several pins, as shown in Figure 1-18. Figure
1-18 usesthe Formula object asan example. You can use any object.

Sequence Input Pin
|

|
aForiual.
*
|

Sequence Cl)utput Pin

Datalnput Pin - — — -Data Output Pin

Figure 1-18. Data and Sequence Pins

Data Input Pin The pin (or pins) on the left-hand side of an object.
Data Output Pin  The pin (or pins) on the right-hand side of an object.

Sequence The pin on the top of an object.
Input Pin

Seguence The pin on the bottom of an object.
Output Pin

Connect the data input and output pins to carry data between objects. By
default, the pins execute from top to bottom. The sequence pin connections
are optional. If connected, they will dictate an execution order.

Note For more information, refer to “Following the Order of Events Inside an
Object” on page 107.
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In an object’s open view, the data input and output pins appear as input and
output terminals. (If the object isin icon view, double-click it to switch to
openview.) Theterminals carry detailed information such asthe name of the
terminal, and the type and value of the data being transmitted. The terminal
labels are visible only in the open view, and only if the Show Terminals
option isturned on for that object (see properties... in the object’s menu).

For example, Figure 1-19 includes two Formula objects. The Formula
object on the left shows the terminal labelsa and Result. The Formula
object on theright has show Terminals turned off, and the labels are not
visible.

= Farmula = —[Farmula| -

1A TA+3 Result 1 [2%A+3 1
Show terminals Show terminals
isturned on isturned off

Figure 1-19. Show Terminals on an Object

Toturn Show Terminals ON Of OFF, Select Properties from the object
menu. The properties dialog box displays a checkbox in front of show
Terminals (SeeFigure 1-20).

Formula Properties

General | Colors | Fonts I lcon |

Title: Ohbject index: M.0

Open View - —Debug !
¥ Show Title Bar ’7|_ Breakpoint Enahled

IV Show Terminals

T

0K | Cancell Helpl

Figure 1-20. Using Show Terminals Checkbox
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Click the checkbox to turn show Terminals OFF. Click the checkbox
againto turn show Terminals back on. Click ok after you have made a
selection.

Adding a Terminal

You can add terminals to an object. For example, you can add a second data
input terminal to the Formula object.

1. Open the object menu and select Add Terminal = Data Input.
-OR-

With show Terminals turned on, you can place the mouse pointer in
the “terminal area’ (the left margin of the open view object) and press
Ctrl+A (pressthe Ctrl and A keys simultaneoudly).

Figure 1-21 showsthe Formula object menu open to add a data input
terminal, and another Formula object that has a second terminal aready
added. The new terminal is labeled B. If the data inputs are tied to particular
functions, as with instrument drivers, you will be given a menu of these
functions. Otherwise, the terminals will be named 2, B, C... .

- Formula r = Formula 1=
1 Hestare 1A =
o 2 A+3
. Move sult I Result

Size
Minirnize:

Clone
EEnlaze
Help

Properties
Description

Add Terminal 3 Datalnput... Chil+d

Delete Teminal * Control Input...
Cut [lata Dutput... Chil+2
Error Output

Figure 1-21. Adding a Terminal
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Editing Terminal Information

To obtain information about aterminal, double-click the label area. For
example, double-clicking B causes the dialog box in Figure 1-22 to appear.

Input Terminal Information

- Terminal Infarmation

Mame: | B Required Type: Ay il
Mode: Data | Reqguired Shape: ARy -

- Container Infarmation

Mo data aninput pin

OK | Cancell

Figure 1-22. Obtaining Terminal Information

You can now edit the terminal. The dialog box has three kinds of fields:

entry field

statusfield

selection field

A field with awhite background, but no arrow. It
becomesatype-in field when you click it. For example,
you can click B in the Name field and rename the
terminal.

A field with a gray background that cannot be edited.
For example, the Mode field cannot be edited.

A field with awhite background that has an arrow on
itsright-hand side. Clicking the field or its arrow
displays adrop-down list. For example, if you click
Any (or the arrow) inthe Required Type field, you
can select another datatype from thelist by clicking the
list as shown in Figure 1-23.
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Input Terminal Information

~Terminal Infarmation
Mame:; | A Required Type: m
Mode: Data | Required Shape: Ulnts

Int16

Intaz

- Cantainer Information Realiz -
Realdd

Mo data on input pin PComplex
Complex |
Waweform

0K | Cancell Spectrum
Coord
Tent

Record
Ohject

Figure 1-23. Using the Selection Field

If you select a data type other than any for adata input terminal, only the
specified type of data or data that can be converted to that type will be
accepted by the terminal. Most of thetimeit is best to leave the Required
Type and Required Shape fields set to any. For more information, select
Help = Contents and Index from theVEE menu bar. Then, browse
How Do I...,Tell Me About..., Of Reference.
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Deleting a Terminal

1. Open the object menu and select Delete Terminal = Input... Or
Delete Terminal = Output, choosetheinput or output to delete, and
click ok. For example, Figure 1-24 shows the dialog box that appears
when you choose Delete Terminal = Input....

-OR-

Place the mouse pointer over the terminal and press CTRL-D.

= Formula =
1A B Result
1 B

DK | Cancel |

Figure 1-24. Delete Terminal Dialog Box
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Connecting Objectsto Make a Program

This section introduces VEE programs. In Lab 1-1, you create a VEE
program, print the VEE screen, and save the program to afile.

Lab 1-1: Display Waveform Program

A VEE program consists of VEE objects connected in an executable object
diagram. The following program displays a waveform.

(If VEE isrunning, clear the workspace by clicking the New button on the
toolbar, or use File = New. Otherwise, start VEE and continue.)

1. Document the program. Select Display = Note Pad and placeit at
the top and center of the work area. Click on the editing areato get a
cursor, then enter:

Display Waveform generates a cosine waveform and sends
it to a real time display.

You may haveto sizetheNote Pad, depending on the screen. Tosizean
object, open the object menu, select size, move the sizing arrow cursor
to a corner of the object and drag. You can also click and drag any corner
of the object.)

2. Addthe Function Generator object. Select Device = Virtual
Source = Function Generator, position the outline on the left side
of the work area, and click to place the object. Edit the frequency to 100
by clicking in the Frequency field and typing 100.

3. Addthewaveform (Time) oObject. Select Display = Waveform
(Time) and place the object to the right side of the work area as shown
in Figure 1-25.
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—| Mate Pad =]

isplay Waveform generates
a cosine waveform and sends
it to a real time display.

—| Wavefarm (Time) =]
—| Function Generator = 1 5

02
Function Cosine ¥ len

i3
Fregquency 100 0
Amplitude 1 02
DeOffset 0 Func |t ]
Phase Den x| [ © \ a2

-0.4
Tirme Span 20m Tracel
Murn Poirits 356 '

=]

< v
0 4m  Bm  12m  18m  ZO0m

Time

Figure 1-25. Creating a Program

In Figure 1-25, the Func label onthe Function Generator oObject
denotes adata output pin, and the Trace1 label on the

Waveform (Time) object denotesadata input pin. In VEE programs,
you connect the data pins among the objects, and this determinesthe flow
of the program.

4. Complete the program by connecting the data output pin on the
Function Generator (nextto Func on theright side) to the datainput
pinonthewaveform (Time) display (nextto Trace1l on theleft side).
To do the connecting, move the cursor to one of the pins.

The cursor shape changes when it is near a pin where a connection is
alowed. Click the left mouse button, move the mouse cursor to the other
pin, and click again. A lineis automatically routed between the two pins
and the program is complete.

Try moving one of the objects by dragging on itstitle bar. (Do not drag a
pin or terminal, or aline will appear.) The line automatically reroutes to
the logica path between the two objects.
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If the lines appear to be scrambled, use Edit = Clean Up Lines to
reroute the lines in the program.

Running a Program

5. Continuing with the same exercise, click the Run button on the toolbar to
run the program, or use bebug = Run. The program displays a 100 Hz
Cosinewaveinthewaveform (Time) display asshownin Figure 1-26.
(Your object might have a different frequency, which is not important to
the example.)

= Naote Pad =]

isplay Waveform generates
2 cosine waveforw and sends
it to a real time display.

—| Furction Generator =

Function | Cosine =] Wag "

0e
Fregquency 100 0
Amplituge [ 1 s
DeOfiset [ 0| Fune i
Phase [Cea =l 0 02

Time Span 20m Tracel
MU Pairts 95 :

o am a2m 1Zm 18 20m

Time

Figure 1-26. Running a Program

In addition to the Run button on the toolbar, you can use the Stop, Pause,
and Step buttons on the toolbar to control the program. If you pause a
running program, use the Resume button (same as the Run button) to
resume. You can use the Step Into button on the toolbar to run a program
one object at atime.
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When instructed to run the program, click the Run button on the toolbar, or
press Ctrl+G. Other keyboard shortcuts include the following:

Pause Ctrl+P
Resume Ctrl+G
Sep Into Ctrl+T

Changing Object Properties

You have seen how to change some properties of an object by selecting its
object menu = Properties. You can also change the more common
properties of an object directly in its open view. You may have noticed that
the Function Generator object hastwo kinds of fields. A field with an
arrow on itsright-hand side is a selection field.

6. Continuing with the same example, click cosine (or the arrow) in the
Function field. A drop-down list of selections appears. Click sine to
select the Sine function as shown in Figure 1-27, noticing that the
Function field has changed from Cosine to Sine.
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—| Mote Pad =

a zine waveform and sends

izplay Waveform generates
it to a real time display.

= Function Generator = —| Waveform (Time) =

Function [ Sine =] !
Frequency ,T i Z:z
amplituge [ 1 aa
Deofiset [ 0 | Fune 0z
Phase [Dea =] 0 ®

Time Span 20m oz

0.4
Mum Points 256 Tracel A5

0.8

o am 2m 12m 1Em  20m

Figure 1-27. Changing the Function Field to Sine Wave

Some fields in dialog boxes do not have arrows. These are entry fields,
which become type-in fields when you click them. Just click afield and a
cursor appears. You can use standard keyboard and mouse editing
techniques to move the cursor and enter adesired value.

7. Click the Frequency field to the right of the value 100, and while
holding the mouse button down, move the mouse to the I eft to highlight
the last 0, as shown in Figure 1-28.
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= Function Generator 1=

Function |  Sine 7]
Frequency 10

Amplitude [ 1
DeOffset 0 Func
Phase [Deg =] 0

Time Span 20m

MNurm FPoints 256

Figure 1-28. Highlighting a Frequency Field Number

8. PressDelete to delete the last 0, changing the Frequency valueto 10.
Run the program. It should look like Figure 1-29.

— Note Fad =

izplay Waveform generates
a zine waveform and sends
it to a real time display.

—| Function Generator = =
Function Sine - U;
Frequency IT Mag 08
Ampliuge [ 1 e
Deofiset [ 0 | Fune 06
Phase [Dea =l 0 L 05
Time Span 20 B4
Hurn Paints 256 Tracel Ez

0.1

a A 2m 12m 18 20m

Time

Figure 1-29. Example: Changing the Frequency Field to 10 Hz

The displayed waveform is now a 10 Hz sine wave.
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You may want to try changing afew object parameters as follows:

B Click Deg (or the arrow) in the Function Generator object and
change the phase unitsto Rad. Next, click the Phase value field and
enter the value 1. Run the program and note the phase shift in the
displayed waveform. Then, change the phase value back to o0 and the
units back to Deg.

B They-axislimits of thewaveform (Time) oObject are preset to -1
through 1. Click the y-axis name Mag to open adiaog that lets you
change the settings. Click the fields for Maximum and Minimum to
change the limitsto 2 and -2. You will see the waveform displayed
within the new limits. To change similar parameters for the x-axis scale,
click Time.

Printing the Screen

9. Continuing with the same example, to print the screen, select File =
Print Screen. On Windows, the dialog box in Figure 1-30 appears.

Print [ x]

— Printer
Propertiez |

MName:

Status: Default printer; Ready

Type: HF Laserlet 45i

“wherer  AHPRREMd sboo

Comment: Laserlet 451 in XXX Test Area

— Frint range Eagle
E al Mumber of copies: I‘I—
) Fages [rom:l _t.;,;l_

] Selection @ I=| Cofate
,TI Cancel |

Figure 1-30. Printing the Screen

When you click ok, VEE prints the screen on the default printer named in
the dialog box. You can select another printer, change the print range, and
enter the number of copies. Click the properties button for more
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selections. Different print drivers may use different dialog boxes. For
further information about using Windows dialog boxes, see Microsoft
Windows Help.

Shorteut: Click the print Screen button on the toolbar to print the screen
directly.
Saving a Program

You can save a program at any time. (You can save whatever isin the work
area, whether it is a complete program or not).

10.Continuing with the same example, select File = Save As... and
compl ete the dialog box.

A dialog box entitled save File appears. Figure 1-31 shows the PC
format for this box.

Save File E I
Save in: Ia WEE Programs j | @l Eﬁl |
File name: || Save I
Save a3 hupe: I\-"EE Programs [*.vee] ﬂ Cancel |
Optiahs
I Save colors and fonks with program
[ Save /0 configuration with program

Figure 1-31. The Save File Dialog Box (PC)

11.By default, VEE for Windows savesfilesin the VEE Programs
sub-directory in your My Document directory. To save the current
program, typeinthe name simple-program inthe File name field
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and click save. If you do not typeit in, VEE automatically adds the
.vee extension to thefile name.

In VEE for Windows, you can use the long file names allowed by Windows
95, Windows 98, Windows 2000, and Windows NT 4.0.

Inthe PC save File dialog box, you can make changesto the different

fields asfollows:

Savein

File name

Save astype

Save colors and
fontswith
program

Savel/O
configuration
with program

You can change the directory or drive by opening
the drop-down menu. Double-click afolder to open
it.

Type in afile name of your choice.

VEE programs are normally saved with the . vee
extension, but you can change the file typeif you
wish. If you type afile name without the extension,
the .vee isautomatically added.

(Optional) If you have changed program colors and
fonts, using the befault Preferences menu,
and you want others who load the program to get the
colors and fonts you selected (rather than their
defaults), click to check thisitem.

When checked, VEE saves the changes you have
made to the default configuration as part of the
program.

(Optional) If you have configured an instrument in
the Instrument Manager, and you want others
who load the program to get the instruments you
configured rather than their defaults, it is
recommended that you check thisitem.

When checked, VEE savesthe 1/O configuration as
part of the program.
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If you are using the evaluation kit software, VEE will only let you save
programsto onefile, EVAL . VEE, S0 just write over thisfile for the different
examples.

Tip: A handy way to replace atyped entry in adialog box isto click and drag
the mouse pointer over the entry to highlight it. Or you can highlight the
entry by double-clicking the input field. Then you can type the correction
and click ok.

To re-save the program to the same file name, click the save button or press
CtrI+S at any time (File = Save). It isagood ideato save files frequently
while you are developing a program. To save a program that you have edited
to adifferent file name, press Ctrl+W or File = Save As.

Exiting (Quitting) Agilent VEE
12.select File = Exit to closethe VEE application window.

Shortcut: Press Ctrl-E to exit VEE, or click on the x button at the right end of
the title bar.

You will probably not need to use the following techniques, but if VEE stops
responding to the mouse or keyboard, follow these instructions:

In Windows 95 Press Ctrl-Alt-Delete and awindow is displayed
and Windows 98  with various options. Follow the instructionsin the
window for MS Windows, or click End Task.

In Windows NT Press Ctrl-Alt-Delete and click the Task Manager
4.0 and Windows  button. Select vk in the Applications list and click
2000 End Task.
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Re-Sarting Agilent VEE and Running a Program

1. PC: InWindows, click start = Programs => Agilent VEE
Onelab 6.0.

2. Select File = Open and completethe open File diaog box.

Theformat isthe same as for the save File diadog box. Notethatin
VEE for Windows, the default directory for user programsisthe
VEE_USER directory, unless you specified something el se during
installation. V EE opens the program in the Main window.

3. Click the Run button. It looks like a small arrowhead, and is located on
the tool bar below the Debug menu as shown in Figure 1-32.

Debug  Flow
S

RunButton ¥

Figure 1-32. The Run button on the Tool Bar

PC: The command vee.exe -r filename starts VEE in Windows and
automatically run the program specified by filename. For example, you
could create an icon on the Windows desktop and set its Properties =
Shortcut to run aparticular VEE program. An operator could then
double-click an icon on the desktop to start VEE and run a program
automatically. For more information, refer to the Windows Help information
about commands and prompt paths.

Managing Multiple Windows in the Wor kspace

Most of the discussion so far has focused on the work areain the Main
window. However, large VEE programs can contain multiple windows
inside of the Main window. For example, a program may contain objects that
you define, such asauUserObjects and UserFunctions. (You can think
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of UserObjects and UserFunctions assubroutines or subprograms to
the main program. UserObjects and UserFunctions are discussed in
more detail in the section “ Creating a UserObject” on page 76 in Chapter 2,
“Agilent VEE Programming Techniques.”) They are mentioned here to
show how V EE helps you manage programs that have multiple windows.

Figure 1-33 shows a program with four windows. Each window has anicon
(which provides menu commands), atitle, and three buttons; minimize,
maximize, and close. Maximizing awindow makes it occupy the available
areain the VEE workspace. Minimizing awindow makes its icon appear
along the bottom of the V EE workspace. Closing awindow removesit from
the workspace. V EE highlights the working window title bar.

Main  __ ool o
i T Highlighted
Window B UserObject 1o Bar
User Object
Window,
shown open
User Object,
_UserDhbject | icon view
User Object,
minimized
i i LisErCihject =li=lES
Figure 1-33. Multiple windows in the Work Area
Note If you close the Main window in VEE, you can display the Main window

again by selecting view = Main.
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How Agilent VEE Programs Work

In VEE, the general flow of execution through a program is called
propagation. Propagation through a program is not determined by the
geographic locations of the objects in the program, but rather by the way the
objects are connected. Propagation is primarily determined by data flow,
which, in turn, is determined by how the data input and output pins of the
objects are connected.

In other programming languages such as C, BASIC, or Pascal, the order in
which program statements execute is determined by a set of sequence and
selection rules. Generally, statements executein their order of appearancein
the program unless certain statements cause execution to branch to another
statement or thread of code.

Therules of dataflow in aVEE program are as follows:

B Data flows from left to right through an object. This means that on all
objects with data pins, the left data pins are inputs and the right data pins
are outputs.

B All of the data input pinsin an object must be connected. Otherwise, an
error occurs when the program runs.

B An object will not execute until all of its data input pins have received
new data.

B An object finishes executing only after all connected and appropriate
data output pins have been activated.

In VEE, you can change the order of execution by using sequence input and
output pins. However, you do not normally need to use sequence pins except
for specia cases. It is generally best to avoid using the sequence pins. If
possible, let data flow control the execution of the program.
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Lab 1-2: Viewing Data Flow and Propagation

To see how data flow works, open the program you created earlier. Open the
program simple-program.vee by clicking the open button on the
toolbar. (The program simple-program.vee isdescribed in the section
called “ Display Waveform Program” on page 52.) Now run the program. It
should appear as shown in Figure 1-34, athough you may have different
values for parameters.

—| Function Generator = g

Function Sine 2 0.4
Freguency 100 oz
Amplitude 1 0

-0z
DeOffset 0 Fune f———

-0
Phase Deg = [i] Trace! a8

Time Span 20m 08

Mum Points 256 -1

4 ) |>|

o 4m am 12m 1Em  20m

Time

Figure 1-34. Typical simple-program.vee Display

The dataoutput pin of the Function Generator object isconnected to the
datainput pin of thewaveform (Time) object. When you run the program,
thewaveform (Time) object will not execute until it receives datafrom
the Function Generator object. Thisisasimple example of dataflow.

Lab 1-3: Adding a Noise Generator

Add a“noisy sinewave’ by adding aNoise Generator objectto
simple-program.vee, asshownin Figure 1-35.
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AP
ST 08

Function Generator ]

A:El 0.5

— Noise Generatar = Trace! -
mmplitade [ 1 15
Time Span | 20m | noise WWF 2
Murm Paints W 0 4m  8m  1Zm  16m 20m

. [+

Time

Figure 1-35. Example: Adding a Noise Generator Object

The VEE programs for many of the lab exercises and programming
examplesin this manual are included in VEE, under Help = Open
Example... = Manual = UsersGuide.

1. Delete theline connecting the Function Generator and Wwaveform
(Time) Objectsin the original program. Click the Delete Line button on
the toolbar and then click theline. Or, press and hold Shift+Ctrl and click
theline.

2. Minimizethe Function Generator toitsicon.

3. AddtheNoise Generator Object (Device = Virtual Source =
Noise Generator).

4. Addthen+B object, using Device = Function & Object Browser.

The Function & Object Browser isshown in Figure 1-36. For
Type, Select Operators. FOr Category, select Arithmetic. For
Operators, select +.) Click create Formula and place the object in
the work area between the Function Generator andthe waveform
(Time) object. Minimize the a+B object.
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Jbject Browser
Type: Category: Functions:
Operators - s}
ActiveX Autamation acos
MATLAB Functiohs Array acosh —
Local User Functions Bessel acat
Compiled Functions Bitwise acoth
Activex Ohjects Caloulus Al
YEE Qbjects Complex Parts asComplex
Instruments Diata Filtering asCoord
Generata asin
hatrix asinh
Panel asint16
Pawer asintiz
Probahility & Statistics asPComplex
Real Parts asReal32
Signal Processing asRealgd
String r asText
Systermn Infarmation aslints
Tirne B Nate acwariant ;I
abs)
Returns the absolute value of "'
Create Formula | Create dt o | Close | Help

Figure 1-36. Function and Object Browser
5. Connect the input and output pins as shown in Figure 1-35.
6. Run the program.

Notice that the A+B object does not execute until the Function
Cenerator andtheNoise Generator objectsexecute. However, it
does not matter whether the Function Generator or theNoise
Generator executes first, because the result is the same.

Once both of the a+B input data pins receive data, the 2+B object
executes, summing the two signals and outputting the result to the
Waveform (Time) object.

Note The dataflow in a VEE program determines its execution.
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To see the order of execution, turn on the bebug commands Show
Execution Flow and Show Data Flow, Or click their respective buttons
on the toolbar. Run the program again. Each object highlights when it
executes and a small, square marker moves down the lines to show data
flow.

Show Execution Flow and Show Data Flow can be enabled together or
individually by clicking their toolbar buttons or their commandsin the
Debug menu. Normally, you should turn these commands off because they
slow down the program.

Lab 1-4: Adding an Amplitude Input and Real64 Slider

Add an amplitude input and a Real64 dider to simple-program.vee.
1. Click on the object menu or press Ctrl+A with the mouse pointer in the

“terminal area” at theleft side of theNoise Generator. Thediaog box
appears for you to add an input, as shown in Figure 1-37.

Mum Faints
Titme Span

0K | Cancell

Figure 1-37. Example: Adding Input Terminals

2. Select amplitude by clicking ok—an Amp1litude input terminal
appears.

Now that theNoise Generator oObject hasan amplitudeinput pin, you
can input this data as areal number. VEE provides an object that makes
thiseasy, called areale4 Slider, whichislocated inthe Data menu.
(You could also usethe Real64 Constant Object or aReal64 Knob.)
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3. AddaRreals4 Slider object (Data = Continuous = Real64
Slider) and connect its data output pin to the Amplitude terminal, as
shown in Figure 1-38. Run the program.

— ReaIBISIidEr "

0.401 =
,— P
0.8 —
0.6 — _.|
04-—] Wag
0.2 —
7] LA
4 — WA

= Function Generator —I -
o

A+B
= Noise Generatar = Traced :z
Amplitude 0.401 r
Amplitude | Time Span 20m noise WF

Mum Points | 256 ] dm  8m  12Zm 16m  20m

Time

Figure 1-38. Example: Adding a Real64 Slider Object

Try changing the amplitude of the noise, by dragging the dlide control on the
Real64 Slider object. The amplitude of the noise does not change until
you run the program. The noise component of the displayed waveform
dependsontheReal64 Slider output value.

Again, data flow determines the order of execution. The Noise
Generator cannot execute until thereale4 Slider executes. The A+B
object cannot execute until both the Function Generator andtheNoise
Generator execute, but it does not matter which one executesfirst. Finaly,
thewaveform (Time) object executesonly after the a+B object has
executed.
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Note You can display the value of an output by using the mouse to hover over the
line. For example, hovering over the line from theReale4 Slider object
totheNoise Generator displaysavalue of 0.401. Noticethat the value
on theline (0.401) matches the value shown ontherReal64 Slider, as
shown in Figure 1-39. (Note that the objects are shown in iconized view.)

Reald Slider

Maoise Generator

Figure 1-39. Displaying the Value on an Output Pin

4. Re-savetheprogramto simple-program.vee. You will add some
more featuresto it in the next chapter.
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Chapter Checklist

You should now be able to do any of the following tasks. Review topics as
needed, before going on to the next chapter.

B ook up on-line help documentation from the main menu bar and from
the object menus.

B Sart VEE.

B [dentify the main menu bar, toolbar buttons, work area, and status bar.

B Seect menu items from the main menu and object menus.

B Perform the following operations on an object: moving, renaming,
iconizing, expanding, sizing, selecting, deselecting, deleting, cloning,
etc.

B Movethework area, clear the work area, and manage multiple windows.

B |dentify data and sequence pins on an object and explain their purpose.

B Examineterminals and change their names.

B Connect objects to create a program to simulate waveform data.

B Create, run, print and save a program.

B Exit VEE, and then reopen a program.

B Explain how data flows through a VEE program.
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Agilent VEE Programming Techniques

In this chapter you will learn about:

B Creating aUserObject

B Adding adialog box for user input

B Using datafiles

B Creating panel views (an operator interface)
B Mathematically processing data

B Communicating with instruments

B Documenting a program

B Using debugging tools

Average time to complete: 2 hours
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In this chapter, you will learn selected V EE programming techniques to help
you build your own programs. For example, VEE alows you to create
customized objects called User Objects. You can also create interfaces for
operatorsto use that show only the necessary parts of the program. These are
displayed in the Panel view of the program.

You can write datafrom VEE to afile, and read datafrom afileinto VEE.
Datafiles and their associated 1/O transactions can be used for many
purposes, including communicating with instruments, files, strings, the
operating system, interfaces, other programs, Rocky Mountain Basic, and
printers.

V EE supports many data types and provides extensive mathematical
processing capabilities. There are multiple ways for you to use VEE to
communicate with instruments. V EE a so provides powerful debugging
tools to debug any problemsin programs.
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General Techniques

Inside the Main VEE program, you can create logical groups of objects,
called UserObjects. A UserObject object (called UserObject
hereafter) is created by placing alogical group of objectsin auserobject
window. Inside the Userobject window, you connect inputs and outputsin
the same way as the main program. The Userobject itself is connected to
other objects in the main program with inputs and outputs, like any other
object.

Theideain developing aUseroObiject iSto create a unique context that
performs a useful purpose within the main program. Besides conserving
space in the main work area, you can make the program more
understandable by giving it structure.

A VEE program can contain many UserObijects hested within the Main
program. Each Userobject hasanicon view which residesin the Main
window. To associate the icon views of the UserObjects inthemain
program with their associated UserObject windows, nameUserObjects
in their edit windows, which also nhames them in their associated icon view.
For example, if you name aUserObject AddNoise, itsiconwindow in
the Main program and the title bar on the userobject will both read
AddNoise. The following exercise teaches you how to create a
UserObject.

Lab 2-1: Creating a User Object

There are a couple of waysto create auUserObject inaVEE program:

B Sdect Device = UserObject from the menu bar to bring up an empty
UserObject icon in the Main window, and add objects to it. If you
double-click the userobject icon, it is displayed in open view, as
shown in Figure 2-1.

B Select objects within aprogram and then create a UserObject from
them, by selecting the objects and clicking Edit = Create
UserObject.
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B UserOhject

Figure 2-1. UserObject Window

Once you have created aUserObject, it is part of the main program. The
UserObject window can be displayed as an icon, in open view, or
minimized at the bottom of the screen asfollows:

B Closethe window by clicking the close button, and the UserObject is
displayed as an icon in the main window.

B Maximize the window by clicking its maximize button, and the
UserObiject window will occupy the entire available areain the VEE
workspace.

B Minimize the window by clicking its minimize button. The minimized
UserObject isdisplayed along the bottom of the VEE workspace.

Note Theicon view of the Userobject aways residesin the Main window, and
you can connect its pins to other objectsin the Main window.

Now, you will create auserObject for aprogram.

1. Openthe program (simple-program.vee) you created in “ Adding an
Amplitude Input and Real64 Slider” on page 68. The program should
appear in the main work area.
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2. Removetherealss4 Slider from the program. (It isnot usedinthis
exercise.) Click to openthe Reale4 Slider Object Menu, and select
cut, or double-click onthereal64 slider Object Menu button.

If you run the program again now, with the Realé64 Slider object
removed and the input pin still ontheNoise Generator, youwill geta
VEE error message that the input pin Amplitude ontheNoise
Cenerator iSnot connected. Remember, all input pins must be connected
for a VEE programto run.

3. IntheNoise Generator object, click the Object Menu button or
click the right button over the object to open the object menu. Select
Delete Terminal = Input, andinthediaog box for Choose an
input to delete with Amplitude highlighted, click oxk.

4. Renametheprogram by choosing File = Save As... andtypeinthe
New name usrobj-programl . vee.

5. Then, minimizetheNoise Generator object and rearrange the objects
as shown Figure 2-2.

Function Generatar

- o -
%\/\ J_'_I—I Tracel E

Maise Generatar

\f\f‘J'I_I'LF—I

u] dr Sm 12m ABm  20m

Time

Figure 2-2. usrobj-program.vee at an Early Stage
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6. SelecttheNoise Generator and A+B objects, using the shortcut
Ctrl+left mouse button. Click Edit = Create UserObject. A diaog
box appears labeled create Userobject. (You could rename the
object by typing in anew nameif you wish. For now, click ok to create
the UseroObiject.)

TheUserObject Wwill containtheNoise Generator and A+B objects
inthe userobiject edit window, and will be automatically created in the
Main window with the appropriate input and output pins and connections
as shown in Figure 2-3.

Tip: Position the iconsin the upper left of the Userobject by simply
pressing the Home button on the keyboard.

K
=

Function Genarator ‘ Mag
User5bject

Rk
Tracel

B UserOhject

| |
A 111 Result
A \ W |

MNoise Generatar

39

Figure 2-3. Creating a UserObject
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Rearranging the positions of the objects before executing Create
UserObject isone of convenience. If you do not collect the objectsto be
included into one area, the Userobject will sizeitself to encompass all the
selected objects. You can then rearrange and resize the work area of the
UserObject and move the UserObject to an appropriate place in the
work area. However, the cleanup is easier if you place the objectslogically
beforehand.

You can useEdit = Clean Up Lines to clean up the line routing within
aprogram. Thiscommand is context dependent. To clean up the linesfor the
UserObject, it must be the active window. Click the Userobject
window, then, use Edit = Clean Up Lines.

Tip: Creating aUserObject initsedit window and then using the icon
view of the UserObject |etsyou save screen space.

7. To help you keep track of the userobject, change the title from
UserObject t0 AddNoise. Double-click the title bar and enter the new
title in the properties dialog box. Figure 2-4 shows how this makes the
program easier to follow.

Tip: To get to any object’s Properties dia og box quickly, just
double-click itstitle bar.
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LAANA

WO
Function Generator \|\‘ Mag
AddNoise

0.
Tracel
0

o dm am 12m 16m  Z0m

Time

B Addioise

| =
A LAA A Result
Al RYATAINIRI)

Moise Generator

Figure 2-4. UserObject Renamed AddNoise

8. Click the Run button to display the noisy cosine wave as shown in Figure
2-5. Note that AddNoise isminimized, and appearsin icon form at the
bottom of the work space. To minimize addNoi se, click on the minimize
button in itstitle bar, shown as the underline symbol ().
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<k
39

Function Generatar \L Mag
AddMoise

-0.
Tracel
-0,

Figure 2-5. Noisy Cosine Wave

The key to effective Userobjects isto make surethey serve alogical
purpose within the program. This unique object is not just a space saving
device, but rather away of structuring a program. UserObjects help you
use “top-down” designin VEE programs. V EE aso includes an object called
aUserFunction, which isare-usable code module. For more information
about UserObjects and UserFunctions, refer to Chapter 7, “Using
Agilent VEE Functions,” on page 271.

For moreinformation about UserObjects, Select Help = Contents and
Index from the VEE menu bar. Then, browseHow Do I..., Tell Me
About..., OF Reference.

You will continue with this example in the following section. However, if
you want to quit now, save the program as usrobj -program3 . vee.

Lab 2-2: Creating a Dialog Box for User Input

If it isnot already open, open the program usrobj -program3 . vee.

Inthepata = Dialog Box submenu are six choicesfor dialog: Text
Input, Int32 Input,andReale64 Input, asWell asMessage Box,
List Box,andFile Name Selection boxes. In each casefor text,
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integer, and real input, a dialog box helps you configure the prompt or label,
default value, value constraints, and error message. Once you include one of
these dialog boxes, a pop-up input box will appear when the program is run.

1

Select Data = Dialog Box = Int32 Input andplaceittotheleft
of the Function Generator. Changethe prompt/Label field to
Enter Frequency:.(Remember to click and drag over thefield to
highlight it first.) Changethe befault value t0100.

Tip: You can aso double-click an input field to highlight an entry.
Changethevalue Constraints to1 onthelow endandto 193 onthe

high end. Change the error message to reflect these new values, as shown
in Figure 2-6. Findly, iconizethe 1nt32 Input object.

= Intaz Input =

PramptiLabel [Enter Fraquency: value I
Default ¥alue [ton

Walue Constraint [t==value AMD valug==1a3

Error Message [You must enter a number between 1 and 193 Cancel i

Figure 2-6. The Int32 Input Configuration Box

Openthe object Menu for the Function Generator, and choose
Add Terminal = Data Input.Inthediaogbox for select input
to add, choose Frequency and click Ok.

Connect the top output pin of the Int32 Input object to theinput pin
onthe Function Generator. Noticethat Frequency canonly be
changed through the input pin now, and you can no longer edit the
Frequency input field. The program should look like Figure 2-7.
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0.8
0.6
0.4

Int32 Input Mag

0.2

0.2
0.4
08

| 1AddNoise |
Function Generator Tracel

0.8

a drn Sm 12m AEBm  20m

Time

Figure 2-7. Int32 Input Added to usrobj-program.vee

5. Run the program. Theinput box for Int32 Input appears, with the
instruction Enter Frequency:. Try running the program with different
frequenciesin the input box. See Figure 2-8, shown at run-time with the
pop-up input box. Simply click and drag the pop-up box to control where
it appears.
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= 0.3
Int32 Input

0.6
0.4
0.z

0.2

| 1AddNoise |
Function Generatar Tracel

0.4

06
08

INt32 Input
Input Frequency:

m’— u] am am 12m  18m  20m

Time

0K | Cancel |

Bl Addroise =l =]ES

Figure 2-8. Runtime Pop-Up Input Box

You will get an error message box if you enter frequencies above 193.
Notice that you get the exact error message that you configured.

You will continue with this example in the following section. However, if
you want to quit now, save the program as usrobj1-program4 .vee.

The VEE programs for many of the lab exercises and programming
examplesin thismanual areincluded in VEE, under Help = Open
Example... = Manual = UsersGuide.

Lab 2-3: Using Data Files

You can write data from VEE to a datafile and read the datain afileinto
VEE by includingthe To File and From File objectsin the program.
For example, add aTo File object to the detail view of the program that
you have been building.

If it isnot already open, open the program usrobj -programa . vee.

1. Sdect1/0 = To = File andplaceitinthe Main work area.
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2. Changethe default filename, myFile, to wavedata.

If thereis no check mark to theleft of cClear File At PreRun &
Open, then click on the small input box. To File defaultsto appending
data to the existing file. In this case, however, you want to clear thefile
each time you run the program. The To File object should now look
like Figure 2-9.

= To File Tr ]

To File: wavedata |

I+ Clear File At PreRun & Open

= Double-Click to Add Transaction =

Figure 2-9. Adding a Data File

3. Double-click on the arealabeled Double-Click to Add
Transaction towritethe data. The dialog box in Figure 2-10 appears.
Click the TexT field (or its arrow) to show the drop-down list of data
types and click conTAINER. Click ok. Notice that when you click ok in
the1/0 Transaction dialog, aninput pin a isautomatically added to
the To File object.

ExamineHelp inthe To File object menu to see the other options for
the transaction besides WRITE CONTAINER. Transactions are discussed
in more detail in an appendix in the VEE OnelLab Advanced Techniques
manual and in Chapter 5, “ Storing and Retrieving Test Results.”

86 Chapter 2



Agilent VEE Programming Techniques
General Techniques

= ToFile =

Tuo File: wavedata |

W Clear File At PreRun & Open

= Double-Click to Add Transaction =

/0 Transaction

[TwrTE =] [ENER~] |

oK | wnor | cancel

Figure 2-10. Choosing an I/O Transaction

4. Connect the data output pin of the AddNoise UserObiject to the data
input pin of To File. The program should now look like Figure 2-11.

Note You can connect one data output pin to several datainput pins.
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—| To File =]

To File: wavedata |

= v Clear File At PreRun & Open
Int32 Inputl = ?
AN

VAT —1addinise i—

Function Generator

Tracel

o 4m 2m 12m 1Em  20m

Time

Bl Addkoise ==

Figure 2-11. Adding a To File Object

5. Click the Run button on the tool bar again to test the program. The
program now displays the noisy cosine wave output by the addNoise
UserObject and writes a container of waveform datato the file
wavedata.

Double-click the To File object to get the open view, then double-click
the input terminal a to examine its contents. You should see an array of
256 points.

AddaFrom File object to the program to read the data back.

6. Sdect1/0 = From = File and placeit inthe Main work area. Add
aread transaction to READ CONTAINER x and changethefile nameto
wavedata (the procedure isthe sameasfor To File). Then, delete the
line between AddNoise and thewaveform (Time) object, and connect
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the objects as shown in Figure 2-12. The sequenceline between To File
and From File ensuresthe dataiswritten to thefile beforeit isread.

7. Run the program. It should similar to Figure 2-12. Save the program as
usrobj-program.vee.

VAA t4d3iolse f————ToFile|
- i

Int32 Input
! e Function Generator

=l From Flle =

Fram File: %

READ COMTAIMNER x

h
= Double-Click to Add Trangaction =

Tracel -1

o drn am 12m 16m  20m

Tirme

Figure 2-12. Adding a From File Object

Lab 2-4: Creating a Pandl View (Operator Interface)

After you develop a program, you may want to create an operator interface.
To do so, create a panel view of the program. This exercise usesthe
program you created in “ Viewing Data Flow and Propagation” on page 65.

1. Opentheprogram simple-program.vee. The program should look
like Figure 2-13.
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— ReaIBISIidEr "

0.401 =
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A+B
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= Moise Genarator = Tracet
Amplitude 0.401 a
Amplitude | Time Span 20m noise WF

Mum Points | 256 ] dm  8m  12Zm 16m  20m
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Figure 2-13. simple-program.vee

2. Select the objects that you want to appear in the panel view, which acts
as the operator interface. Press and hold Ctrl while clicking on all the
objects you want to select. (Make sure no object is accidentally selected.)
In this case, select thereals4 Slider and Wwaveform (Time)
objects. They will each now have a shadow to indicate they are selected.

3. Clicktheadd to Ppanel button on the toolbar to add the selected
objectsto the panel (or use Edit = Add To Panel). A panel view
appears, showing the two objects that you added to the panel.

You can size and move the objects in the panel view to appropriate
locations to create a panel similar to the one shown Figure 2-14.
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Figure 2-14. Example: Creating a Panel View

Press the To Detail button in the upper left Main window title bar to go
to the detail view. Click the To Panel button to return to the panel view.

The detail view isthe normal window in which you edit a program. You
can move, resize, or delete objectsin the panel view independently from
the detail view. The detail view is used to develop a program and the
panel view is used to provide an operator interface.

Save the program as simple-program with panel.vee.

You can practice making some changes to the panel view asfollows:

B To change colors on the panel, select Properties from the Main

window object menu in panel view. Then choose colors, click the
Panel View = Background: button, and select the color you want.

B To change colors or fonts on any object, just double-click itstitle bar to

get the Properties box. Then click either the Colors of Fonts tab
and make the changes you want.
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B To give araised appearance to objects in the Panel view, open the
Properties box for that object, open the Appearance folder by
clicking on its tab, and select Raised under Border.

B To change the name of the Panel view, open the main properties
dialog box and name the panel view whatever you wish. The name you
enter will be displayed when the program executes.

Lab 2-5: Mathematically Processing Data

VEE provides extensive built-in mathematical capabilities and data type
support, aswell as all the data and signal processing power of MATLAB.
For more details, refer to the VEE Onelab Advanced Technigques manual.

VEE supports several datatypes, including text, integer and real numbers,
and several types of complex and coordinate numbers. You have already
seen how the 2+B object can add two waveformstogether in earlier
examples. Mathematical operators, such as addition (+) , can act on severa
data types and can even act on mixed data types.

For example, to create the following program clear the Mmain window, place
the following objects in the Main window, and connect them as shown,
noting the following information.

1. Select File = New to clear the work area.

2. Addareals4 Constant object by selecting bata = Constant =
Realé64.

3. Addacomplex Constant object by selecting bata = Constant =
Complex.

4. Addana+B object. Select Device = Function & Object Browser
to get the Function & Object Browser. Then, select Type:
Operators; Category: Arithmetic;Operators: +.Click
Create Formula to create the object.

5. Add an alphaNumeric object by selecting Display =
AlphaNumeric. Connect the objects as shown in Figure 2-15. Typein

92 Chapter 2



Note

Using Data Shapes

Agilent VEE Programming Techniques
General Techniques

thevalue 1.53 inthedataentry field of theReal64 Constant oObject
and the complex value (2, 1) inthe Complex object. Run the program
and you should get the result shown in Figure 2-15.

—|Real6d| -

153 - S = .
= . —|AlphaMumeric| 4|
f;+5 Result -—— (3.23 1)

B
— CDmpIE)_{] - =
2,13

Figure 2-15. Using Data Types

VEE automatically converts the data as needed and then performs the
addition in the a+B object. Thereal value 1. 53 is converted to the complex
value (1.53,0), which isthen added to the complex value (2,1). The
result, (3.53,1) (acomplex number), isdisplayed in the AlphaNumeric
object.

Normally, VEE automatically handles all data type conversions. For more
information, select Help = Contents and Index from the VEE menu
bar. Then, browse How Do I...,Tell Me About..., Or Reference.

VEE supports avariety of data shapes, such as scalars and arrays. Unlike
most programming languages, V EE objects can operate on an entire array,
rather than on only one element.

The following program creates a one-dimensional, ten-element array,
calculates the median of the 10 values, and then displays the median value.

1. Select File = New to clear the work area.

2. AddaFor Range oObject, by selecting Flow = Repeat = For Range.
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3. Addasliding Collector object, by selecting bata = Sliding
Collector.

4, Addamedian (x) object. Select Device = Function & Object
Browser. Then, select Type: Built-in Functions; Category:
Probability & Statistics]Functions: median and click
Create Formula.

Shortcut: You can display the Function & Object Browser by
clicking the fx button on the toolbar.

5. Add an AlphaNumeric object, by selecting Display =
AlphaNumeric. Connect the objects as shown in Figure 2-16. Run the
program. If you have not changed any of the inputs on the objects, you
should see the result displayed in Figure 2-16.

I=|ForRange] | Sliding Collect 1=
- iding Collector r - _
Fram |0 ~| median() | «] —|alphakurmeric | =
Array Size 10 -
Thru |3 1 Data i Array —— ¥ | medianig Result i— - 4.8
Trigger Every 10 - -

Step |1

Figure 2-16. Connecting Data Objects

Using the Formula  VEE provides mathematical operators and functions which are documented
Object inthe Reference part of online help. Select Help = Contents and
Index. Then, select Reference and browse the items as desired.

The predefined operator and function objects are available viaDevice

= Function & Object Browser (Or fx onthetoolbar). You select them
fromthe Function & Object Browser by clicking entitiesin threelists:
Type:, Category:, and Functions:. Click Create Formula to create
the object.

Besides using predefined operators and functions, you can create any valid
VEE mathematical expression within the Formula object, which isfound
under the Device menu. In this section, you will create a program using a
Formula object. To begin, clear the Main window and follow these steps.
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Addthe Function Generator object to the Main window and modify
it to producea100 Hz sinewave. Select Device = Virtual Source
= Function Generator.

Select Device = Formula to add the Formula object to the Main
window. Add a second input (B) to the object by putting the mouse
pointer in the input terminal areaand clicking Ctrl+A.

Type the mathematical expression abs (&) +B in the entry field.

Select Data = Constant = Realé64 toadd aReal64 Constant
object to the Main window. Typeinthevalueo.s.

Select Display = Waveform (Time) and setthey-axis scaleto -2
through 2. Set Automatic Scalingto off. To get the dialog box for
these parameters, click Mag.

Connect the objects as shown in Figure 2-17. Run the program.

Function Generatat =

Function ’TLl =
Frequency 100

Amplituge [ 1

Deofiset [ 0 | Fune

Phase Deg = a - o8
Tmespan [ Zmm —| Farmula = i

Mum Points

A
356 — ahs (8 + B Result It 1 05

- Tracel -1

—[Realsd] = 2
0.5 1] 4m 2m 12m  AEm  20m

< [

Time

Figure 2-17. Creating a Formula Object Program
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When you run the program, the Formula object takes the waveform input
A and the real value B, and adds B to the absolute value of a. In effect, the
expression abs (2) +B “rectifies’ the sine wave and adds a “dc offset”. You
could have produced the same effect by using the 2+B and abs (x) objects,
but it iseasier to read an expression in a Formula object. (This also saves

space.)

Try double-clicking the input and output terminals of the Formula object.
Note that the real scalar on input B isadded to each element of the waveform
data (aone-dimensional array) on input &, and the resulting waveform is
output onthe Result terminal.

To augment V EE’s extensive math capability, there are hundreds more
mathematical functions available through MATLAB Script integration.
Browse through these functionsin the Function & Object Browser.
For more information about using MATLAB functions, refer to “Using
MATLAB Scriptin Agilent VEE” on page 181 of Chapter 4, “ Analyzing and
Displaying Test Data.”.
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Using Online Help

Now that you have created a few simple programs, here are some ways to
teach yourself more about VEE.

1.

First, run the Multimedia Tutorials located inthe Help = Welcome
menu. The tutorials demonstrate many of the main features of VEE. They
will help bring you up to speed quickly. The tutorials display screen
demonstrations of VVEE programs being built and run, and describe what
you are seeing. The tutorials also introduce key concepts for using VEE
effectively.

Once you become familiar with VEE, look for more information in the
Help entriesin the object menus. You can experiment with the objects
until you understand how they work. If you need to know more about an
object, the object menus give you the most specific information. Consult
them first.

To usetheHelp contents, index, or search capabilities, open Help on the
main VEE menu bar.

To review how to open the main Help facility and alisting of the Help
contents, refer to “ Getting Help” on page 25 of Chapter 1, “Using the
Agilent VEE Development Environment.”

Using the Help Facility

Online Help provides information on the following topics:

All menu items, aswell as shortcuts for most of them
Instrument driver information

Frequently performed tasks and many example programs
Definition of VEE terms

Using the help facility
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B VEE version

You can browse, use the keyword index, use hyperlinks to related topics, or
even do a search. There are many Help features available in VEE that you
can use as you develop programs.

VEE also includes other helpful features for developing and debugging
programs, such as line probe. For more information, refer to “Debugging
Programsin Agilent VEE” on page 100.

Displaying Help about an Object
To get help on an object, click on the object menu button and select Help.

B Sdect Flow = Repeat = For Count tOcCreateaFor Count oObject.
Click on object menu and select Help. The Help topic appears
describing For Count.

B Sdect Device = Formula tO create aFormula object. Click onthe
object menu and select Help. The Help topic appears describing the
particular formula displayed in the Formula object.

B Sdect Device = Function & Object Browser. Seect any
combination of choicesand click on Help. The Help topic appears for
the particular object that is selected.

Finding the Menu L ocation for an Object

To find the location for an object in the menus, and to display the
information about that object, select Help = Contents and Index,
click on the Index tab, typein the name of the object, and click Display.

For example, select Help = Contents and Index, click onthe Index
tab, and typein collector. Click Display to display the Help topic for
the Collector object.
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Other Practice Exercises Using the Help Facility

L ook up the short-cut to delete an object.

Select Help = Contents and Index = How Do I... = Use
the Keyboard Shortcuts = Editing Programs — To Cut an
Object or Text.

L ook up the word “terminal .”

Select Help = Contents = Reference = Glossary =
Terminal.

Look up the VEE version number.
Select Help = About VEE Onelab.
Find out what is new in thisversion of Agilent VEE.

Select Help = Contents and Index = What’'s New in Agilent
VEE 6.0.
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Debugging Programsin Agilent VEE

This exercise uses the program you created in “ Creating a Panel View
(Operator Interface)” on page 89. Select File = Open, highlight
simple-program with panel.vee, and click Ok.

VEE displays error messages during devel opment and when a program runs,
and can display caution, error, and informational messages as follows:

When you run a program, VEE may display ayellow-titled caution
box.

When you run a program, VEE may display ared-titled Error box.
If you make a mistake while creating a program, such as typing an out of
range value of 33000 intoan Int16 Constant, VEE displaysan

Error message box with adark bluetitle bar.

VEE also displaysinformation in the status bar about errors and cautions.
The status bar is along the bottom of the VEE window.

Showing Data Flow

1

Click the Show Data Flow button on the center of the tool bar as shown
in Figure 2-18. (Or you can click Debug = Show Data Flow.)

i

Show Data Flow button on toolbar

Figure 2-18. Show Data Flow

(Toturn it off, click it again.) When you run the program, you will see
small squares moving along the data lines to indicate the flow of data.
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Figure 2-19. Data Flow in simple-program.vee
For example, in Figure 2-19, data moves fromtheReal64 Slider to
theNoise Generator. Theoutput fromtheNoise Generator and

the Function Generator areinput tothe a+B object, and the results
aredisplayed inthewaveform (Time) display.

Showing Execution Flow

1. Click the Show Execution Flow button on the tool bar as shown in
Figure 2-20. (Or click Debug = Show Execution Flow.)

S

-1 o
f

Show Execution Flow button on toolbar

Figure 2-20. Show Execution Flow
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When you run the program, you will see a colored outline around the objects
as they execute.

UseData Flow and Execution Flow to understand how aprogramis
operating, but turn them off to get higher performance. Combining these
features with debugging tools such as break points will help you understand
how a VEE program works and where possible errorslie.

Examining Dataon aLine

Checking the data at different pointsin your program is afast, useful way to
debug your program. The Line Probeisaway to view the data on a given
line.

Place the mouse pointer over adataline in the detail view. The cursor
becomes a graphic of a magnifying glass. The line and its connections are
highlighted, and a box appears displaying the data value on the line. Click
the magnifying glass cursor, and adia og box appears with more information
about the dataline. (Or click bebug = Line Probe andclick onaline.)

For example, Figure 2-21 shows part of a VEE program with the output
displayed from theiconized Function Generator. Theoutput showsthe
Function Generator generatesa256-point waveform array.

Function Generator

=Wiavefarm Artay Size:256* |

LineTip

Formulal

Realss

Figure 2-21. Displaying the Value on an Output Pin
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If you click on adataline, adialog box appears with all the information
about the data on the line. For example, Figure 2-22 shows the dialog box
that appears when you click on the output of the Function Generator.

Line Value

- Container Information

Type: Waveform | 000:1

001:0.8952

Shape: Array 10 002: 0.9208
Size: [256] 003: 0.9569 |
Mappings: ’m 0k, G2t
005: 0.8819
006: 0.8315
007 0.773
00g: 0.7071
009: 0.6344
010: 0.5556
011:0.4714
012:0.3827
013:0.2903
014: 01951
015:898.02m
016: 61.23E-18
017:-98.02m
018:-0.1951
019:-0.2803
020:-0.3827
021:-0.4714
022:-0.5556
023:-0.6344
024:-0.7071

A9E. 0772

|»

Data

-

Figure 2-22. Displaying Information about a Line

Examining Terminals

To examine aterminal, double-click it in the open view as mentioned in
“Understanding Pins and Terminals’ on page 46. If an object isiconized,
place the mouse pointer over the terminal, and VEE automatically pops up
the name of the terminal.

Using the Alphanumeric Displays for Debugging

You can add the Alphanumeric Of Logging Alphanumeric displaysat
different pointsin a program to track the flow of data. When the program is
running correctly, delete them. AlphaNumeric displays asingle data
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container (aScalar value an Array 1D, Of Array 2D), and Logging
AlphaNumeric (either ascalar or Array 1D) displays consecutiveinput
as ahistory of previous values. You can also use a Counter to see how
many times an object ran.

Using Breakpoints

A breakpoint causes a program to pause before it executes a particular
object. You can set breakpointsin a program to examine the data. When a
breakpoint is set on an object, the object is highlighted with an orange
colored outline. When the program runs, it will pause before executing that
object.

1. Set abreakpoint on asingle object. Double-click thetitle bar of an object
to get the Properties dialog box, then select Breakpoint Enabled
and click ok. Then select bebug = Activate Breakpoints. Run
the program. It will pause at the object with the breakpoint.

2. Set additional breakpoints on several other objects. Select the objects.
(Press Ctrl and click on each abject.) Click the Toggle Breakpoint(s)
button on the tool bar as shown in Figure 2-23. (You could also press
Ctrl-B.) Run the program again. The program pauses at the first object
with a breakpoint set.

Toggle Breakpoint Button /

Figure 2-23. Set Breakpoint(s)

3. Resume the program to continue and pause at the next object with a
breakpoint set. Click the Resume button on the tool bar, shown in Figure
2-24. (Also in the Debug menu.)
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Debug  Flow
S S

Resume Button
(same as Run Button) /

Figure 2-24. Resume Program (same as the Run Button)

4. Now clear breakpoints from the program. Select the objects with
breakpoints. Click the Toggle Break point(s) button on the tool bar,
shown in Figure 2-25. You can aso select Debug = Clear All
Breakpoints.

Toggle Breakpoint Button /

Figure 2-25. Clear Breakpoint(s)

5. To pause or stop the program, click the Pause or Sop buttons on the tool
bar, shown in Figure 2-26. (Also located in the Debug menu.)

Ciebug  Flow  Dewic
T T
A

Pause Button Stop Button

Figure 2-26. Pause or Stop a Program
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Resolving Errors

If you get an error message when you run a program, VEE automatically
puts a red outline around the object where the error was found.

You can either correct the error and the outline will disappear, or you can
click the Stop button, which will remove the red outline, and then fix the
error. If you click Stop, you can look at the error again before resuming,
withview = Last Error.

Using the Go To Button to L ocate an Error

Figure 2-27 shows an example runtime error message. When this program
runs, VEE displays a Run Time error and shows ared outline around the
UserObject AddNoise. WhentheGo To buttonis pressed, VEE opensthe
UserObject AddNoise and showsared outlinearoundthea + B object,
which is missing a connection on the a input pin. In alarge program, the Go
To feature can help you locate the source of an error quickly.
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——{AddNoise Al

Function Generator Wavefarm (Time)

WEE Run Time Error

The inputterminal "A" (pin humber 13 is not connected
Compile failed on User Function: AddNoise’

Ohjecttitie: A+ B
Cihject type: Formula

Errar number: 300

GoTol | Help |

B AddMoise

= A+B =
| [:+ 8 Result
B \L
A = Nolse Generator [=] X

Amplitude 1
Time Span 20m noige YWF
Murn Points [ 256

Figure 2-27. Example Runtime Error Message using Go To

Following the Order of Eventsinside an Object

Figure 2-28 shows the order of eventsinside an object.
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1 (if connected)

1A +0 4
2 —v Result | &«

Figure 2-28. The Order of Events in an Object

In Figure 2-28, the pins operate as follows:

1 If thesequence input pin is connected, the object will not operate
until it receives a message to execute (a“ping” in VEE terms).
However, the sequence input pin does not have to be connected.

2  All datainput pins must have data before the object operates. (You
can add datainput/output pins to most objects. Click on the
Add/Delete Terminal menu inany object menu to find out the
pins that can be added.)

3  Theobject performsitstask. In thiscase, 2 is added to B and the
result is placed on the output pin.

4  Thedataoutput pinfires. The object waitsfor asignal from the next
object that the data is received before its operation is completed.
Therefore, a given object does not fire its sequence output pin until
all objects connected to its data output pin have received data.

5  The sequence output pin fires.
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There are exceptions to this sequence of events:

B You can add error output pinsto trap errorsinside an object. The error
output pins override the standard object behavior. If an error occurswhen
the object executes, the error pin will send out a message and the data
output pinswill not fire.

B You can add control input pins to some objects, and they may cause the
object to perform some immediate action. For example, an object
sub-function such as Title or Autoscale inthewaveform (Time)
display can be performed with control pins. Control linesto an object are
shown in VEE programs as dashed lines

For example, Figure 2-29 shows a control line that sets a custom title for
the waveform display. Note that the object is not required to have data on
acontrol pin to perform this action. The object does not execute, only the
action such as setting the title is performed. You can click Show Data
Flow to see how the control lineto the Tit1e control input will carry
datafirst.

= To File =

—|NoiseAmplitude | « To File: wavedata |
0.366 = ¥ Clear File At PreRun & Open
—— 3

0.8 —

0.6 —

0.4 J
0.2 _ Mag
Addhloise
o -
— Text =
-0.4
by i avetarrm i Tracet e

4 [+]

o 4m am 12Zm 1EBm  Z0m

Time

Figure 2-29. Control Line Used to Execute Custom Title
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Following the Execution Order of Objectsin a Program

AsaVEE program runs, the objects execute in the following order:

1. start objects operatefirst.
Figure 2-30 shows a VEE program with two threads, which are sets of
objects connected by solid linesin aV EE program. The start objects,

located under Flow = Start, areused to operate the individual threads
in aprogram. If aprogram includes start object(s), they execute first.

Start

= randorm{low, high) = AR TE

randomi0, 16} Result f———1 20.02m

Start

—| Lagging Alp-haNumeric =

— | For Euunt F
] S |

B2 L M O

Figure 2-30. Start Objects Executing Separate Threads

2. Objectswith no data input pins operate next. bata = Constant
objects are often in this category.

3. Objectswith input pinswill only operate when all connected inputs are
satisfied. (Recall that connecting sequence inputsis optional.)
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Sepping Through a Program

Stepping through a program is avery effective debugging tool. VEE has
functionsto step Into, Step Over, and Step Out Of objects.

To activate stepping, click the Step I nto, Step Over, or Step Out buttons on
the tool bar, shown in Figure 2-31.

R

IS

Sep Into Sep Over P OUt

Figure 2-31. Step Into, Step Over, and Step Out Buttons on the Toolbar

B Step Into executes aprogram one object at atime. If the program reaches
aUserObject Of UserFunction, VEE putsthe UserCbject or
UserFunction into detail view and executes each of the objectsinside
it.

B Sep Over and Sep Out execute a program one object at atime, without
opening UserObjects Of UserFunctions. If the program reaches a
UserObject Of UserFunction, VEE executesthe Userobject or
UserFunction initsentirety.

For example, to step through a program:

1. Openthe simple-program with panel.vee program.

2. Click the Sep I nto button on the tool bar.

3. Asyou keep clicking Step Into, the colored outlines around the objects
guide you through the program sequentially.
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When stepping, VEE putsthe panel view behindtheDetail viewto
show you the order of objects as they execute. Within Main the input boxes
have no input pins connected, so they execute first in no defined order. If
you wanted them to execute in a particular order, you could control this by
connecting their sequence pins.

Data flows left to right, so you see the data generators executing next in no
particular order. The addition (a+B) object cannot execute until both inputs
are satisfied. Thenthewaveform (Time) object executes. Again, you
could mandate execution order anywhere in the program by using the
sequence pinsor the Flow = Do object. (To learn more about the bo
object, consult Help.)

For more information about the step functions, refer to online Help. For
more information about UserFunctions, refer to Chapter 7, “Using
Agilent VEE Functions,” on page 271.
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Practice Programs

The practice programs in this section illustrate more V EE features.

Lab 2-6: Generate a Random Number
1. Document the program:

a Sdectpisplay = Note Pad and placeit at the top center of the
work area. Click on the editing areato get a cursor, then enter:

This program, Random, generates a real number
between 0 and 1, then displays the results.

2. Sdlect Device = Function & Object Browser. Select Type =
Built-in function, Category = All, and Functions = random.
Click create Formula. Placethe object inthe work areaand click to
place the object.

3. Clickpata = Constant = Int32 and placeittotheleft of random.
Open the 1nt 32 object menu, click clone, and put this below the other
Int32 object. Double click the o to get a cursor, then enter 1. Connect
the constant object with o to the low input pin of random, and connect
the constant 1 to the high input pin.

4. Select Display = AlphaNumeric and placeit totheright of the
random object. Open the object menus and select He1p to understand the
objects better.

5. Connect the random object output pin to the AlphaNumeric input pin.
A dataline appears, connecting the two objects.

Asyou move the mouse pointer with the line attached near the target pin, a
box highlights the pin. Then you click again to complete the connection.

Chapter 2 113



Note

Agilent VEE Programming Techniques
Practice Programs

If for some reason you want to terminate the line connecting operation
before you have completed the link, double-click the mouse and the line will

disappear.

6. Click the Run button on the tool bar, and you will see arandom number
displayed as shown in Figure 2-32.

- Mate Pad =]

unber between 0 and 1, then displays

is program, Fandom, generates a real
‘the results.

=intaz) =
0 _ |—1—I—| randarn {low, high) = - AIphaN-umeric =

o ’m Result [1—1 0.5636

- high
—[int33] =
0

Figure 2-32. The Random Program

7. Sdect File = Save As...,typeRandom.VEE, and click ox. (Or
save to EVAL. VEE, if you are using the evaluation kit software.) This
name will appear next to VEE in the title bar when you open it in the
future.

Lab 2-7: Setting and Getting a Global Variable

This program gives you more practice in the basic mechanics of building a
VEE program, and introduces global variables. You can use the set
variable object to create avariable that can be retrieved later in the
program using aGet Variable object. You can use any VEE datatype.
This example uses a number of type Realé64. (For more information about
VEE datatypes, see Chapter 4, “Anayzing and Displaying Test Data.”)
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Sdlect Display = Note Pad and placeit at the top-center of the work
area. Click on the upper left-hand corner of the editing areato get a
cursor, then enter the following information:

Set and Get a Global Variable prompts the user to
enter a real number. The variable, num, is set to this
real number. Then num is recalled and displayed.

Sdect pata = Constant = Realé64 and placeit on the left side of
the work area. Open the object menu and examine the He1p entry.

Openthereale4 object menu and select properties. Changethetitle
to the prompt, Enter a Real Number:, then click ok.

This exercise uses one of the Constant objects for an input dialog box by
simply changing itstitleto aprompt. Thisisacommon technique for getting
user input. You could useData = Dialog Box = Real64 Input.
Also, you can double-click on the title bar to get the constant
Properties dialog box.

4,

Select Data = Variable = Set Variable and placeit totheright
of the Real64 aobject. Double-click globala to highlight it, then enter
num. Notice the name of the object changesto set num.

This means that the user will enter areal number inthe Real64 object.
When the user clicks the Run button, the number will be set to the global
variable, num.

Connect the data output pin of thereal object to the datainput pin of the
Set num object.

Select Data = Variable = Get Variable and placeit below the
Set num object. Change the variable name to num. Notice the name of
the object changesto Get num.

Connect the set num Sequence output pin to the Get num sequence
input pin.
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A global variable hasto be set before you can useit. Therefore, you need to
use the sequence pinsin this case to make sure that the variable num has
been set, before you retrieve it with Get num.

8. Sdectpisplay = AlphaNumeric and placeit to theright of thecet
num object.

9. Connect the Get num data output pin to the A1phaNumeric datainput
pin.

10.Enter areal number and click the run button on the tool bar. The program
should look similar to Figure 2-33.

1l.select File = Save As... and namethe program global.vee.
(If you are using the evaluation kit software, save the program to
EVAL.VEE.)

- Mot Pad =

Set and Get a Global Wariable prowmpts the user
to enter a real nuwber. The wvariable, mum,

iz set to this real number. Then mm is recalled
and displaved.

= ~|  setn
—|Enter a Real Number; | « | | ; O
[1.412 +—— Data ome
= num
=] Get num = -
Narme —|Alphatlumeric| «

Data —— 1412
num -

Figure 2-33. Set and Get a Global Variable
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Documenting Agilent VEE Programs

By usingtheFile = Save Documentation... command, you can
automatically generate program documentation. VEE lists all objects, with
key settings, the default and user names, the Description entries, and any
“nesting.” For example, objects within auserobject are nested onelevel
from the main VEE environment, and these levels are indicated by numbers.

You can aso document individual objects using a Description. First, this
exercise describes how to document an individual object, and then how to
generate the program documentation.

Documenting Objects with Description Dialog Boxes

All objectshave abescription itemin their object menus, which
provides a dialog box to accept documentation on that particular object. This
documentation file also provides away to correlate the documentation with
screen dumps. In this section, you will add an entry to the bescription
dialog box.

1. OpentheRrRandom.vee program.

2. Inthe Main object menu, click bescription. Typetextinthe dialog
box as shown in Figure 2-34: Click ok when you are done.
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Description of "Main"

e program, Randowm, generates a real rmamber between 0 and 1
atd then displays the results.

OK | Cancel | InsertTempIatel Insert File | Clear All

Figure 2-34. The Description Dialog Box

Theentriesinthe bescription diaog box will not be visible to users
unless they access them through the object menu. Also, notice that you can
insert afile or atemplate in this dialog box.

Generating Documentation Automatically

Follow these steps to generate afile of program documentation:

1. OpenRrandom.vee. Click File = Save Documentation....Enter
thefile name using a * . txt suffix (Random. txt, for example), then
click save. By default, thefile is saved on aPC in the folder ¢ : \My
Documents\VEE Programs.

2. Openthefilein any text editor to view or print. Figure 2-35, Figure 2-36,
and Figure 2-37 show the documentation file using the Notepad program
in MS Windows98.

Figure 2-35 shows the beginning of the file, with information on thefile,
revision dates, and system I/O configuration.
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Source file: "C:\\My Documents\\VEE Programs\\Random.vee"
File last revised: Mon Jan 03 15:29:02 2000

Date documented: Mon Feb 28 14:43:27 2000

VEE revision: 6.0

Execution mode: VEE 6

Convert Infinity on Binary Read: no

I/0 Configuration

My Configuration (C:\WINDOWS\Local Settings\Application
Data\Agilent VEE\vee.io)

Figure 2-35. The Beginning of the Documentation File
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M: Main
Device Type : Main
Description
1. The program, Random, generates a real number between 0 and 1

2. and then displays the results.

Context is secured : off

Trig mode : Degrees

Popup Panel Title Text : Untitled

Show Popup Panel Title : on

Show Popup Panel Border : on

Popup Moveable : on

Popup Panel Title Text Color : Object Title Text
Popup Panel Title Background Color : Object Title
Popup Panel Title Text Font : Object Title Text

Delete Globals at Prerun : on

M.0: Main/Note Pad
Device Type : Note Pad
Note Contents
1. This program, Random, generates a real
. number between 0 and 1, then displays

2
3. the results.
4

M.1: Main/random(low,high)

Device Type : Formula
Input pin 1 : low (Any, Any)
Input pin 2 : high (Any, Any)
Output pin 1 : Result
Formula : random(low, high)

Figure 2-36. The Middle of the Documentation File

In Figure 2-36, the VEE objects are described along with their settings.
The number before each object indicates where the object is located. For
example, the first object in Main islisted asM1. Figure 2-37 shows the
remainder of this documentation file for your reference.
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M.2: Main/Int32
Device Type
Output pin 1
Wait For Event
Auto execute
Initialize At Prerun
Initialize at Activate
Constant size fixed
Password masking
Indices Enabled
Int32 Value
M.4: Main/Int32
Device Type
Output pin 1
Wait For Event
Auto execute
Initialize At Prerun
Initialize at Activate
Constant size fixed
Password masking
Indices Enabled
Int32 Value
M.5: Main/AlphaNumeric
Device Type
Input pin 1
Clear At Prerun
Clear at Activate

Indices Enabled
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Constant

Int32
off
off
off

: off

off
off
on

0

Constant

Int32
off
off
off
off
off

off
on

1

Data
on
on

on

(Any,

: AlphaNumeric

Any)

Figure 2-37. The Remainder of the Documentation File

Note

After you run the save Documentation command, runarile =

Print Program command to put identification numbers on the objects, so
you can match the text documentation to the printer output.
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Chapter Checklist

You should now be able to perform the following tasks. Review topics, if
necessary, before proceeding to the next chapter.

B Create aUserObject, and explain how UserObjects give programs
structure and save space on screen.

B Create pop-up dialog boxes and sliders (or knobs) for user input.
B Usedatafilesto save datato afile and load data from afile.

B Create an operator interface, using a Panel view of the program.
B Usedifferent data types and data shapes.

B Use mathematical operators and functions.

B UseonlineHelp.

B Show the data flow and the execution flow in a program.

B Debug programs by examining data on aline, terminals, and
aphanumeric displays.

B Use breakpoints.

B Resolve errors with the GoTo command.

B Use Step Into, Step Over, and Step Out to trace and debug a program.
B Document objects with description dialog boxes.

B Generate a documentation file.
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Easy Ways To Control | nstruments

In this chapter you will learn about:
B Configuring an instrument

B Using apanel driver

B Using the Direct 1/O object

B Controlling PC plug-in boards

B Using aVXIplug&play driver

Average time to complete: 1 hour
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Overview

In this chapter, you will learn how to use VEE to control instruments. With
VEE, you can control instruments in several ways.

B “Panel” driversgiveyou asimple user interface (or “front panel”) to
control an instrument from your computer screen. When you change
parametersin the VEE panel driver, the corresponding state of the
instrument is changed. Panel drivers are provided by Agilent
Technologies with VEE and cover over 450 instruments from different
vendors.

B TheDirect 1/0 object allows you to transmit commands and receive
data over many supported interfaces. Thistechniqueisequivaent to
using command strings with a textual language like Rocky Mountain
Basic.

B Open Data Acquisition Sandard Drivers (ODASdrivers) use
ActiveX Automation technology to control PC Plug-in cards (PCPI
cards). An ODAS driver has a standard format, and therefore can be
supplied by the vendor of the PC Plug-in card or another third party.

B |/O libraries can be imported to control PC Plug-in boards and then call
functions from that library using the ca11 object. Theselibraries, usually
shipped as Dynamic Link Libraries (DLLS), are similar to ODAS drivers,
but ODAS drivers are standard and easier to use.

B VXIplug&play drivers can be used to call C functions to control
instruments. These are provided by Agilent Technologies and other
vendors with their supported instruments.

This chapter is designed to give you the fundamental's of controlling
instruments to cover most situations. For more complete information, refer
to VEE OnelLab Advanced Techniques.
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Panel Drivers

Agilent VEE includes over 450 panel driversfor different instrument
vendors. A panel driver works by using adisplay in the VEE program that
controls the settings in the corresponding physical instrument. Panel drivers
provide maximum ease-of-use and save the most development time. Figure
3-1 shows an example panel driver.

hp54600a ( @ 714) =

m Main Panel
Timebha=se 100 u [=f
TRIG Source [eCiiiCiES
TEI& Mode Auto LVL
TRIG Level
SENS Prohe

Figure 3-1. The HP54600A Scope Panel Driver

Direct 1/0O Object

VEE's Direct 1/O object allows you to communicate with any instrument
from any vendor over standard interfaces (whether or not there isadriver
available for the instrument). The Direct I/O object works by transmitting
commands to the instrument and receiving data back from the instrument.
Using Direct I/O generally yields faster execution speeds. Choosing the best
method of instrument control will depend on driver availability, the need for
fast test development, and the performance requirements. Figure 3-2 shows
an example using Direct 1/0 to control a function generator.
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= hp3325h { @ 714) =
WRITE TEXT "RST" EOL

WRITE TEXT "FR1HZ" EQL
= Double-Click to Add Transaction =

Figure 3-2. A Function Generator Direct I/0O Object

PC Plug-in Boardswith ODAS Driver

ODAS drivers are supplied by the vendor of the PC Plug-in card or can also
be supplied by athird party, since they are standard drivers. VEE enables
you to control a PC Plug-in board with an ODAS driver by choosing PC
Plug-in board functionsin a Formula object.

ODAS drivers give you a more standard way to control a PC Plug-in board
than proprietary DLLs, and port better from one PC to another. Figure 3-3
shows an example of aFormula object in VEE used to control aPC Plug-in
board with an ODAS driver.

= Formula (analogln | ..|
1 Ch | IThermmtanl AlnSingle(Ch, Byrefval) Result
I Wal

Figure 3-3. ODAS Driver Object in a VEE Program

PC Plug-in Boardswith 1/O Library

1/O libraries, usually shipped as Dynamically Linked Libraries (or DLLS) for
PC Plug-in boards, are supplied by the vendor of the PC Plug-in board. VEE
enables you to control the PC Plug-in board by calling library functions with
the call object. Figure 3-4 shows an example of the Import Library
object that makes the functions available in VEE.
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- Impnrt-l_ibrarf =
Likirars Type | Compiled Function =]
Library Wame | CHI_UL

File Name CACEWEEICEV32DLL |
Definition File CACBEWERWCEY.H |

Figure 3-4. Importing a PC Plug-In Library

VXlIplug&play Drivers

V Xlplug& play drivers are supplied by the instrument vendor or by Agilent
Technologies. (For alist of VXIplug& play drivers available from Agilent
Technologies, refer to the VEE literature or the VEE OnelLab Advanced
Techniques manual. Contact your instrument vendor for other

V Xlplug& play drivers.) VEE enables you to control an instrument with a
V Xlplugé& play driver by making callsto the driver. Figure 3-5 shows an
example of callsto aVXIplug&play driver from VEE.

=] Toffrom Instrument =

hpet412_configureiinstrHandle, hpel1412_COMNF_VWOLT_DC)

hpeld12_measure_QiinstrHandle, hpe1412_COMNF_WOLT_DC, reading)
= Double-Click to Add Function =

reading n

Figure 3-5. Calls to a VXIplug&play Driver from VEE
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Configuring an Instrument

With VEE you can develop programs without the instruments present. In
this exercise, you will configure an oscilloscope for use with a panel driver.
Then you will add the physical instrument to the configuration.

Lab 3-1: Configuring an Instrument without the
Instrument Present

1. Sdlect 1/0 = Instrument Manager. ... Movethediaog box tothe
upper-left work area by clicking and dragging itstitle bar, as shownin
Figure 3-6.

- Instrument List ~Auto Discovery

:] My Configuration (C:\Program FileswgilenivVEE 6. Find Instrurments |

COnfnure Brvets |
Settings... |

rInstrument
Add...

EErioyE |
Eraperies |
rCreate WO Ohject—
Wi =l o] |

Bl Bl Briver |
Farie]l | [Briver |

| | ] ComponentDriverl

ok | sae | cancel| Print [ Help |

Figure 3-6. The Instrument Manager Box
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If you have any instruments connected and powered on, VEE can find the
instruments and automatically find the drivers for them. For more
information about automatically finding and configuring instruments, refer
totheonline Tutorialsunder Help = Welcome = Tutorialsinthemain
V EE screen.

By default, there are no instruments configured, and this example assumes
that no instruments appear in the Instrument Manager list.

2. Inthe Instrument Manager dialog box, make sure My
Configuration ishighlighted, and click add. . . under Instrument.
The Instrument Properties dialogappears, asshownin Figure 3-7.

Instrument Properties

Marme: M
Interface: EEEE
Address (eg 7143 714
Gateway: This host |
Advanced...l
ok | cancel| Heip |

Figure 3-7. Instrument Properties Dialog Box
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Theentriesinthe Instrument Properties diaogbox are asfollows:

Name

Interface

Address

Gateway

The name the instrument will be called in the program.
Choose a name that follows these syntax guiddlines:

B |nstrument names must start with an alphabetic
character, followed by alphanumeric characters or
underscore characters.

B You cannot use embedded blanks in instrument names.

Type of interface. Choose from GPIB, Serial, GPIO, or
VXI.

Thelogical unit of the interface (GPIB is usualy 7) plus
the local bus address of the instrument (a number from 0 to
31). If you leave the address at O, it means that you are
developing without an instrument present.

Specifies whether instruments are controlled locally or
remotely. Use the default entry This host to control
instrumentslocally, or enter acateway for remote control.
(For more information, refer to the VEE OnelLab Advanced
Techniques manual.)

3. Changethe nameto scope, leave all the other defaults as they are, and
click advanced. ... Theadvanced Instrument Properties
dialog box appears as shown in Figure 3-8.

Chapter 3

131



Easy Ways to Control Instruments
Configuring an Instrument

Advanced Instrument Properties

General | Direct IO I Plug&play Driver I Fanel Driver |

Timeout (gec)
Live Mode
Byte Qrdering:

Description (optional):

0K | Cancell Help

Figure 3-8. The Advanced Instrument Properties Dialog

The entriesin the ceneral folder are as follows:

Timeout

Live Mode

ByteOrdering

Description

The maximum number of seconds allowed for an 1/0
transaction to complete before you get an error message.

Specifies whether there is live communication with the
instrument. Set thisto oFF unlessyou have an
instrument present. VEE defaults to the ox setting.

Specifies the order the device uses for reading and
writing binary data. The field toggles between Most
Significant Byte (MSB) first or Least Significant Byte
first. All IEEE488.2-compliant devices must default to
MSB order.

Enter any description here. For example, if you want the
instrument number on the title bar, enter the number.

4. ToggleLive Mode to OFF. Then click the panel Driver folder, and
the dialog box appears as shown in Figure 3-9.
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Instrument Properties

Marme: Ieacnpe—
Interface: m
Address (eg 714): 714
Gateway: This host

0K Cancel Help |

Adwanced Instrument Properties

Genetal | Direct F'0 | Plug&play Driver  Panel Driver

ID Filename:
Sub Address: [
Error Checking: O
Incremental Mode: sl ]

0K | cancel|  Help

Figure 3-9. The Panel Driver Folder

5. Click thefield to theright of ID Filename to obtain alist box entitled
Read from what Instrument Driver?. Thislistincludesall of the
panel driver filesloaded with your revision of VEE in the directory
specified.

Note You will need to have installed the panel drivers from the VEE CD-ROM in
order to complete the example. The * . cid files signify the compiled
instrument driver files.

6. Scroll down thelist to highlight hp54504a.cid, then click open. Figure
3-9 shows this instrument already selected. You can also double-click on
a highlighted fileto select it.
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The other entriesin the Panel Driver folder are as follows:

Sub Address Leavethisfield blank. Sub Addressis used only by non-
V XI cardcage instruments for identifying plug-in

modules.
Error Leave the default setting ON. Error Checking can be
Checking turned off for extra throughput, but then it does not

check for 1/O errors.

Incremental  Leavethe default setting ON. Incremental Mode can

Mode also be turned off, which sends the entire instrument
command string for the instrument state each time you
change a setting.

7. Click ok to return to the Instrument Properties box. Click ox.

Thelist of available instruments should now include an instrument
configuration named scope, using the driver filehp54504a.cid, as
shown in Figure 3-10. The instrument does not have a bus address
specified, because it is not live at present. You can develop the program
in this mode, and add an address |ater, when you are ready to connect the
instrument to your compuiter.

Tip: Pressthe Tab key after typing in afield to move to the next field,
and press Shift-Tab to move to the previous field. Pressing Enter is
equivalent to clicking ok. VEE closes the dialog box.
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Instrument Manager

- Instrument List ~Auto Discovery
My Configuration {C:WVINDOWSWU ocal Sellings\Ap) Find Instrurnents |
=¥ GPIB7

JEvp—— - Canfigure Drivers |
Settings... |

- Instrument
Add...

Remove

Froperties |

- Create 10 Ohject—
Direct IF0 |
ElmEnlay et |
Parel Driver |

<] | ] CnmponentDri\rerI

ok | save | cancer| Print | Hep |

Figure 3-10. Scope Added to List of Instruments

8. Click save toclosethe Instrument Manager box. (You could aso
click panel Driver under Create I/0 Object toputitinthe
program immediately, and VEE would save the configuration
automatically.)

You have now added the HP 54504A oscilloscope named scope to the
instrument list. You can use this driver while programming, even though the
actual instrument is not present.

Selecting an Instrument to Usein a Program

1. Select 1/0 = Instrument Manager. ...

2. Highlight the selection scope (@ (NOT LIVE)), then click Panel
Driver under Create I/O Object.
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Note Inthe Instrument Manager, you can often create different types of
objectsunder create 1I/0 Object, depending on the type of instrument
configured. For example, if you had chosenDirect I/0 ratherthan panel
Driver for thisexercise, you would get anirect I/0 objectwiththe
name scope (@ (NOT LIVE)).VEE also providesacComponent Driver,
which uses a subset of the functions provided by apanel Driver. For
more information, refer to the VEE OnelLab Advanced Techniques manual.

3. Placethe outline of the scope panel and click to placeit. The display
should look similar to Figure 3-11.

scope | @ (NOT LIVES) =

HMain Panel

Timebase
Sweep Mode
Source [Pos]
Trig Level “
DJ.g nutnscale Ru.n CH1 m
CH1 c1{2 Realtlme cnz IEUENN BES

Figure 3-11. Selecting scope(@(NOT LIVE))

You may now use the panel driver in the program like any other VEE
object.
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Adding the Physical Instrument to the Configuration

1. Select 1/0 = Instrument Manager. .., and highlight scope.
Under Instrument... click Properties.

2. Double-click the address field to highlight the current entry and type
709. The7in 709 isthelogical unit. (If the GPIB (HP-IB) logical unitis
not 7, replace 7 with the actual logical unit number.) The 9 in 709 isthe
default address for scopes.

3. Click Advanced: andtoggleLive Mode toON, then click ok. Click ok
to closethe Instrument Properties box.

4. Click save to savethe changes.
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Using a Panel Driver

These exercises use the HP 3325B Function Generator as the example. The
principles are the samein using any VEE panel driver. By using a panel
driver instead of programming an instrument directly, you save time
developing and modifying programs. Changes in the instrument settings are
made through menu selections or by editing fields in dialog boxes. If the
instrument is connected and Live Mode iSON, the changes you make will
register on the instrument.

To use apanel driver in aprogram, add inputs and/or outputs as needed and
connect the panel driver to other objects. You can use several instances of
the samedriver in a program to set the instrument to different states. In VEE,
you can iconize apanel driver to save space, or use the open view to display
the instrument settings. You can also change settings while a program is
running.

Lab 3-2: Changing Settings on a Panel Driver

1. Sdect 1/0 = Instrument Manager. ... Select My
Configuration,thenclick add. .. under Instrument todisplay the
Instrument Properties dialog box, and edit the information as
follows:

Name Edit to fgen and pressthe Tab key twiceto move to
the Address field.

Address Changeto 713, or the address you want on the bus.

2. Click on advanced. Inthe General folder andtoggle Live Mode to
OFF.

3. Click onthe panel Driver folder and set ID Filename: tO
hp3325b.cid. Click ok twiceto return to the Instrument Manager.

4, Under create I/0 Object,click Panel Driver. Placethe object on
the left side of the workspace. (This process would be the same

138 Chapter 3



Easy Ways to Control Instruments
Using a Panel Driver

regardless of the instrument, as long as the instrument had been
configured and added to the list.)

Note You are programming without the instrument attached. If the instrument
were attached, you would edit the configuration to the proper address.

5. Click sine inthe Function field to get apop-up menu, and then
select Triangle asshownin Figure 3-12.

= fgen { @ (NOT LIVEY =

Main Panel
Function

Frequencyl Discrete component FUNCTION

Amplitude l DG Only
Sine
Offset l Srjuare

l +Ramp

Phase l -Ramp

OK | Cancell Quewl

Figure 3-12. The Function Pop-up Menu on fgen
6. Click thefield to theright of Frequency.

7. Type 100 in the Continuous component FREQUENCY dialog box that
appears, and click ok. Note that the Frequency setting has now
changed.

You can use the same methods to change the instrument settings on any
driver. If the instrument is configured with an addressand Live Mode iSON,
every change you make in the driver panel isreflected by the instrument.
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Moving to Other Panels on the Same Driver

Most drivers have more than one pand to simplify the user interface. To
moveto adifferent panel, click Main Panel intheobject to get amenu of
panels.

1. Inthepanel Driver object, click Main Panel and select Sweep in
theDiscrete Component MENU presented as shown in Figure 3-13.

2. Click ok to display the sweep Panel. You can aso look at the other
panelsto see what is available.

3. Click ox toreturntotheMain Panel.

= fgen (@ (MOT LIVEY) =
Discrete component MENU B

Main Fanel

Function .

Fregquency .

- Madulation Pan
anp1itude M | FE05 T

offset  JJ | Status Panel

Ahout Panel

Phase = 0K | Cancell

Figure 3-13. Sweep Panel in Discrete Component Menu
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Adding Inputs and/or Outputsto a Panel Driver

In addition to interacting with the panel directly, you can control settings or
read data from an instrument in a program by adding data inputs and/or
outputs to the driver. The input and output areas are shown in Figure 3-14.

— faen { @ (NOT LIVE)) =)
Function
—| Real64| F | Frequency 100
[ AMPLITUDE | amplitude [IIEEI G239
offset  [INNNCINNN
rraee NN
4 4
Data Input Area Data Output Area

Figure 3-14. The Data Input and Output Areas on a Driver

1. Placethe mouse pointer over the datainput area of the function generator
instrument panel, and press CTRL-A to add adatainput terminal. A list
box of the instrument components appears.

2. Select the desired component from the menu presented.

You could also open the object menu and select Add Terminal by
Component = Select Input Component. Then select the desired
component field on the driver.

Follow the same process to add a data output, by placing the mouse pointer
in the data output area.
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Deleting Data I nput or Output Ter minals

Place the mouse pointer over the terminal and press CTRL-D.

You could also open the object menu and select Delete Terminal =
Input. .. from the object menu and choose the appropriate input from the
menu presented.

On Your Own

Set a state on the HP 3325B Function Generator, or any other function
generator available. Change the Function setting to a Square wave. Add
input components for amp1itude and Frequency. Create input dia og
boxes for the amplitude and frequency and modify the titles to prompt the
operator. Enter different values for the amplitude and frequency, and run the
program to see if the settings have changed after operator inputs. (If an
instrument is attached, then its settings will change if Live Mode iSON.)
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Using Direct 1/0O

If thereis not adriver available for a particular instrument, or you want
higher throughput, use the Direct 1/O object.

Lab 3-3: Using Direct |/O

In this exercise, you will configure the HP 3325B function generator using

Direct 1/0.

1. Sdect 1/0 = Instrument Manager....

2. Highlight the fgen (@ (NOT LIVE)) entry and select Instrument =

Properties.

3. Click on advanced. Select theDirect 1/0 folder asshown in Figure
3-15. Look through the options available, then click ox to return to
Instrument Properties,then ok again to returntothe

Instrument Manager.

Advanced Instrument Properties

General  |Direct i0) | PIug&pIayDriverI FPanel Driver

Read Terminator: I "in" EEMREREE: Im
Write
EOQL Sequence: IT Elbiucs IW;I
Multi-Field as: Data Oty || gtate (Loarn Stringy: ot Config'd |
Array Separator: I— -
Array Farmat: Linear | '
END (EON) on EOL: YES Download String: ’7
0K | Cancell Help |

Figure 3-15. The Direct I/O Configuration Folder

Chapter 3

143



Note

Easy Ways to Control Instruments
Using Direct I/O

This example uses the GPIB interface (IEEE488). To configure Serial,
GPIO, or VXI instruments, refer to the VEE Onelab Advanced Techniques
manual.

4. To place the object on the screen, make sure that fgen (@ (NOT LIVE))
is il highlighted, and click create 1/0 Object = Direct I/O.
Figure 3-16 shows the Direct I/O object.

= fgen (@ (NOT LIVE) =

= Douhle-Click to Add Transaction =

Figure 3-16. A Direct 1/0 Object

TouseaDirect I/0 objectinaprogram,you haveto configurel/O
transactions. The next section explains writing text commands, reading data,
and uploading/downl oading instrument states.

Sending a Single Text Command to an Instrument

To send a single text command to an instrument, type in the appropriate
string. Most GPIB instruments use alphanumeric strings for commands sent
to the instrument. For example, to send a command to the HP3325B
Function Generator to set the amplitude to 5 volts, you would enter the
command string "AM 5 VvO".

This exercise uses the HP 3325B function generator configured in the
previous section. If necessary, go back to “Using Direct I/0O” on page 143
and configure the instrument before you continue.

1. Inthe fgen (@ (NOT LIVE))object, double-click the transaction bar to
getthe 1/0 Transaction dialog box, asshownin Figure 3-17.
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/0 Transaction

[wrTE =] | TEXT = K
| DEFAULTFORMAT =] EOLOH |

ok | mnop | cancel

Figure 3-17. The I/O Transaction Dialog Box

The down arrow next to WRITE shows a menu of transactions; READ,
WRITE, EXECUTE, and wAIT. To write data to an instrument, use the

default selection. Open the object menu and consult Help to find out
about each action.

2. Usethe default selectionsWwRITE, TEXT, DEFAULT FORMAT, and EOL
oN. Click theinput field labeled a, type "am 5 vor (including the
guotes), and click ok.

You should see the transaction WRITE TEXT "AM 5 VO" EOL asshownin
Figure 3-18. The text in quotation marks is the command that will be sent to
the HP3325B when the program runs.

= figen { @ (NOT LIVEN) =

WWRITE TEXT "Ahl 5 %0" EOL
= Double-Click to Add Transaction =

Figure 3-18. A Direct I/O Transaction

In most cases, the process will be the same for sending text commands to
instruments. However, there are instruments that specify characters sent at
the end of each command or at the end of agroup of commands. You need to
get this information from the instrument documentation, then includeit in
theDirect I/0 Configuration dialog box.
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Sending an Expression List to an I nstrument

In some cases, you may want to send an expression list to an instrument. For
example, you may want to loop through a number of frequenciesin the
Function Generator. TO do so using a Direct I/O Transaction, you
would use avariable for the frequency in an expression list, and add a data
input for that variable to the Direct 1/O object. The following steps describe
how to send an expression list to an instrument.

1.

Placeasecond Direct 1I/0 object for the HP3325B in the Main
window. Double-click in the transaction areato get the 1 /0
Transaction diaog box.

You can use al of the defaults except for the command string. In this
case, use the format "rFr", <frequency>, "Hz". Thisis an Expression
List, each expression being separated by commas. The frequency is
represented by variable &, which will be adatainput to the Direct 1/0
object.

. Click on theinput field for command strings and type "FrR", A, "HZ".

(For example, if A were 100, VEE would send the string "FR100HZ".)
Click oxk. Noticethat VEE automatically adds adatainput pin labeled A.

Sdlect Flow = Repeat = For Range and placeit to the left of the
Direct I/0 object.

Connect the For Range data output pintothebirect 1I/0 datainput
pin.

Edit thefieldsin For Range t0: From 10, Thru 1.8M,and Step 50k.

For Range Will now send out numbers ranging from 10 to 1.8 millionin
steps of 50,000. Asthe numbers are received by the Direct 1/0 object, the
command string causes the function generator to output the frequencies.
The Direct 1/O setup should look like Figure 3-19.
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—|For Range| - = faen {@UJOT LIVEY) 1=
From [10 WRITE TEXT "FR", &, "HZ" EOL

Thra M oM — A = Double-Click to Add Transaction =

Step |50k

Figure 3-19. Direct I/O Setup Using an Input Variable

6. (Optiona) Connect an HP3325B to your computer, if you have one, and
edit the configuration of this Direct 1/O object to include the address of
the instrument. Run the program and you will see the instrument
generating these frequencies.

Reading Data From an I nstrument

Instruments send data to a computer in many different formats. To read data
from an instrument, you must know the datatype you want to read, and
whether the datais returned as a single value (scalar) or an array. You must
also know if the instrument returns data as text (ASCII) or binary.

You can find this information in the instrument documentation, or you can
usethe VEE Bus I/0 Monitor inthe I/0 menu to examinethe data
being returned. Thisinformation determines how to configure the 1/0
transaction.

In this example, an HP3478A Multimeter is connected to the HP3325B
Function Generator described in the last exercise. When the generator sends
out a certain frequency, the multimeter triggers a reading and sends the
results back to VEE. The following steps describe how to configure the
transactions for the multimeter.

This example describesaREAD TEXT transaction. Other choices for READ
include BINARY, BINBLOCK, and CONTAINER, Which are discussed in detail
in the VEE Onelab Advanced Techniques manual.

1. Sdect1/0 = Instrument Manager....Click Add. ... Changethe
nameto dvm. Click on advanced. .. and set Live Mode: 10O OFF.
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Assuming that you do not have an HP3478A connected, click ok to
return to the Instrument Manager. (If you do have an HP3478A, modify
the address and the instrument will track the commands.)

2. Highlight dvm (@ (NOT LIVE)) andclickDirect I/ounder Create
I/0 Object.

3. Double-click the <Double-Click to Add Transactions barto
display the 1/0 Transaction dialog box.

4. Highlight theinput field and type "T5", then click ok. Thiswill write
the T command to the instrument. Ts isthe command for asingle
trigger to the multimeter.

5. Open the object menu and click Add Trans. .. toadd another
transaction bar, or use <Double-Click to Add Transactions> tO
add atransaction and display the 1/0 Transaction dialog box.

6. Click thedown arrow beside wrRITE to get adrop-down menu, then select
READ. When you select READ, hew buttons appear inthe 1/0
Transaction bOX.

7. Check the ExpressionList input field to verify that it contains an x.
Press Tab to move to the next field. Data returned from an instrument is
sent to data output pins. In this case, datawill be read from the instrument
and put into a data output named x.

Names are not case sensitive.

8. LeavetheRrREAL64 FORMAT default. The multimeter returns single
readings as real numbers.

9. Leave DEFAULT NUM CHARS aSis.
The default for the number of charactersis 20. If you want to change the
number, click on DEFAULT NUM CHARS to toggleto MAX NUM CHARS

and change the number 20 to the desired number.

10.Leave scarar asisand click ox.
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You will seethetransaction displayed on the bar aSREAD TEXT X
REAL64. Notice that VEE automatically adds a data output named x.

Note If theinstrument is returning an array of values, click on the scaLArR menu
inthe 1/0 Transaction dialog box to get the menu for different
dimensions, as shown in Figure 3-20. Once you have selected the array
dimension, you will also need to specify a size for the array.

IO Transaction

| reaD =] | TEXT = K

[ REALG4 FORMAT [¥] DEFAULT NUM CHARS|

ARRAY 2D ok | mop | cancell
ARRAY 3D
ARRAY 4D
ARRAY 5D
ARRAY 6D
ARRAY 7D
ARRAY 8D
ARRAY 8D
ARRAY 10D

Figure 3-20. Configuring a READ Transaction

11.Add apisplay = AlphaNumeric totheright and connect itsinput to
thepirect I/0 outputlabeledx.

Thetwo Direct /O transactions should look like Figure 3-21.

—| dvim @ (MOT LIVE)) | " |
WRITE TEXT "TS" EOL —_ AlphaN-umEricl | |
READ TEXT x REALGA ol
= Diouble-Click to Add Transaction = -

Figure 3-21. Direct I/O Configured to Read a Measurement
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The process to configure a transaction is similar, regardless of the data
format for the READ TEXT transaction. You can explore the other formats
available. For amore detailed information about each item, refer to the VEE
Onel.ab Advanced Techniques manual.

To create a compl ete test program, this multimeter object and afunction
generator object could be combined with VEE data and display objects.
Fully functional test programs are easy to create in VEE. However, it is
beyond the scope of this introductory chapter to show specific details for all
the various instruments you might be using. For more complex examples,
refer to the VEE Onelab Advanced Techniques manual.

Uploading and Downloading I nstrument States

Some instruments offer a“learn string” capability. The learn string
embodies all the function settings that compose an instrument state. Direct
1/0 will upload thislearn string, save it with that particular Direct 1/0 object,
and later allow you to download it to the instrument in the program. To
upload an instrument state, follow these steps.

1. Set the instrument to the desired state manually.
2. Openthe Direct I/0 objectmenuandclick Upload State.

Now this state is associated with this particular instance of the Direct 1/0
object.

3. Openan1/0 Transaction dialog box by double-clicking in the
transaction area.

4. Click TEXT, select STATE (LEARN STRING), thenclick ok to closethe
I/0 Transaction box. The previously captured stateis sent to the
instrument when this WRITE transaction is executed.

Uploading and downloading are controlled by the settings in the Direct 1/0
Configuration dialog box. If Conformance is |EEE 488.2, then VEE will
automatically handle learn strings using the 488.2 * LRN? definition. If
Conformance is |EEE 488, then upload string specifiesthe command
used to query the state, and Download String specifiesthe command that
precedes the state string when downloaded. Figure 3-22 shows an example.
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General  Direct i0 |P|ug&playDriver | Fanel Driver

Read Terminator:
Wtite
ECL Sequence:
Multi-Field as:
Array Separator:

Array Farmat:

ik

EMDH(EQT on EOL:

Confarmance:

Binblock:

State (Learn String):
Upload String:

Daownload String:

oK | Cancel|

Figure 3-22. Learn String Configuration for HP54100A

Conformance can support |EEE 488 or |EEE 488.2. This example uses the
HP 54100A Digitizing Oscilloscope, which conformsto |EEE 488 and
requiresa "seTUP? " to query thelearn string and "SeTUP" to precede the
learn string when downloading. When you select Configured for State
(Learn String) two more fields appear, labeled Upload Stringand
Download String. The proper strings have been entered in their input

fields.
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Using PC Plug-in Boards
VEE provides three ways to control PC plug-in boards or cards:
1. ODASdrivers supplied by the PC Plug-in card vendor.

2. DataTrandation’s Visual Programming Interface. (Order the VP
application directly through Data Translation.)

3. Dynamic link libraries supplied by the PC board manufacturer, such as
ComputerBoards or Meilhaus. (See “Using Dynamic Link Libraries’ on
page 335 for information on using dynamic link libraries.)

Using ODAS Drivers

Follow the manufacturer’sinstructions to install the PC Plug-in board,
install the ODAS driver software, and run the ODAS configuration utility.
Then configure the driver in VEE.

1. Sdect 1/0 = Instrument Manager....Select Find
Instruments. The Instrument Manager displays entriessimilar to
those shown in Figure 3-23.
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Instrument Manager

~Instrument List ~Auto Discovery

My Configuration (d:serstonyyvee.io) Fifdlhetirerte |
¥ PCPIAGDevice00 (AGPCPIOD) =

B2l RobotarmR (RobotamR) [CHrE e

Thermistord (Thermistord) LS. |

8 PCPIAGDevice01 (AGPCPIOT)

Robaottrml {RobotArml)
Thermiztor! (Thermistor!) Add...

Remaove |
Properties |

rCreate i0 Ohject——

PCPI Driver |

rInstrument

15 5]

ok | save | cancet| Print | Heip |

Figure 3-23. ODAS Driver Entries in Instrument Manager

2. Sdlect one of the sub-entries such as Thermistoro, and under Create
I/0 Object, select pcPI Driver. Click to place the object. It appears
asaFormula oObjectin VEE asshown in Figure 3-24.

= Formula (Analogin =
1 Ch IThermmtanl AlnSingle(Ch, Byrefval) Result
i val

Figure 3-24. PC Plug-in Card with ODAS Driver as Formula Object

For more detailed information about using PC Plug-in Cards with ODAS
drivers, refer to the VEE Onel.ab Advanced Techniques manual.
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Data Trandlation’s Visual Programming I nterface (VPI)

Data Tranglation’s VPl works with VEE to create seamless data acquisition
performance for PC plug-ins. By leveraging the flexibility of Data
Tranglation’s Open Layers standards, you have access to over 50 data
acquisition boards.

The VPI works directly with plug-in ISA, PCI, and USB-based data
acquisition cards that require low channel count. The VPI adds a menu

sel ection and specific PC plug-in data acquisition iconsto VEE. These drive
the Data Tranglation hardware functionality.

Amplicon

Amplicon has awide range of analog and digital 1/0 PC plug-in boards
within the 200 Series, all with VEE support.

The software interface is part of Amplicon’s AmpDIO driver package, a 32-
bit APl with a multithreaded DLL for Windows and support for interrupt
driven acquisition. The API contains over 100 callsfor efficient and flexible
programming as a Compiled Function using a V EE-specific definition file
and the facility to utilize up to eight boards in one program.

In addition to Amplicon’s own range of plug-in boards, which includes
serial communication devices, Amplicon can supply boards from awide
range of other manufacturers for data acquisition, serial communication, and
GPIB applications.

Figure 3-25 shows the V EE runtime software (provided free with Amplicon
analog output boards PCI224 and PCI1234 and anal og input boards PCI230
and PCI260) providing concurrent input and output signals on a PC.
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Figure 3-25. Amplicon Data Acquisition Example

ComputerBoards offers low cost, powerful PC plug-in boards that are
compatible with VEE. (For acomplete list of supported PC plug-in vendors,
see VEE literature or VEE OnelLab Advanced Techniques.)

You simply install the board and its I/O library, and configure the board
using a program supplied by the manufacturer. Follow the instructions to
connect the board to the device. In VEE, import the library, and you are
ready to call the measurement functions in the ComputerBoards I/O library.
See the figures below from a demonstration program supplied by the

manufacturer.

Chapter 3

155



Easy Ways to Control Instruments
Using PC Plug-in Boards

Bl HP VEE - Showl1

=1 B
File Edit View Debug Flow Device O Data Display Window Help
] =i =] = Lot I N o 2t N Y = e 2 1= i e 2
B EFE Main [_[>

=l Program info

frsne 4 ComputerBoards Inc.\

f5 5
|
| om0 pats / \ wid
0596 =
—[ cho A/D Data 0.8437

HP VEE
T —| D& CHO Volts IEI. 38297 : AN _

5z
—| CH2 A/D Data m
0: 38297 =

~| ADRATE 29
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=
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Ready
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Figure 3-26. VEE Using a ComputerBoards 100 KHz Board

Figure 3-26 shows the panel view of the demonstration program using this
100 KHz A/D board. Figure 3-27 shows VEE importing the

ComputerBoards 1/0 library that made these data acquisition function cals
possible.

= CEII-[ uL =
Library Type | Compiled Function =]
Library Mame | CBI_UL

File Name CACBWEEVCEV3Z DLL |
Definition File CACEWEECEYH |

Figure 3-27. Importing the ComputerBoards 1/O Library
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Meilhaus Electronic M E-Driver System

Meilhaus Electronic is one of the leading European designers, producers and
sales companies for PC-based data acquisition and interface technology. The
ME-DriverSystem for Windows on CD-ROM isincluded with all data
acquisition boards made by Meilhaus Electronic (i.e. ME series). The ME-
DriverSystem is also integrated into the VEE menu structure.

After the ME-DriverSystem for VEE isinstalled, the driver functions appear
in aVEE pull-down menu. Figure 3-28 shows the ME Board menu in VEE.

tevice |40 Data Digplay  Window | ME Bgard7 Help
e rj’ﬁ‘] i

ME-14 tf”i g
=] E3

(=& .

.

ey ——
ME-1E0
ME-270
ME-260/300
ME-1000
ME-1400
ME -2000/2600

»
3
3
»
3
L3
»
3
L3
L3

General Functions > me3000D eleteLibrary

ME-3100 3 Analog Input 3 me3000LoadLibrary
- rlon Outout y — e

Diemas 3 D;;it:\g\n_fuﬂzt 7 me3000G eneralFl eset

Pulse Wich Modulation »  TEOMnalE

LCounter r me3000G etDLLV ersion

Serial In/Out L& me3000G etDriveryersion

Errar Handling L me3000Get/ECHods|

e 000G et5 enialMumber
me30000igitT oVolt
me3000% alt T oD gt

med000Frequen:

Figure 3-28. ME Board Menu in VEE
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Using a VXIplug&play Driver

V XIplug& play drivers are issued and supported by the various instrument
vendors. These are C-based drivers and are designed for the maximum
performance and ease of use.

Agilent VEE isfully VXIplug&play compatible. All available

VXIplug& play drivers from Agilent Technologies ship as a separate
product, and are also available on the Web at
http://www.agilent.com/find/inst drivers. These samedrivers
are also included with VEE along with al Agilent Technologies panel
drivers. To get VXIplug& play driversfor other instruments, contact the
instrument vendor.

Lab 3-4: Configuring a VXIPlug&play Driver

This example describes how to configure an HPE1412 driver.
1. Select 1/0 = Instrument Manager. . ..

2. Highlight My configuration,thenclick Add... under Instrument
to get the Instrument Properties diaog box. Enter aname, such as
Instrument, and click Advanced. . . to display the Advanced
Instrument Properties dialog box.

3. Intheadvanced Instrument Properties didog box, toggle Live
Mode : t0o OFF and select the Plugsplay Driver folder. Click the
pPlug&play Driver Name: field to display the drop-down menu which
listsall the driversinstalled on the computer. This example uses the
HPE1412 driver, as shown in Figure 3-29.

158 Chapter 3



iced Instrument Properties

General | Direct /O Plug&play Driver | Panel Driver |

Plug&play Driver Mame:

Parameters to initd call
Address {g.g., GPIBOD:1 2 INSTR)

¥ Perfarm Identification Query
¥ Perform Reset

HFE1 413

HFE1413
HFE1416
HFE1420
HPE1442
HPE1460

Lnknown

5TR
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- Download drivers fram the Weh
To add new drivers to your systerm:
1. Download drivers from the following URL:
hitp:ifwssy adilent comdfindiinst_drivers
2. Install drivers to C:WKIPRPAWYINGS.
3. Click OK to exit this dialog box.
4 RE-enter this dialog box to see the revised

driver list.

OK | Cancell Helpl

Figure 3-29. Selecting a VXIplug&play Driver

4. SelecttheupE1412 driver, click ox to return to the Instrument

Properties dialog box, and click ok to return to the Instrument
Manager. There should now be an entry for Instrument (@ (NOT

LIVE)).

5. Highlight Instrument (@ (NOT LIVE)), and under Create I/0

Object, select Plugsplay Driver. Click to place the object.

Note

In VEE, aVXIplug&play driver resembles a Direct 1/O object.

To make measurements with the instrument, you need to configure I/O
transactions that use C functions in the V X1plug& play driver. The driver

provides you with panels to pick the right functions to use.

6. Double-click on the transaction bar labeled <Double-click to Add
Functions, and Select a Function Panel isdisplayed as shown

in Figure 3-30. Figure 3-31 shows the hierarchy of functionsin the

function panel. Notice that He1p for the item selected is displayed in the

dialog box.
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VEE automatically initializes the instrument. You do not have to use an
init function, asyou would in other languages.

— TalFram Instrument

|-'||

L1 HPE1412A
=20 High Level Control
-] Measure

Take Measurement

E+C1 Measurement Type

& Sample
(3 Trigger
=1 Low Level Confrol

l_,m Iritiato oA oro o t+

=3 Configure Present Settings

Read Using Present Settings

Measurement Type Setup
Measurement Type Query
(=

this routine when specific
changed from their default

function is called.

Configures the instrument to measure the specified function. Use

neasurement process will not begin until the hpeldlZ initImm

multineter parameters need to be
walues [listed below). The

OK | Cancell

Figure 3-30. Selecting a Function for a VXIplug&play Driver

7. Click configure Present Settings = Measurement Type =
Measurement Type Setup. TheEdit Function Panel iS
displayed. Under func, click to display the drop-down list. Select the

default Dc voltage, asshowni

n Figure 3-31.
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| Ecit Function Panel for h pe1412_configure()

Panel | Configuration I

func

[ DCvoltage |
Frequency

Period

4-Yire Resistance

2-\Wire Resistance

AC Voltage

DC Vaoltage

AC Current

D Current
D Voltage Ratio

Wi

hpet412_configuredinstrHandle, hpel 41 2_CORNF_VOLT_DC)

ok | wmop | cancel | Help | mnstrHeip|

Figure 3-31. The HPE1412 Edit Function Panel
8. Click ok. The To/From Instrument object now containsan entry for

hpel412 configure (instruHandle,hpel41l2 CONF_VOLT DC),
as shown in Figure 3-32.

- TofFram Instrurment =

hpeld412_configuredinstrtHandle, hpe1412 COMNF_WVOLT _DC)
= Double-Click to Add Functian =

Figure 3-32. DC Voltage Function in VXIplug&play Object

Chapter 3 161



Easy Ways to Control Instruments
Using a VXIplug& play Driver

9. Inthe To/From Instrument object, double-click to add afunction and
select Take Measurement under Measure. Click onthe

Configuration folder to display the dialog box shown in Figure 3-33.

Edit Function Panel for hpe1412 measure_ Q)

Panel |Configuration| |

~func

Parameter Type: Int32 (Input Only)

Parametar Value % Constant < variable

Mame: hpeld12_CONF_WOLT_DC I” Create Input Terminal

i reading

Parameter Type: RealG4 (Output Onkd

Parameter Yalue < Constant ¢ Variable

Marme: |reading ¥ Create Output Terminal
ok | mop | caneel | Help | InstrHelp|

Figure 3-33. Configuration Folder in Edit Function Panel

10.Click ox. A second function cal islisted in the To/From Instrument
object as shown in Figure 3-34.

= Toffram Instrument (=

hpet1412_configuredinstrHandle, hpe1412_CONF_VOLT_DC)
hpet412_measure_QinstrtHandle, hpeld12_CONF_NVOLT_DC, reading)
= Double-Click to Add Function =

reading I

Figure 3-34. HPE1412 Driver Ready for a DC Reading
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Other 1/0 Features

B Explorethefull power of VEE's1/O capabilitiesinthe1/0 =
Advanced I/0submenu: Interface Operations, Instrument
Event, Interface Event,andMultiInstrument Direct I/O.

B You can display, print, or store bus activity for debugging with the Bus
I/O Monitor in the I/O menu.

B VEE includes an ActiveX Automation server to programmatically find
instruments. For further information, see the VEE OnelLab Advanced
Techniques manual .

B You can also change I/O configurations programmatically at run time.
For further information, see the VEE Onelab Advanced Techniques
manual.
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Chapter Checklist

You should now be able to perform the following tasks. Review the
appropriate topics, if necessary, before going on to the next chapter.

B Explain the benefits of using instrument drivers and Direct |/O.
B Explain the process for controlling instruments.

B Configure an instrument for a state driver.

B Configure an instrument for Direct |/O.

B Change settings on an instrument driver.

B Add and delete component inputs and outputs.

B Moveto different panels on an instrument driver.

B UseDirect I/O to write commands to an instrument.

B UseDirect I/O to read data from an instrument.

B Upload and download instrument states using learn strings.

B Use VXIplug&play drivers to communicate with an instrument.

B Explain three methods for controlling PC plug-in boards.
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Analyzing and Displaying Test Data

In this chapter you will learn about:
B VEE datatypes

B VEE analysis capabilities

B Using math objects

B Using the Formula object

B Using the MATLAB Script object
B VEE display capabilities

B Customizing displays

Average Time to Complete: 1.5 hours
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Overview

In this chapter, you will learn about VEE analytical and display capahilities.
You will learn how to locate the right math objects for your applications and
how to display test results, so that you can turn data into useful information
easily and quickly.

You can also use other familiar applications such as M S Excel to analyze the
datausing ActiveX Automation. (For more information, refer to Chapter 6,
“Creating Reports Easily Using ActiveX,” on page 241.) You can use
display capabilities external to VEE using ActiveX controls. (For more
information, refer to “Using an ActiveX Control” on page 318). This chapter
focuses on VEE's own core set of tools and the MATLAB Script object
included with VEE.
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Agilent VEE Data Shapes and Data Types

InaVEE program, dataistransmitted acrossthe lines between objectsand is
then processed by subsequent objects. In order to specify a set of data, VEE
packagesit into a container that has both a data shape (scalar or array) and
adata type (such as 1nt32, Real64, Of Text).

Data Shape: A scalar isasingle number including numbers expressed as
two or more components such as complex numbers, and an array containsa
group of dataitemsthat can be specified as one dimensional (Array 1D), two
dimensional (Array 2D), etc.

Data Types: The VEE data types are described in Table 4-1.

In general, you will not be concerned with data types or shapes, because
most objects operate on any VEE data type and will automatically convert
datato the type required for that object. For example, if aMagnitude
Spectrum display receives a Waveform data type, VEE automatically
performs a Fast Fourier Transform to convert it from the time domain into
the frequency domain.

Occasionally, however, an object requires a particular datatype so it is good
to be aware of them. You will also want to be aware of the differencesin
supported data types between VEE and MATLAB. (For more information,
refer to the section “Working with Data Types’ on page 185.)

Thefollowing are brief descriptions of VEE data types that you can read
through quickly. Issues involving using these datatypesis explained in
subsequent chapters.

Table 4-1. Agilent VEE Data Types

Data Type Description
Uint8 Unsigned byte 0 to 255.
Int16 A 16-bit two’s complement integer (-32768 to
32767).
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Table 4-1. Agilent VEE Data Types (Continued)

Data Type Description

Int32 A 32-bit two’s complement integer (-2147483648
to 2147483647).

Real32 A 32-bit floating point number that conforms to the
|IEEE 754 standard (+/-3.40282347E+/-38).

Real64 A 64-bit floating point number that conforms to the
IEEE 754 standard (+/- 1.797693138623157
E308).

PComplex A magnitude and phase component in the form

(mag, @phase). Phase is set by default to
degrees, but can be set to radians or gradians with
the File = Default Preferences = Trig Mode
setting.

Complex A rectangular or Cartesian complex number
having a real and imaginary component in the
form (real, imag). Each component is Real64. For
example, the complex number 1 + 2i is
represented as (1,2).

Waveform A composite data type of time domain values that
contains the Real64 values of evenly-spaced,
linear points and the total time span of the
waveform. The data shape of a Waveform must
be a one-dimensional array (Array 1D).

Spectrum A composite data type of frequency domain values
that contains the PComplex values of points and
the minimum and maximum frequency values.
The domain data can be mapped as log or linear.
The data shape of a Spectrum must be a one-
dimensional array (Array 1D).

Coord A composite data type that contains at least two
components in the form (x,y,...). Each component
is Real64. The data shape of a coord must be a
Scalar or an Array 1D.
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Table 4-1. Agilent VEE Data Types (Continued)

Data Type

Description

Enum

A text string that has an associated integer value.
You can access the integer value with the
ordinal(x) function.

Text

A string of alphanumeric characters.

Record

A composite data type with a field for each data
type. Each field has a name and a container,
which can be of any type and shape (including
Record).

Object

Used only for ActiveX Automation and Controls, a
reference to an ActiveX control or a reference
returned from an Automation call. Literally, this is
a reference to an IDispatch or IUnknown interface.

Variant

Used only for ActiveX Automation and Controls, a
data type that is required for some ActiveX
method calls as a By Ref parameter type.

Investigate 1/0 = To/From Socket for sharing datain mixed

environments.
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Agilent VEE Analysis Capabilities

V EE supports common math operations and hundreds of other functions. In
addition, VEE aso includes the MATLAB Script feature. The MATLAB
Script feature is a subset of the standard full-featured MATLAB from The
MathWorks. It provides additional mathematical capabilitiesin VEE
including Signal Processing, advanced mathematics, data analysis, and
scientific and engineering graphics. The MATLAB Script feature is fully
integrated with VEE, and you can include MATLAB Script objectsin any
VEE program.

If neither VEE nor MATLAB have a math function you need, you still have
several options available. You can create the function with the Formula
object, which is discussed later in this chapter, you can write the function in
acompiled language such as C and link it to VEE, or you can communicate
with another software application from VEE.
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Using Built-In Math Objects

IntheVEE Device = Function & Object Browser, yOU Can access
built-in (preprogrammed) mathematical expressions for both VEE and
MATLAB.

Accessing a Built-in Operator or Function

To access VEE mathematical operators and functions, select Device =
Function & Object Browser. For example, to create aformulathat
returns arandom number in a specified range, select Type: Built-in
Functions, Category: Probability & Statistics, and
Functions: random, asshowninFigure4-1.

Function &
Type: Category Functions:

Operators =All= - heta 1=
Activert Automation hinomial

MATLABE Functions Array comb

Local User Functions Bessel erf

Imported User Functions Bitwise erfi

Remaote User Functions Calculus factarial

Compiled Functions Complex Parts gamma

Activex Ohjects Data Filtering loghagDist

WEE Ohjects Generate magDist

Instruments M atrix max
Panel mean
P ower median
Probability ics min
Real Parts maode
Signal Processing perm
String r
System Information randarmize
Tivmn £ Nata = randnmSesd =

descri ptlon randomiaw, high)
. Returns a pseudo-random number between ‘low' and “high'
of function
Create Formula | Ereate St EormulE | Close | Help

Help topic for current selection

Figure 4-1. A VEE Function in the Function & Object Browser

Noticethat the Function & Object Browser displaysabrief description
of the current selection, as shown in Figure 4-1. You can also click on the
Help button for a more detailed description of the current selection and get
information such as the definition, use, syntax and examples.
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To accessMATLAB operators and functions, select Device = Function
& Object Browser, and under Type: select MATLAB Functions. For
example, to convert roots to polynomials, select Type: MATLAB
Functions, Category: Interpolation & Polynomials, and
Functions: poly asshownin Figure4-2.

Type: Category Functions:
<All= =] [rterntd -
Operators & Special Char: interp2
Elementary Math Function: interp 3
Elementary hMatrix Manipul interptt
Impotted User Functions Matrix Functions interpn
Remote User Functions Data Analysis & Fourier Tr mkpp
Compiled Functions Function Functions & ODE mpales
Activex Objects Interpolation & Palynamial padecoef
YEE Objects Specialized Math Function
Instruments Graphs: 2D polyarea
Graphs: 3D polyder
Graphs: Specialized polyfit
Signal: YWaveform Genera polyval
Signal: Filter Analysis &I polyalm
Signal: Linear Systerms Tr: prval
Signal: IR Filter Design rectint
Signal: IIR Filter Order Sel resiz
Sinnal: FIR Filter Masinn residue =

POLY Convert roots to polynornial.
Syntan:

= polyiA)

= paly(

Create Formula | Crezie setrormul | Close | Help |

Figure 4-2. A MATLAB Function in the Function & Object Browser

Again, abrief description of the current selection is displayed in the
Function & Object Browser, andclicking onHelp will display amore
detailed description about the current selection. The MATLAB Runtime
Engine and Script is discussed more in the section “Using MATLAB Script
in Agilent VEE” on page 181.

Lab 4-1: Calculating Sandard Deviation

Generate a cosine waveform of at afrequency of 1 kHz, amplitudeof 1V, a
time span of 20 ms, represented by 256 points. Calculate its standard
deviation and display it.

1. Select Device = Virtual Source = Function Generator. Set
the Frequency appropriately and iconize it.
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2. SdectDevice = Function & Object Browser, then select
Built-in Functions, Probability & Statistics, and sdev.
Click create Formula.

You can go directly to the Function & Object Browser dialog box by
pressing the fx icon on the tool bar, shown in Figure 4-3, or by pressing
Ctrl-1.

Function and Object Browser Icon — g .ﬁ:._

Figure 4-3. Opening Function and Object Browser from fx Icon

3. Open the object menu for sdev () to consult Help.

The sdev (x) object isdefined as the square root of the variance of x, and x
may be of the type UInt8, Int16, Int32, Real 32, Real64, Coord, or
Waveform. The Function Generator outputs a Waveform data type.

4. Connect the Function Generator tO sdev (x).

5. Sdectbisplay = AlphaNumeric and connectittothe sdev (x) data
output pin.

6. Run the program. It should look like Figure 4-4.

sdevi) (=1 —|AlphaNumeric| |
‘I—I sdev(}{) Result —— 0.7085

Functlnn Generatnr |

Figure 4-4. Calculating Standard Deviation
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Creating Expressions with the Formula
Object

The Formula object can be used to write mathematical expressionsin VEE.
The variables in the expression are the data input pin names or global
variables. The result of the evaluation of the expression will be put on the
data output pin.

Figure 4-5 shows a Formula object. The input field for the expressionisin
the center of the object. A default expression (2+a+3) indicates where to
enter the formula. Just double-click the field to type in a different
expression.

You cantypeinaFormula expression on morethan oneline. If aFormula
expression contains a Return, it isinterpreted as a multi-line single
expression. If arormula contains statements separated by semi-colons (;),
they are interpreted as multiple expressions in the Formula.

You can also use standard editing commands to edit expressionsin a
Formula. For example, you can drag the mouse to highlight characters, use
Ctrl-C for copying the characters, Ctrl-V for pasting, and Ctrl-X for deleting.

Input field
—N Farmula =
L
1A [2FA+3 Fesult

Figure 4-5. The Formula Object

All the functions created from the Devices = Function & Object
Browser Built-in type are simply Formulas that already have their
expressions set appropriately. They can be modified to combine functions
and add (or delete) inputs. You can also do multiple-line entry in the
Formula object, and assign values to output terminals.
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Evaluating an Expression with the For mula Object

In this example, you will evaluate the expression, 2*a*6 -B, where =2 and
B=1. (Notice the * sign for exponentiation.)

The variable names are not case-sensitive.

1. Selectbevice = Formula. Click the Formula input field and type
2*A"6-B.

2. Place the mouse pointer over the datainput area (but not right over the a
input) and press Ctrl-A to add an input pin.

It will be labeled B by default, but you can rename it.

3. Select Data = Constant = Int32, cloneit by selecting Clone
from the object menu, and connect the two Int32 objects to the Formula
inputs A and B.

4, Enter 2inthea 1nt32inputbox and 1 inthee Int32 input box.
5. Sdlect Display = AlphaNumeric and connect it to the output of

Formula, and run the program. It should display the result 127, as shown
in Figure 4-6.

: =] Farmula = -
= a —|Alphanumeric| «|

- 2AME-B
It o l_j_' = Result —— 12?

Figure 4-6. Evaluating an Expression
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Using an Agilent VEE Function in the For mula Object

This example generates a cosine wave and calculates the standard deviation
and root mean square using the Formula object.

1

Select the Function Generator, Formula, and AlphaNumeric
objects and connect them together using their data pins.

Clonethe Formula object by opening the object menu and selecting
Clone, and placeit just below the first one. Connect the Function
Cenerator dataoutput pin to the second Formula object.

Clone another AlphaNumeric display and connect it to the second
Formula Object.

Enter sdev (a) inthefirst Formula object, and rms (a) inthe second
Formula Object.

sdev (A) and rms (A) arethetwo math functionsfromthebevice =
Function & Object Browser dialog box. Notice that they can be
called as functions or independent objects, and they will perform in the
same way.

Run the program. The program displays the same answers when these

functions are put into the Formula object asit did when they were used
as independent objects, as shown in Figure 4-7.

-
Function Generatar =]

Function Cosine |~ =|  Formula | —|Alphatiumeric | «
Fraguency 200 A | |sdevidy Result -——1 07085

Amplitude 1
DicOffset 0 Func

Phase Deg x| [ © = Formula = = AIphaN-umeric r

Time Span 20m A | frmsisy Result i— 0.7071
Mum Points 256 = N

Figure 4-7. Formula Examples Using VEE Functions
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Now calculate the standard deviation and root mean sguare using only one
Formula object. Formulas can have multiple output terminals with values
assigned to them.

6. Double-click the object menu to cut one of the Formula objects.

7. Intheremaining Formula object, change the expression to
B=gdev (A) ;
C=rms (A)

When a Formula object contains multiple expressions, you must put a
semicolon at the end of an expression to distinguish it from the next
expression. For example, in the formulaB=sdev (2) ; the semi-colon
indicates the end of the expression.

You can put line breaks at any point in a Formula object. Theformulais
read as one expression as long as there are no semi-colons. For example, you
could enter a single expression as

B=gsdev
(A)

You can also add spacesin the formula to improve readability.

8. Inthe Formula object, add an output terminal. Rename the output
terminals B and c. Connect output terminal B to one of the
Alphanumeric objects, and output termina c to the other
Alphanumeric object.

9. Run the program. It should look like Figure 4-8.
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= Function Generatar =
Function Cosine =] _ — [ Alghanumeric | =
Freguency 200 = Formula = 0.7085
Ampltuge [ 1 Emsdevi) B ._I_I -
DeOffset i] Func [f—— & | [C=rmsisy
Fhase m IT ¢ -
Tirne Span 20m - :I%ﬂ
MNum Faints 256 -

Figure 4-8. VEE Functions Using One Formula Object

On Your Own

Complete the following exercises and check the results as shown in Figure
4-9,

1. Create an array of numbersfrom 1 to 2048 using the ramp object in the
Cenerate category of Built-in Functions. Calculate the standard
deviation of this array and display it.

2. Do the same exercise described in the previous step, using the ramp ()
function in a Formula object instead of the ramp object.

3. Do the same exercise described in the previous step by nesting the
functions. Use only two objects.
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2048 | numElem | ramp(nurmElerm,start, stop) ’ﬁl
start Result | X |sdev(>{) Result | 5914
stop

ramp2048,1,2048)

Result | % Isdev(x) Result |

sdeviramp(2048,1,2048)

Result |s

i

Figure 4-9. On Your Own Solution: Ramp and SDEV

For the second and third exercises, you have to delete the input terminal a
onthe Formula object to avoid an error message, because all datainput pins
must be connected and have data before an object can operate.
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Using MATLAB Script in Agilent VEE

VEE includes the MATLAB Script object, which gives you access to the
functionality of MATLAB. VEE can pass data to the MATLAB Script
Engine and receive data back, enabling you to include MATLAB
mathematical functionsin VEE programs.

If you aready have MATLAB installed, VEE will use your installed
MATLAB to process MATLAB Script. However, if you do not have the
Signal Processing Toolbox, you will not be able to use those functions from
VEE unless the MATLAB Script Engine that ships with VEE is registered.
To register MATLAB, change directory (CD) to

<VEE installation_dir>\MATLAB\bin and execute

MATLAB.exe /regserver.

Some uses of the MATLAB Script object include:

B Letting MATLAB operate on VEE-generated data.

B Returning results from the MATLAB Script object and using the results
in other parts of the VEE program.

B Performing sophisticated filter design and implementation in the
MATLAB Script abject by using MATLAB'’s Signal Processing Toolbox
functionality.

B Visualizing data using 2-D or 3-D graphs.

Figure 4-10 shows how the MATLAB Script object appearsin aVEE
program. When the MATLAB Script program executes, it generates the data
shown in the Alphanumeric object.
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00:(0.4889,-0.7614) =«
MNum D 1 —
um Dims | 'I 01: (0.414, -0.7954)
ILin Ramp 'I 1 I 10

02: (0,337, -0.8222)

: Array 03: {0.2566, -0.8417
Dim Sl LJ rexg(-S‘*P t 04:E0.1?95:—n.3539; ]
O jma); .
100 . E;;”m(]rea(\‘)'mag("“ 05: (01003, -0.8586)
lotitesliimagh) L1 06: (21,71, -0.8565)
| aneie) 7 07: (-55.63m, -0.8472)
lale|(a) 08: 01311, -0.8311)
0.1, 1) ( b | plabele) 09: (-0.2042, -0.8084)
10: (02742, -0.7794)
— 11 £0.3407, -0.7445)
12 £0.4032, -0.704)
[Real 13: (04612, -0.6585)
o 14 (05144, -0.6084)
g 15: (05624, -0.5541)

. 16: -0.6049, -0.4962)
|Imag|nary 17 (-0.6415,-0.4353)

18 CNATZE 03718 T
Fmplitude li

Figure 4-10. MATLAB Script Object in a VEE Program
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Figure 4-11 shows the graph that is produced when the program runs.

# Figure No. 1 !EE
File Edit Tools “Window Help

lDeEa xA /| 200

Arnplitude

Imaginary

Figure 4-11. Graph Generated by the Program

When you include MATLAB Script objectsin a VEE program, VEE calls
the MATLAB Script Engine to perform the operationsin the MATLAB
Script objects. Information is passed from VEE to MATLAB and back
again. Some notes about MATLAB:

B Thefirst MATLAB Script object that executes in a program opens a
single MATLAB session. All other instances of MATLAB Script objects
share the session. MATLAB Script objects can therefore share global
variablesin the MATLAB workspace.

B VEE does not perform any syntax checking of MATLAB commands
before the MATLAB Script Engineis called. Errors and warnings
generated by MATLAB are shown in the regular VEE dialog boxes, just
like any other VEE error or caution.
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B Unlike VEE, MATLAB iscase sensitive. If you namea MATLAB Script
object input or output terminal with a capital x, be sureto use a capital x
in MATLAB, not lower-case x.

B Only some VEE datatypes are allowed as MATLAB script inputs. This
is discussed in more detail in afollowing section.

Includinga MATLAB Script Object in Agilent VEE

When you use a MATLAB object in aVEE program, it looks like aVEE
Formula object. There are two waysto add aMATLAB Script object to a
program:

1. Sdlect bevice = MATLAB Script and click to place the object in the
program. This creates a default MATLAB Script object that you can edit
for your purposes.

-OR-

Select Device = Function & Object Browser, and select Type:
MATLAB Functions. Chooseapredefined MATLAB function and click
Create Formula. Click to place the object in the program. Figure 4-12
shows some predefined MATLAB functions that could be added to a
VEE program.

—| MATLAB Script BETA | |

—| MATLAB Script: CORRCOEF | 4| i\ Z | Fopetaz
v B
1 X | [S=corrcoef(s); S | I

— | MATLAB Script: BALANCE | - |

[C Bl = balanceis), (|
B

—[MATLAB Stript. POLY | |

1A | [o=powviay; n e 1A

Figure 4-12. Adding Predefined MATLAB Objects to a VEE Program
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Notice that each abject isnamed MATLAB Script<function name> to
help you distinguish it from other VEE formula objects. Each object
aready includes the function it will perform, and the input and output
pinsthat are likely to be needed, just like built-in VEE formula objects.
You can also edit MATLAB Script objects exactly as you can edit any
other VEE object.

For more information about MATLAB functions, from the main VEE
window, select Help = MATLAB Script = Help Desk.

Working with Data Types

Only a subset of the VEE datatypes are supported as inputs and outputs of
MATLAB objects.

VEE automatically converts some one-dimensional arraysto make it more
convenient for programs that contain both VEE and MATLAB functions.
For example, aVEE one-dimensional text array will automatically convert
to atwo-dimensional character array wheniitisinput toa MATLAB Script
object, and a character one-dimensional array from a MATLAB Script
object will automatically convert to a Text Scalar when it is output from the
MATLAB Script object.

For a complete listing and description of the automatic conversions between
VEE data types and MATLAB datatypes, refer to the VEE online He1p.

You can aso useinput terminal data type constraints to ensure that the data
input from another object is converted to a supported type, as shown in the
following example.

1. Selectbata = Constant = Int32 and click to place the object.
Changethevalueto 7. clone the object and place the second Int32
under the first. Change its value to 20.

2. Select Device = MATLAB Script and place the object to the right of
the constant objects.
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Select Display Alphanumeric and placeit to the right of theMATLAB
Script object.

Connect the output pin from the top Int32 object to the input pin A of
the MATLAB Script object. Connect the output pin from the bottom
Int32 Objecttotheinput pinB of theMATLAB Script object. Connect
the output pin from the MATLAB Script object to the input pin of the
Alphanumeric object.

Run the program. It generates a VEE Runtime Error stating the expected
input was arReal64, Complex, Waveform, Of Text, and Int32 input
was received instead.

To avoid errors like this, change the input terminal data type on the
MATLAB Script object.

5.

Double-click on terminal A to open the Input Terminal
Information diaog box. Click on Required Type: todisplay the
drop-down menu, select Real64, and click ok. Double-click on terminal
B and change it to areale4 aswell, as shown in Figure 4-13.

Run the program. Now the 1nt32 datais automatically converted to
Reale4 ontheinput pin beforeit is passed to MATLAB.
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—|Intaz) 4|
o — | mMATLAB Script | =
. yve —| Alphalumeric |
=t
H 27
—[intaz < | [_'ﬂ
|20 Input Terminal Information
- Terminal Information
Name: | A Reguired Type: Realsd |
Mode: Data =] Required Shape: IUltTEB
n
Int32 B
- Container Infarmation Real32 -
Type: | Realgd =] Data: PComplex
Shape: Scalar : Complex
Wavetorm
Spectrum
Coord
OK | Cancell Text
Record —
Object
Any

Figure 4-13. Changing Input Terminal Data Type
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Table 4-2 describes the display capabilities for the different VEE objects.

Table 4-2. Displays

Display

Description

Alphanumeric

Display values as text or numbers. Requires
SCALAR, ARRAY 1D, or ARRAY 2D.

Beep

Gives an audible tone to highlight a place in your
program.

Complex Plane

Displays Complex, Polar Complex (PComplex), or
Coord data values on a Real vs. Imaginary axis.

Indicator=>> Meter,
Thermometer, Fill
Bar, Tank, Color
Alarm

All of these indicators display numbers with a
graphical representation suggested by their
names. They all have color-coded ranges - usually
three, but the meter has five. The Color Alarm can
simulate an LED with a text message flashing up
on the alarm in each range.

Alphanumeric

Label An object used to put a text label on the Panel
View. The colors and fonts may be easily adjusted
through Properties... in the object menu while in
the Panel View.

Logging Displays values as text or numbers when

repeatedly logged. Requires SCALAR or ARRAY
1D.

Note Pad

Uses a text note to clarify a program.

Picture (PC)

An object used to put a graphic image on the
Panel View. The formats supported are: *.BMP
(bitmaps), *.GIF (GIF87a and GIF89), *.ICN (X11
bitmap), *.JPEG, *.PNG, and *.WMF (Windows
Meta File)

Polar Plot Graphically displays data on a polar scale when
separate information is available for radius and
angle data.
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Table 4-2. Displays (Continued)

Display

Description

Spectrum (Freq)

A menu that contains frequency domain displays:
Magnitude Spectrum, Phase Spectrum,
Magnitude vs. Phase (Polar), and Magnitude vs.
Phase (Smith). Inputs must be Waveform,
Spectrum, or an array of Coords. Waveform inputs
are automatically changed to the frequency
domain with a Fast Fourier Transform (fft).

Strip Chart

Graphically displays the recent history of data that
is continuously generated while the program runs.
For each y input value, the x value is incremented
by a specified Step size. When new data runs off
the right side of the display, the display
automatically scrolls to show you the latest data.

Waveform (Time)

Graphically displays Waveforms or Spectrums in
the real time domain. Spectrums are automatically
converted to the time domain using an Inverse
Fast Fourier Transform (ifft). The x axis is the
sampling units of the input waveform.

Xvs. Y Plot Graphically displays values when separate data
information is available for X and Y data.
XY Trace Graphically displays mapped arrays or a set of

values when y data is generated with evenly-
spaced x values. The x value that is automatically
generated depends on the data type of the trace
data. For example, a Real trace would generate
evenly-spaced Real x values; whereas, a
Waveform trace would generate x values for time.
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Customizing Test Data Displays

Displays may be customized in avariety of ways. Not only can you label,
move and size displayslike all VEE objects, but you can also change the x/y
scales, modify the traces, add markers, or zoom in on parts of the graphical
display.

Thefollowing exampleillustrates some of these features. It usesthe Noise
Cenerator to generate awaveform, and then displays it with the
Waveform (Time) display. The example aso describes how to change the
x scale, zoom in on awave segment, and use the markers to measure the
distances between points on the waveform. The same principles may be
applied to all the graphical displays.

Displaying a Waveform
1. Select Device = Virtual Source = Noise Generator.
2. Sdectpisplay = Waveform (Time).

3. Connect the data output of theNoise Generator tothe datainput of
Waveform (Time) andruntheprogram. It shouldlook like Figure 4-14.
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= waveform (Time) =

[+

m 18m  Z0m

u] Arn Srn 1

Time

Figure 4-14. Displaying a Waveform

Changingthe X and Y Scales

1.

Double-click thewaveform (Time) titlebartogetthey Plot
Properties box, select the scales folder, select 20om for the x
Maximum and enter 1m.

This alters the time span of the display from 20 millisecondsto 1
millisecond.

Double-click theMinimum field on the Yy axiswhere it says -1, and enter
- .5.Click oxk.

Zooming in on Part of the Waveform

1

Openthewaveform (Time) object menuand click zoom = 1In.

The cursor becomes asmall right angle. By clicking and dragging, you
can draw a square on the graph outlining the area you want to enlarge.

Outline an area of the waveform including severa peaks, and release the
mouse button.
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The display zoomsin to this selected area of the waveform. Notice the x
and y scales change automatically.

Adding Delta Markersto the Display
1. Movetotheopenview ontheNoise Generator.
a. ChangetheNum Points Settingto 16. Run the program again.

b. Openthewaveform (Time) object menu and select Properties
(or just double-click on thetitle bar), then under Markers, click
Delta. Thenclick ok.

You can get and set the values of the markers at runtime. See the online
Help topic under Contents and Index = How Do I... = Display
Data for more information.

You will see two white arrows pointing up and down at one of the data
points on the waveform. Also, notice that the display records the x and v
coordinates of these markers at the bottom of the display. To measure the x
or y distance between two peaks, click-and-drag the arrows to the peaks you
want to measure. You will see one of the markers move to those new peaks
with the new coordinates recorded at the bottom of the display, as shown in
Figure 4-15.
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Figure 4-15. Delta Markers on a Waveform Display

VEE will automatically interpolate between waveform data points. Open the
object menu, select properties, then under Markers, click
Interpolate.

Changing the Color of the Trace

1. Double-click thetitle bar to get to Properties, then click the Traces
folder tab.

You can select the color, line type, and point type for the Trace selected
in thisfolder.

You can aso change these values at run time by using the Traces or
Scales control inputs. For more information, see the VEE Onelab
Advanced Techniques manual .

2. Click ok for the selected color. Then click ok to exit the Properties
box.
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The trace will now be displayed in the new color. Other display
characteristics such as Panel Layout, Grid Type, Clear Control, and Add
Right Scale may be customized in a similar fashion as the features in the
exercise above.

VEE also includes p1ot in the display object menus, which allows you to
plot test results on the display without printing out the rest of the program.

For Additional Practice

To learn about other V EE objects and gain more practice, do the exercisesin
Appendix A, “Additional Lab Exercises,” on page 351. Solutionsare
provided with a discussion of key points.
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Chapter Checklist

You should now be able to do the following tasks. Review topics as heeded,
before going on to the next chapter.

Describe the main datatypesin VEE.
Describe some of the main areas of analytical capabilitiesin VEE.

Find an online He1p explanation for any object in the Function &
Browser dialog box.

Describe the relationship between input pins and variablesin aV EE math
object.

Evaluate a mathematical expression using the Formula object, and then
evaluate two expressions using the Formula object. (Remember to use a
semicolon after the first line.)

Use a VEE function in a mathematical expression in the Formula object.
Usethe MATLAB Script object.

Describe major display capabilitiesin VEE.

Customize a graphical display in terms of the scales used, the part of the
waveform seen, the markers used, and the color of the trace.
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Soring and Retrieving Test Results

In this chapter you will learn about:

Putting test datainto arrays

Using the collector object

Using the To/From File Objects

Creating mixed datatypes using Records

Performing search and sort operations using DatasSets

Creating simple test databases using the bataset objects

Average Time to Complete: 2 hours
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Overview

In this chapter, you will learn the fundamentals of storing and retrieving test
data. You will create arrays of the right datatype and size to hold your test
results, and then access the data or part of the datafor analysis or display.

This chapter aso describes the To/From File objects, the Record data
type, and Dataset files. The To File and From File objectsread datato
and from files based on 1/0 transactions. The Record data type can be used
to store several types of datain asingle structure. You can usethe Dataset
to store one or more recordsin afile, and perform search and sort operations
on datasets.

Note TheTo File objectisalso describedin“Using DataFiles’ on page 85 of
Chapter 2, “ Agilent VEE Programming Techniques.”
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Using Arraysto Store Test Results
Data types can be stored in two ways.

B Scalar values (that is, asingle number such as 9 or (32, @10))
-OR-

B Arraysfrom 1to 10 dimensions.

The overview of VEE datatypesis described in Chapter 4, “Analyzing and
Displaying Test Data.”

Indexing for arraysis zero-based in VEE, and brackets are used to indicate
the position of the array element. For example, if the array A holds the
dements[4, 5, 6], then

A[0] = 4,A[1] = 5,adAa[2] = 6

The syntax for arraysisasfollows:

colon Used to indicate arange of elements. For instance,
Al0:2] =[4, 5, s6]inthearray above.

asterisk (*) awildcard to specify all elements from a particular array
dimension. & [*] returnsall elements of array A.

commas In the subarray syntax, commas are used to separate array
dimensions. If B isatwo-dimensional array with three
elementsin each dimension, B [1, 0] returnsthe first
element in the second row of B.

The syntax to access elements of an array can be used in the Formula
object or any expression field, such asthose inthe To/From File object.
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Lab 5-1: Creating an Array for Test Results

The easiest way to create an array isto usethe collector object.

Thisexercise usesthe For Count object to simulate four readings from an
instrument. The readings are put into an array and the results are printed.
The principles will be the same regardless of the data type or the size of the
array, sincethe collector will take any datatype and create the array size
automatically depending on the number of elements sent.

1. Sdlect Flow = Repeat = For Count,Data = Collector, and
Display = AlphaNumeric.

about the For Count outputsincreasing integer values
For Count starting at O depending on the number of iterations
object you specify in the input field. Highlight the default

number 10 by double-clicking, thentype 4. For
Count Will output o, 1, 2, and 3.

about the The collector receives data values through its
Collector Data input terminal. When you finish collecting
object data, you “ping” the xEQ terminal to tell the

Collector to construct the array and output it. You
can usethe For Count Sequence output pin to ping
thecollector XEQ pin. TheCollector displays
abutton that toggles between a1 Dim Array and
N+1Dim Array.

Double-click the collector to get the open view,
and read through He1p in the object menu to
understand the object.

2. Click n+1 Diminthe collector tochangethe selectionto1 Dim
Array.

3. Connect the For Count data output pin to the Data input pin on the
Collector.

4. Connect the For Count sequence output pin to the XxEQ input pin on the
Collector.
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The XEQ pin, aspecial trigger pin that exists on severa different objects,
determines when the object executes. In this case, you want the object to
fire after al of the datafor the array has been collected.

5. Connect the collector dataoutput pinto the aA1phaNumeric data
input pin.

6. Enlarge aAlphaNumeric to accommodate the array by clicking and
dragging on any corner of the object. (You could also have enlarged
AlphaNumeric when you first selected it by using “click and drag” on
the object outline.)

7. Run the program. It should look like Figure 5-1.

— | AlphaMumeric | «
0:0

—|ForCount| | = colestor | 4] 1
[ 4  +——Daa Output Shape -

1 Bim A Array f———
N
1 HEQ | Q_ d 22

33

Figure 5-1. The Collector Creating an Array

Lab 5-2: Extracting Values from an Array

To extract values from an array, you can either use the bracket notation in an
expression, or usethe Access Array = Get Values Object. The
following example uses expressions in the Formula object. You will add
several objectsto the program in this exercise.

1. Delete the data line between the Collector and AlphaNumeric by
placing the mouse pointer over the line, pressing Shift-Ctrl, and then
clicking the left mouse button. Then iconize the collector.
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2. Sdect Device = Formula and cloneit. Move AlphaNumeric to the
right, and put both Formula objectsto theright of the collector.

3. Connect the collector dataoutput to the datainputs of the Formula
objects. Enter A [2] inthe upper Formulainput field, and a[1:31 inthe
lower Formulainput field.

a[2] will extract the third element of the array asa Scalar; a[1:3] will
return a sub-array of three elements holding the second, third, and fourth
dementsof A (meaning the array on the a input terminal).

4. Clone AlphaNumeric and connect adisplay to each Formula object.

5. Run the program. It should look like Figure 5-2.

— Foraount F
7 = Faormula = — | Alphaumeric | =
- A 12] Result —— 2
Collector =
— |AlphaMum...| «
01
= Formula =
A | a3 Result ——1: 2
203

Figure 5-2. Extracting Array Elements with Expressions
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Using the To/From File Objects

TheTo File and From File oObjectsread datato and from files based on
1/0 transactions. They have the following characteristics:

B A datafileisopened on thefirst READ or WRITE transaction. When the
program ends, V EE closes any open files automatically.

B VEE maintains one read pointer and one write pointer per file regardiess
of how many objects are accessing thefile. The read pointer identifiesthe
next dataitem to be read, and the write pointer indicates where the next
dataitem should be written.

B TheTo/From File objects can append datato existing files or
overwrite them. If theclear File at PreRun & Open Settingis
checked in the open view of the To File object, then the write pointer
starts at the beginning of the file. If not, the pointer is positioned at the
end of the existing file. Each wrRITE transaction appends information to
the file at the location of the write pointer. If an EXECUTE CLEAR
transaction is performed, the write pointer moves to the beginning of the
file and erases its contents.

B A read pointer starts at the beginning of afile, and advances through the
data depending on the READ transactions. You may perform an EXECUTE
REWIND inthe From File object to move the pointer back to the
beginning of the file without affecting any data.

Note TheTo File objectisalso describedin“Using DataFiles’ on page 85 of
Chapter 2, “ Agilent VEE Programming Techniques.”
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Understanding I/O Transactions

1/0 transactions are used by VEE to communicate with instruments, files,
strings, the operating system, interfaces, other programs, Rocky Mountain
Basic, and printers. For example, look at the To File object in Figure 5-3.

= To File =

Ti File: rmyFile ‘

[~ ClearFile At PreRun & Open

A WWRITE TEXT a EOL
= Double-Click to Add Transaction =

Figure 5-3. The To File Object

TheTo File object shownin Figure 5-3 sends datato the specified file
myFile. It caninclude inputs, called transactions, to accept datafrom a
program. For example, thisTo File object includesthe transaction WRITE
TEXT a EOL. When you double-click the transaction, an 1/0
Transaction dialog box appears as shown in Figure 5-4, which configures
the specific transaction statement.

I/C Transaction

["wrRITE =] | TEXT = E
| DEFAULTFORMAT =] EOLON |

ok | nop | cancel

Figure 5-4. An I/O Transaction Dialog Box

There are different forms of this dialog box depending on the object, but all
contain certain common e ements, including the “actions’, the “encoding”,
the “expression list”, the “format”, and the “end-of-line” (EOL) sequence.
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|/O Transaction For mat
An /0O transaction to write data is usually in the following format:
<action> <encoding> <expression list> <format> <EOL>

Table 5-1 describes the most common actions: READ, WRITE, EXECUTE,
and WAIT.

Table 5-1. Types of I/O Transactions

Action Explanation

READ Reads data from the specified source using the specified
encoding and format.

WRITE Writes data to the specified target using the specified
encoding format.

EXECUTE Executes a specific command. For example, EXECUTE
REWIND repositions a file read or write pointer to the
beginning of the file without erasing the contents.
EXECUTE CLOSE closes an open file.

WAIT Waits the specified number of seconds before the next
transaction.

There are al'so a number of actionsfor 1/0 = advanced I/0O
Operations that you can examine by exploring the objectsin the menu.

Encodings and formats refer to the way datais packaged and sent. For
instance, a TEXT encoding sends data as ASCII characters. The TEXT
encoding could be formatted in a number of ways. For example, to send a
string of letters and numbersto afile, awRITE TEXT STRING transaction
would send the entire string represented by ASCII characters. A WRITE
TEXT REAL transaction would only extract the Real numbers from the same
string and send them using ASCI | characters for the individual digits. Table
5-2 provides brief explanations of encodings.
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Table 5-2. I/O Transaction Encoding

Encoding Explanations

TEXT Reads or writes all data types in a human-readable form
(ASCII) that can easily be edited or ported to other
software applications. VEE numeric data is automatically
converted to text.

BYTE Converts numeric data to binary integer and sends or
receives the least significant byte.

CASE Maps an enumerated value or an integer to a string and
reads/writes that string. For example, you could use
CASE to accept error numbers and write error messages.

BINARY Handles all data types in a machine-specific binary
format.

BINBLOCK Uses IEEE488.2 definite length block headers with all
VEE data types in binary files.

CONTAINER | Uses VEE specific text format with all data types.

In awrite transaction, an “expression list” is simply a comma-separated list
of expressions that need to be evaluated to yield the data sent. The
expression may be composed of a mathematical expression, a data input
terminal name, a string constant, a V EE function, aUserFunction, Or a
global variable. In aread transaction, the expression list should consist of a
comma-separated list of output terminal names that indicate where to store
the datawhen it is read.

In conjunction with reading data from instruments, data formats are
described in Chapter 3, “Easy Ways to Control Instruments,” on page 123.
Most of these formats apply to all 1/0 transactions.

EOL (end-of-line sequence of characters) may be turned on or off, and you
can specify the EOL sequence by opening the object menu of most of the
I/0 = To objectsand selecting properties. . ., then select Data
Format, and make the changes under Sseparator Sequence.
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Lab 5-3: Using the To/From File Objects

This lab exercise describes the process of getting test datato and from files.
In this exercise, you will store and retrieve three common test result items: a
test name, atime stamp, and aone-dimensional array of Real values. The
same process will apply to all VEE data types.

Sending a Text Sringto aFile

1. Select 1/0 = To = File. Settheentriesasfollows:

filename Usethe default filemyFile. The default file
can be changed by clicking the To File input
field to get alist box of filesin the home
directory.

Clear File At Check this box. By default, VEE appends new
PreRun & Open datato the end of an existing file. Checking the
box clearsthefile before new datais written.

2. Double-click in the transaction areato display the 1/0 Transaction
dialog box. (Refer to Figure 5-3 and Figure 5-4, if necessary.)

WRITE TEXT a EOL isthe default transaction. It writesthe dataon pina
using TEXT encoding and a specified end-of-line sequence. VEE is not
case-sensitive. You can use lower-case or upper-case strings for data
input and data output terminal names.

Set the entries as follows;

a The expression list field is highlighted and

(expression field) contains the default a. Type "Test1", then
click OK. (You need the quotation marks to
indicate aText string. If youtyped Test1
without the quotation marks, VEE would
interpret this as aterminal name or global
variable name.)

WRITE Usethe default WRITE.
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TEXT Use the default TEXT. The encoding TEXT
will send the data using ASCII characters.

DEFAULT USe DEFAULT FORMAT. The DEFAULT

FORMAT FORMAT Will choose an appropriate VEE

format such as STRING.

EOL ON Use the default. The default EoL sequenceis
the escape character for anew line \n.

3. Click oktoreturntotheTo File object. The transaction bar should
now contain the statement WRITE TEXT "Testl" EOL. This
transaction sends the string Test1 to the specified file.

Sendinga Time Stamp to a File

Thefunctionnow () inthebevice = Function & Object Browser
= Time & Date category givesthe current time expressed asaReal64
Scalar. Thevaue of the Red isthe number of seconds since 00:00 hours
onJan. 1, 0001 AD.

Therefore, now () returnsavalue about 63G. VEE provides this format
becauseit is easier to manipulate mathematically and conserves storage
space. If you want to store the time stamp in a more readable format, use the
TIME STAMP FORMAT inthe To File object. Follow these stepsto send a
time stamp to afile.

1. Inthesame To File object, double-click in the transaction areato
display the 1/0 Transaction box.

2. Double-click the expression list input field to highlight the a and type
now (). Thenow () function sends the current time from the computer
clock in areal format.

3. Changethereal format tothe Time Stamp Format.Click the arrow
next to DEFAULT FORMAT to display the drop-down menu and select
TIME STAMP FORMAT. The I/0 Transaction dialogbox now
displays additional entries. Set the entries as follows:

Date& Time  Select Time in the drop-down menu.

Chapter 5 209



Storing and Retrieving Test Results
Using the To/From File Objects

HH:MM:SS  Click and toggle to HH : MM (from the hour, minute,
and second format to the hour, minute format).

24 HOUR Click and toggleto 12 HOUR (from 24-hour format to
am. and p.m. format).

The /O Transaction dialog box should now look like Figure 5-5.

IO Transaction

| wrRTe = | TEXT =l |howd

[ TIME 5TAMP FORMAT |~]  DEFALILT FIELD WIDTH|

[“Time =] HHmM | [ZHOUR| EOLON |

ok | mop | cancel

Figure 5-5. The TIME STAMP 1/O Transaction Box

4, Click ok toreturntothe To File box. The second transaction bar
should now contain the statement WRITE TEXT now() TIME:HM:H12
EOL.

Sending a Real Array to aFile

Create a one-dimensional array of four elements using the For Count and
Collector objects, and append it to myFile.

1. Select Flow = Repeat = For Count.Change the default valuein
For Count to 4.

2. Sedlectbata = Collector. Double-click the collector to switchto
Open view. Connect the data output of For Count to the datainput of
the collector (thetop input pin). Connect the For Count seguence
output pin to the xEQ pin (the bottom input pin) on the collector.
Iconizethe collector.
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The collector will now createthearray [0, 1, 2, 31, whichyou
can send to the data file.

. Usingthesame To File object, double-click in the transaction area. In
the1/0 Transaction diaog box, openthe DEFAULT FORMAT menu,
and select REAL64 FORMAT.

The1/0 Transaction dialog box displays additional buttons for the
REAL64 FORMAT selection. You can leave all of the default choices, but
you might want to investigate the options for future reference.

. Click oxtoclosethe1/0 Transaction box. Thetransaction bar in the
To File object should now contain the statement WRITE TEXT a
REAL64 STD EOL. Noticethat VEE also automatically adds an input
terminal a.

. Connect the output fromthe Collectortotheinput a of To File.
The program should now look like Figure 5-6. (The configured 1/0
Transaction box isalso displayed.)

= ToFile =]
—_ Forsount - Tao File: myFile |
4 [ Clear File At PreRun & Open

T Caollectar a | [WRITE TEXT "Test1" EOL -
WIRITE TEXT niowe) TIME:HM:H12 Ef

WRITE TEXT a REALEG4 STD EOL

-

YO Transaction

| wrTE = | TEXT = fa

REALE4 FORMAT DEFALILT FIELD WIDTH |

[~ = [eTanDarD ] ALLsicDiems | EoLon|

ok | mop | cancel

Figure 5-6. Storing Data Using the To File Object
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Retrieving Data with the From File Object

Toretrieve datausing a From File object, you must know how the data
was stored.

You can also store and retrieve datausing To DataSet OfF From DataSet,
which does not require you to know the type of datain thefile. Datasets are
described in the section “Using DataSets to Store and Retrieve Records’ on
page 226.

In this example, the name of atestisstoredinastring Format, followed
by atimestampin Time Stamp Format and anarray of Reale4 numbers.
You will create three transactionsin From File to read the data back into
VEE.

1. Sdect1/0 = From = File and placeit below the To File object.

2. Connect the sequence output pin of the To File object to the sequence
input pin of the From File object.

This sequence connection ensuresthe To File object has completed
sending datato myFile before From File beginsto extract data.

3. Inthe From File object, leave the default datafilemyFile. Double-
click the transaction bar toget the 1/0 Transaction dialog box. Click
REAL64 FORMAT and changeit to STRING FORMAT, as shown in Figure
5-7.
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1/C Transaction

| rEAD [=| | TEMT

STRING FI

=k

DEFALILT MUM CHARS'

CHAR FORMAT
TOKEM FORMAT
STRIMNG FORMAT
QUOTED STRIMNG FORMAT
BvTE FORMAT

INT16 FORMAT
INT32 FORMAT
OCTAL FORMAT

HEX FORMAT
REAL3Z FORMAT
REALE4 FORMAT
COMPLEX FORMAT
PCOMPLEX FORMAT
TIME STAMP FORMAT
COORD FORMAT

NOP Cancell

Figure 5-7. Selecting String Format

All of the other defaults are correct, so click ok to closethe 1/0
Transaction boX. Thetransaction bar inthe From File object should
now contain the statement READ TEXT x STR.

Now add two more transactions to read back the time stamp and the real

array.
5.

Inthe same From File object, double-click below the first transaction
bar. The 1/0 Transaction dialog box appears. Double-click on the
expression list input field to highlight x and type v, for the second
transaction to read data back to pin y. (If this pin were left as“x” then the
second transaction would overwrite the data that the first transaction put
into “x,” instead of appending it.) Change REAL64 FORMAT t0 STRING
FORMAT, then click ox.

To read the time stamp back as atext string, use the STRING FORMAT. The
TIME STAMP FORMAT convertsthetime stamp databack to areal number.
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6. Inthesame From File object, double-click below the second
transaction bar to display tothe 1/0 Transaction dialog box. Set
entries as follows:

(expression field)  Edit x to z, so that the Real array isread back to the
Z output terminal.

SCALAR Change SCALAR tO ARRAY 1D.

SIZE: Now the I/0 Transaction box addsa SIZE
button. In this case, the array has four elements.
Replace 10 with 4 and click Ox.

If you do not know the size of an array, you may toggle SIZE to TO END.
Thiswill read data to the end of the file without V EE knowing its exact size.
For example, you could use thisfeature to read the entire contents of afile as
astring array to examine the file contents.

Thetransaction bar inthe From File object should now contain the
statementSREAD TEXT y STR and READ TEXT z REAL64 ARRAY:4.
Notice that VEE automatically adds the data output terminals for X, y,
and z. You can aso manually add or delete input and output terminals
under object menu = Add Terminal,Delete Terminal, Or using the
shortcuts Ctrl-A and Ctrl-D.

7. Sdect Display = AlphaNumeric and cloneit twiceto get three
displays. Connect the AlphaNumeric oObjectsto the three data output
pinson From File. Enlargethe array display by clicking and dragging
the object by any corner.

Tip: You can aso sizethe aAlphaNumeric displays by clicking and
dragging the object outlines when you first select them from the menu.

8. Run the program. It should look like Figure 5-8.
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=] To File =
—|For count| « To File: ryFile |
| 4 -, - ™ ClearFile At PreRun & Open
Collector a | [WRITE TEXT "Test1" EOL - :
YWRITE TEXT now() TIME:HM:H1 2 Ei | Alphahumeric | - |
YWRITE TEXT a REALG4 STD EOL Test1

— | AlphaMumetic | «

9:08 AM
- From File =
From File: myFile | X —[Alphatume... | «

FEAD TEXT x STR 0:0
READ TEXT 4 5TR A 1_1
READ TEXT z REALG4 ARRAY:4 z | :
= Double-Click to Add Transaction = — 202

21 3

Figure 5-8. Retrieving Data Using the From File Object

Notice that the first Alphanumeric displays the title, the second displays the
time of the test, and the third lists the numbersin the array.
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Using Recordsto Store Mixed Data Types

The Record datatype can store different datatypesin a single data container.
Record can include any VEE data type. The data can be in the shape of a
Scalar or an Array. You can store atest name, atime stamp, and area array
in asingle data structure.

Theindividual elementsin a Record are stored as fields and are accessed
using a dot notation. For example, Rec . Name accessesthe field called Name
within a Record called Rec. In an array of records, Rec [2] . Name Signifies
the Name field in the third record in the array. All arrays start indexing at
zZero.

There are severa benefitsto structuring test data using the Record data type:

B You can create logica groupings of mixed datatypesin asingle
container, which makes a program easier to develop and maintain. For
example, you might use the following fieldsfor arecord storing test data:
test name, value returned, pass or fail indicator, time stamp, nominal
value expected, upper pass limit, lower pass limit, and a description of
the test.

B You can manipulate a single data container rather than eight separate data
containers. This makes the program simpler and more readable.

B You can store and retrieve Records from DataSets in VEE. A DataSet is
aspecial file created to store records. When you retrieve records from a
DataSet, you do not have to know the datatypes. VEE provides objectsto
retrieve, sort, and search the information stored in DataSets.

Lab 5-4: Using Records

This exercise describes how to use the Record datatype. You will learn how
to build arecord, how to retrieve a particular field in that record, how to set a
chosen field, and how to unbuild the entire record in asingle step. This
exercise also uses the time stamp function now () in adifferent way.
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Building a Record

Build a Record with three fields: the name of atest stored asastring, a
time stamp stored asarReal Scalar, and simulated test results stored asa
four element array of Reals.When you retrieve these fieldsin the next
exercise, you will see that you can convert the time stamp into a number of
different formats for display.

1.

Create the test name by selecting Data = Constant = Text and
entering Test1 in theinput field. Rename the object Text Constant.
Iconize Text Constant.

Select Device = Function & Object Browser.Click Built-in
Functions under Type, Time & Date under Category, Select now
under Functions, and click Create Formula. Place the object below
Text Constant.

Select Data = Constant = Realé4 and placeit below now ().

You canturnthis Scalar Realé64 intoanArray 1D by clicking
Properties... intherReale4 object menu and choosing 1D Array:.

Open the Constant Properties box by double-clicking on the
Reale64 titlebar. Select 1D Array under Configuration, changethe
Size to 4, then click ox.

Enter four valuesinto this array by double-clicking next to element 0000
to highlight the first entry, theninput thevalues2.2,3.3, 4.4,5.5
using the Tab key between each entry. Iconize Reale4.

Select bata = Build Data = Record and placeit to theright of
the three other objects. Add athird data input terminal so you can input
three fields. Open each terminal by double-clicking over the terminal and
rename the three input terminalsto testname, time, and data.

Theoutput Shape ontheBuild Record object toggles between
Scalar and Array. The scalar default will be the correct choice for
the mgjority of situations. (For more information, see the VEE OnelLab
Advanced Techniques manual .)
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6. Connect the Text Constant object to the testname terminal, the
now () object tothe time terminal, and the Reale4 object to the data
terminal onthe Build Record object.

7. Run the program. Double-click on the Record data output terminal to
examine the record. It should look like Figure 5-9.

Text anstant I

nU;\‘OI 1 testname Output Shape:
time

- data
Real64

= Build Record

]

Recard
Scalar
=

Output Terminal Information

- Terminal Infarmation

Name: | (e
ode: Data ;|

- Container Infarmation

Type: Recard | Field name Value
Shape: Scalar testnamel Test
Data: time | 63.08G
data I Real64 Array 1D |
oK | Cancell

Figure 5-9. Output Terminal Information on a Record

You can see the three fields and their values. If you click onthe Real64 :
Array 1D button, alist box shows the actual values. Notice that the time
stamp has been stored asarReal64 Scalar. Inthe next exercise, you will
convert it toamorereadableform. Click ox to closethe cutput Terminal
Information dialog box. Save the program as records . vee.

218

Chapter5



Storing and Retrieving Test Results
Using Records to Store Mixed Data Types

Getting a Field From a Record

UsethecGet Field object to extract each of the threefields from the record,
then display the values for each.

1. Openthe records.vee program.

2. Sdectbata = Access Record = Get Field. The object appears
with rec. field for atitle.

The datainput labeled rec will take any record regardless of the number
and type of fields. Rec.field isthe default selection in theinput field,
but this can edited to retrieve any field. rRec refersto the record at the
datainput terminal by the same name. (Remember that VEE is not case
sensitive.)

Note TheGget Field objectisaFormula configured with inputsand an
expression, likethe formulasinthe Function & Object Browser.

3. Clonerec. field twice and place the objectsto theright of Build
Record.

4. Connect Build Record dataoutput to al three rec. field objects.

Since the threefields are stored as testname, time, and data, you will
have to edit the rec . field objects to get the appropriate field.

5. Edit thethree rec.field object expression fidldsto rec. testname,
rec.time, and rec.data.

6. Sdect Display = AlphaNumeric and cloneit twice. Connect the
threedisplaysto thethree rec. field objects. Resize the third display to
accommodate the real array, about three times longer than the other
objects.

7. Open the second A1phaNumeric display object menu and select
Properties, then select theNumber folder. Click totheleft of Global
Format to remove the check mark.
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Set the display format. Open the standard menuinthereal section.
Select Time Stamp and click oK.

8. Click HH:MM: Ss to toggle to vu : MM. Click 24 HOUR to toggleto 12
HOUR. See Figure 5-10.

AlphalNumeric Properties

General | Colors | Fonts  Mumber | Ican |

[" Global Farmat

Integer:l Decimal vI

Real:  [Time Stamp =] |Date & Time: =]
Weekday DDMonthy vy | HHMM | TZH0OUR|

0K | Cancell Helpl

Figure 5-10. The AlphaNumeric Properties Box

9. Run the program and save it asgetfield.vee. The program should
look like Figure 5-11.
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Ted Canstant - Build Record =

- testname .
Output Shape:
nuwoh =
fime Recaord
ot Scalar | Q
ata

-

=l fecfeld 7] — | Alphahklumeric | =
— rec Irec.testname Result | Test1
= rec.field = = Alphalumeric =]
— rec Irec.time Result | Fri 14/Jan/2000 3:54 Ahkd
=| rec field =
— rec |rec.data Result ;lﬂ\;phahlumene =
1:33
2044
355

Figure 5-11. Using the Get Field Object

Notice that the second display lists the weekday, the date, and the time
expressed in hours, minutes, and an am. or p.m. designation.

Setting a Field in a Record

This exercise shows how to change data in specific fields of arecord.

Note You can re-use the same Record with different tests.

1. Openthegetfield.vee program.

2. Deleteall objectsafter Build Record, by selecting objectsand pressing
Ctrl-X.
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1.

Select Data = Access Record = Set Field andplaceit tothe
right of Build Record. Connect the output fromBuild Recordtothe
rec input of set Field. Thetitlewill berec.field = b.

Set Field works by assigning the expression on the right side of the
assignment symbol (=) to theleft hand side. Therefore, the specified field
of rec ismodified to contain the value(s) from the right hand side. The
rest of the record is unchanged. You connect the incoming record to rec
and the incoming new value to b. The modified record will be put on the
data output terminal labeled rec.

Theset Field objectisaFormula configured with inputsand an
expression, likethe formulasin the Function & Object Browser.

Edit the expression to rec . data [*] =b to change the value of the four
element array in the datafield. (You need to usethe array [*] notation,
because you are changing the whole array in the field of thisrecord.) You
will put the new values for the array on the input terminal b.

Select Data = Constant = Realé4 and placeit under the Build
Record object. Open the object menu, and select properties. Select
1D Array under Configuration, then edit the size to 4, and click
OK.

If the new values for the record field are contained in an array, it must
have the same size as the current array.

Enter thevalues 1, 2, 3, 4 intoReale64 by highlighting the first entry and
using the Tab key to move to subsequent entries. (Do not press the Tab
key after the last entry.) Connect it to the set Field (titled
rec.field=Db) input labeled b.

Now usetheGet Field objectto extract thefield rec.data fromthe
record and display the results.

4,

Select Data = Access Record = Get Field and placethe object
under the set Field (rec.field=b) object. Editthecet Field
object expression from rec.field to rec.data. Connect the data
output of rec.field = btothedatainput of rec.field.
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You could also use aFormula Object with A.data inthe expression field.

5. Sdlect an aAlphaNumeric display, sizeit to accommodate an array, and
connect ittothe rec. field output pin.

6. Run the program and saveit assetfield.vee. The program should
look like Figure 5-12.

Text CEnstantI
_ ] =| rec.field= b =
nowi——3 : rec Ire c.data[l=h rec
Build Recard b
Reglaatl—] T —|AlghaMumeric |

0:1
= rec.field (= -
rec |rec.data Result |

213

34

Figure 5-12. Using the Set Field Object

You can modify any Record fields as shown in this example. You could
also modify part of the field. For example, try changing the expression in
rec.field = btorec.datal1]=20. Thendeletetherec.field = b
input b. Run the program again and you should seethe array: 2. 2, 20, 4 . 4,
5.5.
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Unbuilding a Record in a Single Step

To extract all record fields and get alist of the field names and their types,
usethe tnBuild Record object.

1

Openthesetfield.vee program. Delete all objects after Build
Record.

Select Data = UnBuild Data = Record and placeit under Build
Record, switch the open view, and connect the output of Build
Record totheinput of UnBuild Record. Add another data output pin
tounBuild Record and renamethea, B, and ¢ outputsto the field
names. testname, time, and data.

Select an AlphaNumeric display and cloneit four times. Connect the
five displaysto the five output terminalson UnBuild Record. Youwill
have to enlarge the displaysfor Name List, Type List, anddata to
accommodate arrays. Also, reconfigure the time display to present time
in day/month/year and hours, minutes using a 12 hour format.

Run the program and save it asunbuild.vee. It should look like Figure
5-13.
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= — | List
TextConstantI | AMEDS =
0: testname
ng:\.'()'—: 1: tirne .
Build Record b e —|  Twelist |-
Realdd 0: Text
1: Realgd
2: Realf4
—|  UnBuildRecord |«
Mame List
Type List — | AlphaMumeric| -
Recard Data testname Test
time |
data = AlphaMumeric =
Fri 14/ans2000 10:20 Ahd

—|Alphanumeric| «
022

Figure 5-13. Using the UnBuild Record Object

Noticethat theName List pingivesthenamestestname, time,anddata
of thethreefieldsin therecord, just asthe Type List identifiestestname
as Text, and time and data asRealé64 types.
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Using DataSetsto Store and Retrieve
Records

DataSets can retrieve one or more records. V EE objects unpack the
records. Therefore, by storing recordsto DataSetsinstead of files, you do not
have to remember the data types. You can also perform sort and search
operations on the data, creating your own customized test database.

Lab 5-5: Using DataSets

A DataSet issimply an array of Records stored in afile. This exercise
shows how to get datainto and out of aDataset.

Soring and Retrieving a Record from a DataSet

This exercise creates an array of ten Records, each containing three fields
with atest name, aReal64 Scalar, and an array of Reals. It storesthe
array of Records inabatasSet, and retrieves the records and displays
them.

1. Sdect Flow = Start.Select Flow = Repeat = For Count, and
place the object under start. Select Device = Formula, and place
the object to the right of For Count. Connect start to the sequence
input pin on For Count; connect the For Count data output pin to
Formula datainput pin.

2. Double-click the Formula expression field to highlight the default
expression, and thentype “test” + a.

When you click start, the For Count object outputs integers zero
through nine sequentially to the A pin of Formula. Inthe Formula
object, the integers are added to the word “test” and output as Text
Scalars: testoO, testl, test2,...,test9. These vaueswill fill the
first fields in the ten Records.
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3. Sdect bata = Build Data = Record, and place the object to the
right of Formula. Add adatainput pin. Connect the data output of
Formula to the A input of Build Record.

4. Select the Function & Object Browser icon from the tool bar.

a ChooseBuilt-in Functions, Probability & Statistics,
and random to createthe random (low, high) object. Place the
object below the Formula object.

b. Deletetheinput terminals, and changetheinput parametersfrom 1ow
to 0, and fromhighto 1.

c. Rename the object Random Number, and connect its data output to
the B termina of Build Record.

5. Connect the Formula sequence output pin to the sequence input pin of
Random Number. Connecting the sequence pins ensures that each
iteration of the program puts a new random number into the B field of
the particular record.

6. Sdect bata = Constant = Realé4.PlacetherReals4 object
below the Formula object.

a. Open the object menu and click Properties. TypeReal Array for
thetitle, under configuration click 1D Array, and change the
Size to 3. Click ox.

b. Highlight each entry in the array by double-clicking and typing in the
numbers 1, 2, and 3.

c. Connectthereal Array dataoutput to the ¢ terminal on Build
Record.

7. Sdect 1/0 = To = DataSet and place the abject under Build
Record. Connect the data output of Build Record toitsdatainput.
Leavethe default filenamemyfile, and check Clear File At
PreRun.
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8. Run the program. It should put an array of ten records into the DataSet
caled myFile, asshown in Figure 5-14.

Start =
ﬁ—‘ = Farmula =
test'+a Result
—|For Count] Vr = Build Recard =]

o A

Output Shape:
8 Record
Scalar |
_| Randum Murmhber | < | i
random(d,1} Result
- _.| To Data Set | "|

To DataSet: M

W Clear File At PreRun

input

Real Atray

Figure 5-14. Storing an Array of Records in a DataSet

Now retrieve the array of records and display it using the From DataSet
and Record Constant Objects.

9. Sdect 1/0 = From = DataSet and place the object below For
Count. Leave the default file name, myFile. Click the Get Records
field to toggle from one to A11. Finally, leave the default of 1 inthe
expression field at the bottom.

With these settings, VEE looks at the DataSet inmyFile and findsall the
records that fit the criterion in the expression field. If you set Get
Records to One, VEE would output thefirst record that met the criterion
inthe expression field. The 1 signifiesaTRUE condition meaning that all
of the recordsfit the criterion, so the entire array of recordsin thefile will
be put on the output pin labeled rec. Other uses of the expression field
are explained in other exercises. Consult He1p in the object menu for
more information.

Connect the For Count Sequence output pin to the sequence input on
the From Data Set oObject. Thisensuresthe part of the program that
sends datato myFile executes before the datais read from the file. You
canturnon show Data Flow to show the order of events.
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10.Select Data = Constant = Record and place the object below To
Data Set.Open the object menu and select Add Terminal =
Control Input.Click Default value from thelist box presented,
then click ok. Resize the Record object to be larger, so you can see the
results when you run the program.

Therecord received will become the default value. In this case, Record
will receive an array of records from the From Data Set object, and it
will format itself to display that array of records.

11.Connect the From Data Set Output pin Rec totheDefault Value
pin on Record. If you would like to see this terminal, open the object
menu and select pProperties, then show Terminals, then ok. A
dotted line appears between From Data Set and Record.

Note A dotted line between two objects indicates a control line.

12.Run the program and save it as dataset1.vee. The program should
look like Figure 5-15.
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Farmula

[-]

Result |

=
J/ﬂim

=] Build Recard =
—|For Count] « A | output Shape:
s B Record |
| 10 Random MNurmber I—) T Scalar |
ReaI-Arrav
= To Data Set =
To DataSet.  myFile
input —I
= From Data Set [«] IV Clear File At PreRun
From DataSet: LFHEI
Get records: All
Rec |_] =] Record =
Search Specifier: (eg: Rec A=10)
f | ‘ [ o in: [0 9] ‘
| Field name Walue
| A Festﬂ

'— 4 DefaultValue B IU.1652

¢ | Reassarayin |

First ~ Prey | IMext

Last |

Recaord

Figure 5-15. Storing and Retrieving Data Using DataSets

A From Data Set object must include at |east one record that meets the
criterion, or VEE issues an error message. To avoid an error, add an EOF
(end-of-file) output pin to the object which activates if no records meet the
criterion. You can then add actions to the program when the EOF results.
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Note

Customizing a Simple Test Database

You can search and sort aDataset for information, such as test name, time
stampls, test parameters, test values, pass or fail indicators, and test
descriptions. Therefore, Dataset records can act as atest database. To
search for information, you can use the From Data Set object asfollows:

B Theexpressionfieldinthe From Data Set object isused for search
operations.

B Thefunction sort () can be used to sort records using a specified field.

Lab 5-6: Using Search and Sort Operationswith
DataSets

In this exercise, you will learn how to search abataset for information,
create an operator interface for the search operation, and program a sort
operation.

Performing a Search Operation With DataSets
1. Openthedatasetl.vee program.

2. Double-click on the expression field at the bottom of the From Data
Set object to highlight the current expression, 1. Enter Rec.B>=0.5.
The object will now output all records, wherefield B (the random number
in our code) isgreater or equal to 0. 5.

3. Add an EorF pinthat will fire if no records match the criterion in the
expression field. Place the cursor over the data output area of the From
Data Set object, and press Ctrl-A. An EOF output pin is added to the
From Data Set object, asshown in Figure 5-16.

To add an EOF pin, you could also open the object menu, and click add
Terminal = Data Output....

4. Runthe program and save it asdataset2.vee.
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= Formula =
Start
A | [test+a Result -
= Bulld Recard =
—[Faor Count] = A | output shape:
- B Record
1 Random Mumber I—) o Scalar
Rea\-Array
=] Tuo Data Set =
To DataSet myFile
L input
— From Data Set = r W Cleat File At PreRun
From DataSet: myFile Rac 'j
Get records: Al = FEem] =
Search Specifier: (eg. Rec.A=10) |
EOF |t g
[Rec.or=05 | J e &l
= | Field name Yalue
A |EestD
L ——1 DefaultValue B ||p&vas Record o
¢ | ReamsarayiD |

First ~ Prev | Mesxt Last|

Figure 5-16. A Search Operation with DataSets

Creating an Operator Interfacefor a Search Operation

This exercise adds amenu for an operator to extract datafrom the test results
database.

The specifications of the program are as follows:

B Provide atest menu that will allow operators to select a particular test
from testo0 through test9, from which they want all related test data.

B Display the specified test results with the fields and values |abeled. The
operator should be able to interact with the display to gain more detailed
information.

B |Include clear operating instructions.
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Follow these steps to create the program.
1. Openthedataset2.vee program.

Add a control input that will allow you to input the expression in the From
Data Set object programmatically.

2. OpentheFrom Data Set oObject menuand select Add Terminal. ..
= Control Input....Select Formula from the menu presented. A
Formula input terminal appears. Click the et records field totoggle
fromall to one to accessonetest record at atime.

You want the user to select a particular test name. The test names are
located in field A of all records. Add the expression:

Rec.A==<test name in quotation marks>

Rec . A outputs the record where field 2 matches the test name the
operator selects. For example, if the operator selects tests, the
expression should read Rec.A=="test6". The object extracts the test
record, which can then be displayed.

Create amenu that allows the operator to click a button next to the desired
selection.

3. SedectData = Selection Control = Radio Buttons and place
the object to the left of For Count.

a. Open the object menu and select Edit Enum Values. ... Highlight
0000: Item 1 andtypetest0.Pressthe Tab key to moveto
0001: Item2 and enter testl.Whenyou pressthe Tab key
after the third entry (test2), another entry automatically appears.
Continue to enter values until you reach test9. Click ok and all ten
entries should be displayed, from testo to testo.

b. Click the properties selection in the object menu, change the
object name from Radio Buttons t0 Test Menu, Select Auto
Execute uUnder Execution, Select Open View = Show
Terminals, and click OK.
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4. The program can how execute whenever the operator makes a menu
selection, so delete the start object. Press the right mouse button over
the start object and select cut.

5. The program should only execute when a menu selection is made, so
connect the Test Menu data output pin Enum to the For Count
sequence input pin. The program should look like Figure 5-17.

= Formula [«
= Test Menu =] TP
4 test ﬂ et FZEE| = Build Record =
< testl —|Far Count] « ' A output Shape:
< test2 Enum I? Randum-NumtJerl—) % Scalar I Ratard ‘
< tes -
< IESE Real Array
iz = To Data Set =
L — Fram Data Set | " \ M ™ DalaEeF‘ LF”EI
< test? ardinal | ¥ Clear File At PreRun
¢ tastd From DataSat: myFile E
< {esty Formula Getrecords ane _‘ = |4|
Search Specifier: (e Rec A=10)
|Rec.B~=0.5 [ECE | [ a im0 8

Field name Walue

A IEESIU
Default Value B 08759 Record

.
|
|
|
|

© Real6d:Array 10

First  Prew | Mext Last

Figure 5-17. Adding the Test Menu object
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6. The output of the Test Menu goesinto a Formula object, which then
sends the correct formulato the From Data Set object.

Select Device = Formula, and place the object below Test Menu.
(You may want to rearrange and/or resize objects asyou add items during
the exercise.) In the new Formula object, enter the following expression:

"Rec.A==" + n\nn + A + n\nn

“Rec.A==" "Rec.A==" sendsaText datatypeto the From
Data Formula expression input. (The quotation
marks indicate a text string.)

A VEE looks at thefirst field A of all recordsin the
DataSet file, and selectsthe first record that equals
the selected test name.

e The escape character for aquotation mark is\~. The
escape character isthen put into quotesto indicate a
text string.

The test name comes from the Test Menu asan
Enum data type. Quotes are required to put the
correct formulainto the From DataSet object.

For example, if teste isselected, then the final formulawill read
Rec.A=="test6". The From Data Set Object then outputs the first
record it finds, whose "a" fieldisequal to "testeé™.

7. Connect the Test Menu Enum data output pin to the datainput pin on
the Formula object. Iconize the Formula object.

8. Connect the Formula dataoutput pin to the control input pin on the
From Data Set objectlabeled Formula.

9. To ensure that the old data from Formula is not reused, delete the
sequence line between For Count and From Data Set. Connect the
For Count Sequence output pin to the Formula Sequence input pin.
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10.Connect the Formula sequence output pin to the From Data Set
sequence input pin. This ensuresthe right data from Formula is being
used.

11. Create abox displaying instructions for the operator. Select Display =
Note Pad.Changethetitleto Test Results Database
Instructions. Click ontheNote Pad input areaand type: Select
the test results you want from the Test Menu.

12.Renamethe Record Constant Object Test Results.
13.The program should look like Figure 5-18. Run the program a few times

to verify that it works. Since the Test Menu object has AutoExecute
turned on, make a menu selection to run the program.

= Test Results Database Instructions r

Gelect the test results you want from the Test Memu.

—=| Test Menu =
< testn —| Farmula = —| Build Recard =
< testl —|For Count] - A I'tesf'+a Resuft [}—" % Output Shape: Resard |
ecard |
< testz Enumn | 10 o Scalar |
< testd
< test Forr-nulalf] Random Number | = B
= n Diata Se =
< tests .
- To DataSet rmyFile
¢ tesi [ Real Array input ; —I
< test? Ardinal | | ¥ ClzarFile At PreRun
< tests |
< testd
| - Test Results =
[_ - Field name ‘alue
—| From Data Set =
| A ||Eest5
| IFliatin DS LF”QI Rec — —1 Defaltvalue | B |Ig_2759 Recard
Getrecords:  One
“— 1 Formula ¢ | Reassamayio |
Search Specifier: (ag; Rec.A=10)
EOF |
|Rec.a=="teste"

Figure 5-18. Adding a Menu to the Search Operation

Next, create the operator interface.
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14.Press Ctrl and click these objects: Test Menu, Test Results
Database Instructions, and Test Results.

All objects selected show a shadow. Verify no other objects are selected.

Thenselect Edit = Add to Panel, and the operator interface
appears as a panel view. You can then move and size the objects. One
layout is shown in Figure 5-19.

Note If theadd to Panel selectionisgrayed out, it meansthat you do not have
any objects selected in the work area.

= Test Results Datahase Instructions

Gelect the test resultz you want from the Test HMenu.

testd
tests
4 tests
< test?
< tests
< testd

—| TestmMenu = Test Results |
< testd Field name Value
< testl A ITEStE—
< test?
B 027549
< test3
¢ ¢ | Realsaanay1D |
<

Figure 5-19. The Operator Interface for the Database

15.Run the program a few times by making selectionsin Test Menu. Save
the program as database . vee.

Notice that you can get more detail ed information on any given record by
clicking the field names or the valuesin the Record Constant object
(named Test Results).
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Performing a Sort Operation on a Record Field

This exercise usesthe dataset2.vee program from a previous exercise.
Thedataset2.vee program setsacondition in the From DataSet object
such asrec.B>=0.5, and VEE extracts al the records that meet the
requirement. The array of resulting records is displayed in the Record
Constant object.

Inthisexercise, dataset2.vee ismodified to sort the resulting records to
determine which tests are failing by the greatest margin. The tests are sorted
by the second field in descending order.

1. Openthedataset2.vee program.

2. Select Device = Formula and connectthe From Data Set data
output pin Rec tothe Formula object datainput pin. Double-click the
Formula expression field to highlight the default formula, then enter
sort(a, 1, “B”).

The sort object islocated in the Function & Object Browser,
Array Category functions. You can read detailed information on its
capabilitiesin the object menu Help entry. The sort () functionis
called from the Formula oObject.

Thefirst parameter sorts the data on the Formula object & pin, which is
inan array of records. The second parameter indicates the direction of the
sort: any non-zero number indicates an ascending direction, a zero
indicates descending. The default direction is ascending. The third
parameter, in the case of arRecord datatype, indicates the name of the
field to sort. Therefore, this performs an ascending sort onthe B field in
the array of records.

3. Sdectpisplay = AlphaNumeric and connect it to the data output
pin of the Formula object.

4. Run the program afew times. It should look similar to Figure 5-20.
Notice that the program sorts al of the records returned from the
DataSet filein ascending order by field B.
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Start "

From DataSet: rryFile | ‘ | a in:[0. 4 ‘
Get records: All Field name Yalue

Search Specifier: (eg: Rec A=10) A | Iiestu
|[Rec.B==05 _ B | 0599 Record

¢ | ReaBaanay1D |

A Ison(a,1,"a") Result Fitst  Prev | Net  Last |

0 {"testd", 0.8724, =Realfd Array 10=}

1: {"testl", 0.599, <Realtd Array 10>}

——2: {"test3", 0.6083, =Reald4 Array 10=}
3 {"test2", 0.735, =Realtd Array 10=}

4 {"testd", 0.8029 =Realfd Array 10=}

Figure 5-20. A Sort Operation on a Record Field
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Chapter Checklist

You should now be able to perform the following tasks. Review topics, if
necessary, before proceeding to the next chapter.

B Explain the basic notation for using arrays.

B Create an array using the Collector object.

B Extract elementsfrom an array using the Formula object.
B Send astring, time stamp, and real array to afile.

B Retrieve astring, time stamp, and real array from afile.
B Usethe function now () for atime stamp.

B Format time stampsin avariety of ways for display.

B Build and unbuild arecord.

B Get and set fieldsin arecord.

B Storearecord to aDataSet.

B Retrieve arecord from aDataSet.

B Perform a search operation on abataSet.

B Perform a sort operation on arecord field.

B Combine VEE toolsto create asimple test database.
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Creating Reports Easily Using ActiveX

In this chapter you will learn about:
B ActiveX Automation in VEE
B Using ActiveX for reports with MS Excel

B Using ActiveX for reports with MS Word

Average time to complete: 1.5 hours
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Overview

In this chapter, you will learn how to generate reports in other applications,
such as MS Excel, by sending data from the VEE program to the M S Excel
program. VEE uses ActiveX Automation to control other applications,
which provides afast process for creating detailed and effective reports.

Thefirst lab exercise describes how to send datato an M'S Excel spreadsheet
automatically using ActiveX Automation. The second exercise describes
generic template for generating reports, and how to expand on the
functionality of the basic template. The final exercise uses ActiveX in VEE
to send a screen dump and test datato an MS Word document. (The
principles are the same for other spreadsheet and word processing programs
that support ActiveX Automation.)

ActiveX replaces the use of DDE in VEE. However, DDE is still supported
in VEE. To use DDE in legacy applications, refer to the second edition of
Visual Programming with HP VEE.

Chapter 6 243



Note

Note

Creating Reports Easily Using ActiveX
ActiveX Automation in Agilent VEE

ActiveX Automation in Agilent VEE

In this chapter, the term ActiveX Automation refersto VEE's ability to act as
an Automation Controller of Automation Server applications such asMS
Excel, MS Word, and MS Access. The exercises focus on the practical
application of Microsoft's ActiveX technology to generate test and
measurement program reports.

There are also other related lab exercisesin this manual: “Using an ActiveX
Control” on page 318. For more detailed information about Automation
terminology and concepts, refer to the VEE OnelLab Advanced Techniques
manual.

Listing ActiveX Automation TypeLibraries

To find the automation objects installed on your computer, click bevices
= ActiveX Automation References.

For information about ActiveX Control References, refer to Chapter 8,
“Using Operator Interfaces.”

Devices = ActiveX Automation References liststhe Type
Librariesthat are installed on your PC. Each application and ActiveX
Component that can be an Automation Server registersa Type Library. VEE
displays what is available on your PC. These libraries include information
about the functionality of the application or component that is exposed to
ActiveX clients.

Typelibraries typically consist of a set of classes. Some classes can be
created by the programmer. Other classes are always created by the
application or component. Classes consist of properties, methods, and
events, although not all have to be present. The Type Library provides both
the programmer and the VEE environment with information necessary to
utilize the application or component using ActiveX interfaces.
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When you put a check next to a Type Library in the ActiveX Automation
References box, the library objects become available for useinaVEE
program. For example, in Figure 6-1, Microsoft Excel 9.0 is checked.

ltomation References

Registered Automation Servers:

[IMicrosoft Agent Server 2.0 - QK
[ wicrosoft DAD 2 50351 Compatibility Library —I
[ Microsoft DAC 3.6 Chject Library Cancel
[IMicrosoft Data Formatting Object Library —I
E Microsoft Data Source Interfaces

Micrasoft DT DDS Typelib 2
Microsoft Excel 9.0 Ohject Librany Browse... |

I ticrosoft Graph 9.0 Okbject Library

[ Microsoft HTML Object Library

Enﬂicrosuﬂ Internet Contrals
Microsoft Jet and Replication Objects 2.1 Likrary

[ Microsoft MIMEEDIT Type Library 1.0 Help |

[ microsoft NetShow Player

[ wicrosoft Office 9.0 Object Library

[ Microsoft Office Euro Converter Object Library

[ Microsoft Office Server Extensions 1.0 Object Library

[ Microsoft Office Web Components Function Library

[ microsoft Office Web Components Wizards

[ Microsoft OLAP Designer Server Driver

[IMicrosoft OLE DB provider for OLAP Services connection

[Iwicrosoft OLE DB Service Component 1.0 Type Library

[CIMicrosoft Cutlook 9.0 Ohiect Librar

Microsoft Excel 9.0 Object Library
[Lucation: CAProgram FilesiMicrosoft OfficelOfcelEXCELY.

Figure 6-1. The ActiveX Automation Reference Box

Creating and Using ActiveX Programswith Agilent
VEE

VEE includes a data type called cbject for ActiveX programs. A VEE
object with the data type specified as object isa pointer to something or
some data held by the Automation Server. For example, an object could
point to aworksheet inside MS Excel, or to acell inside that worksheet.
(Technically, an object isapointer to an I Dispatch interface returned by
MS Excel or the Server.)

For example, if you select bata = Variable = Declare Variable,
set the Name to App, and set the data type as object, you can use the
variable app to point to an ActiveX Automation object such as the Excel
Automation Server. Figure 6-2 shows an example of adatatype object.
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= Declare App =]

Marrne: App [ Specify Ohject Type
Scope: | olobal 7]
Type: Object K4

.| Uinta
Murn Dims: || e
| 11132
Real3i2
Realdd
PCarmplex
Camplex
Waveform
Spectrum
Coord
Text
Enum

Record
Object

Figure 6-2. Example of Data Type “ Object”

Performing Operations Using ActiveX Satements

To communicate with an ActiveX Automation server, such as the Excel
Automation Server, enter ActiveX commandsin aVEE Formula object.
For example, Figure 6-3 showsaVEE Formula object that has been named
Set Up Excel Worksheet. It containsalist of commandsto set up an
Excel worksheet to display the results of atest.

—_ Set up Excel Worksheet =

st sheet= CreateOhject("Excel. Sheet) warksheets{1);

setapp = sheet.application;

appvisible = TRUE;

setwindow = appwindows(1); Result i
indow.caption = "Test System Results";

Figure 6-3. Commands to Set Up Excel Worksheet to Display Test
Results
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VEE uses standard Microsoft Visual Basic syntax to create the commands or
statements like those shown in Figure 6-3. The commands or statements
perform three types of operations: get properties, set properties, or call
methods.

B Get property statements usually refer to getting some type of data. The
syntax is <object> . <property>. For example, sheet .application
getsthe application property of the sheet object.

B Sct property statements usually refer to setting some type of data equal to
something. The syntax is<object> . <property> = <property type>. For
example, object .property = MaxSize Setsaproperty.

B Call methodscall amethod. A method requests the object to perform an
action. Methods have parameters that allow data to be passed in and
returned. The syntax is <abject> . <method> (parameters).

The syntax for datatype objects looks similar to the VEE syntax for
getting aRecord field, rec. field, and caling auserFunction,
myLib. func (), S0 it isimportant to assign descriptive namesto variables.

Using CreateObject and GetObject

Notice that one of the statementsin set Up Excel Worksheet in Figure
6-3 containsthe createObject () function call. createobject () and
GetObject () arefunctionsinthe VEE Function & Object Browser,
and they are designed specifically to return a pointer to an ActiveX abjectin
VEE.

For example, CreateObject ("Excel.Sheet") starts up Excel and
returns areference to aworkbook in it. (The Microsoft statement “ sheet”
returns aworkbook.) Use GetObject () to get something or some data that
aready existsin arunning Excel, or to load afile into arunning Excel.

CreateObject and GetObject arelocated under bevice = Function
& Object Browser, Type: Built-in Functions, Category:
ActiveX Automation. Figure 6-4 showsan example CreateObject and
GetObject.
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1 ohjecthame |Createobject(nbjectName) Result

fileMame - ;
GetOhject(fileMame, objectMame) Fesult
ohjectMarme I Q

Figure 6-4. CreateObject and GetObject
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Sending Agilent VEE Datato M S Excel

This section introduces the VEE objects and MS Excel function calls for
generating reports.

Lab 6-1: Sending Agilent VEE Datato M S Excel

In thislab, you will generate virtual test datafor MS Excel. (The example
uses M S Office 2000 and the M S Excel 9.0 Object Library, and should also
work with MS Office 97 and the MS Excel 8.0 Object Library.) After
referencing the right Automation Type Library, you will declare some global
variables of the object type and put themin aUserFunction called
globals. The global variables simplify the program and make it easier to
understand.

The VEE programs for many of the lab exercises and programming
examplesin this manual areincluded in VEE, under Help = Open
Example... = Manual = UsersGuide.

1. Referencethe Automation Library. Click Device = Activex
Automation References..., Sdlect Microsoft Excel 9.0
Object Library, and click ox.

2. CreateaUserFunction to storethe global variables. Click Device =
UserFunction. Renameit globals. (For more information about
UserFunctions, refer to Chapter 7, “Using Agilent VEE Functions,”
on page 271.)

3. Click pata = Vvariable = Declare Variable and placeitto the
left inside globals. Change the Name to sheet. Change the Type to
Object. Other items appear in the dialog box. For this exercise, you do
not need to specify theobject Type and Class. (The Type and Class
are specified in another example in this chapter.)

4. Clone this object three times, and rename the other objects as follows:
app, range, and window. Sizeand movetheglobals UserFunction
below Main. It should look like Figure 6-5.
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5. After you have compared the entries to Figure 6-5, iconize the four
objects.

[& globals
= Declare window = = Declare range =
Marme: wiri o [ Specify Object Type Marne: range I™ Specify Object Type
Scope: Global hd Scope: Global hd
Type: Ohject hd Type: Ohject hd

Murm Dims: 0 =l Mum Dims: 0 |

=] Declare sheet = .= Declare app =
Name: [ sheet [T Specify Object Type Name: [ app [T Specify Object Type
Scope; [ Glokal 7] Scope:; [ Glokal =]

Type: [ Objest = Type: [ Object =

Murm Dims: 0 =l Mum Dims: 0 |

Figure 6-5. The Globals UserFunction

Notice that by using the datatype objects intheglobals
UserFunction, you could specify the object Type and Class.
There are two reasons to specify object Type and Class: more
specific type checking, and catching events.

M ore Specific Type Checking: For example, if you specify an object
app as being of type Excel .Application, then only an object of
type Excel .Application can beassigned to app. Assigning an
Object of type Excel .worksheet OF Word.bookmark Will cause an
error.

Catching Events: You could also use a VEE UserFunction to catch
various events that could occur in the application, such asa
right-button-down in the M S Excel worksheet. For any of these types of
events, you can specify a VEE UserFunction to handle the event and
pass information back to MS Excel. Events are useful for ActiveX
Controls, where you need away for the control to communicate back to
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VEE. For more information, refer to the VEE Onel.ab Advanced
Techniques manual.

6. OpentheUserFunction globals oObject menu and click Generate
= Call.Thisgeneratesa Call globals object configured correctly.
Place it to the left in the Main window and iconize the globals
UserFunction window.

7. Click Device = Formula and placeit inthe upper center of the Main
window. Renameit Set up Excel Worksheet. Connectthe
globals Sequence out pin to the Formula segquencein pin. Delete the
input terminal A from set Up Excel Worksheet (Opentheobject
menu and select Delete Terminal = Input.)

8. Insideset up Excel Worksheet, enter thelines shown in Figure 6-6.
Notice that semicolons are used for line separators, just asin ANSI C.

= Call glabals =

Function Kame

| globals

- Setup Excel Worksheet =

set sheet= CreateChject('Excel Sheety worksheets(1);

et app = sheetapplication;

appyisible = true;

setwindow = appwindows (1), Rasult i
indo. caption = "Test System Results";

Figure 6-6. Setting Up the MS Excel Worksheet
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The commandsin the Formula object Set Up Excel Worksheet areas

follows:

set sheet =

CreateObject

(“Excel.Sheet”).

worksheets(1);

The keyword set isused to assign or set whatever
is on the right-hand side of the assignment operator
(in this case, the equal sign) to the variable on the
left-hand side of the expression. For example, set
app Setsthe application sheet .application,
which has been defined as an Excel worksheet.

Creates a new instance of the Automation Server
(inthis case, MS Excel) and creates an empty sheet
(Excel terminology for a new workbook). Each
Automation Server hasits own terminology, but the
syntax is the same. For example, to create a report
in MS Word, you would enter

CreateObject (“*Word.Document”) torun
Word and create a blank document.

If the set keyword is used, the right-hand side
object pointer itself is assigned to the |eft-hand side
variable. If set isnot used, then the default
property (often the name) of the right-hand side is
assigned to the left-hand side. For more
information, refer to the VEE Onelab Advanced
Techniques manual.

Now that Excel is running with a new workbook in
it, with CreateObject ("Excel.Sheet"), you
want to address the first worksheet in it. Add
worksheets (1) to the statement, so the entire
statement reads:

setsheet =
CreateObject ("Excel.Sheet") .worksheets (1) ;

This sets sheet to sheet 1 of the report. (To see
an example, open MS Excel and select File =
New to create a new workbook. You will notice
there are several sheetsinit labeled sheet1,
Sheet2, and so on. You want Sheet1.)
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Note

set app =
sheet.application;

app.visible = true;

set window =
app.windows(1);

window.caption =
“Test System
Results”;

Creating Reports Easily Using ActiveX
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Asks Excel for a pointer to the entire application,
and not just the worksheet itself, by asking the
worksheet for its property Application and
setting it to the variable app.

Setsthe app’s visible property to true in order to
display Excel on screen (so that you can seeit).

References the first window.

Sets the first window’s caption to “ Test System
Results.”

For more information about the Application Server libraries, refer to the
many books available about ActiveX Automation and MS Visual Basic. You
can probably find information on the World Wide Web about ordering books
such as Office 2000 or the Office 97 Visual Basic Programmer’s Guide. The
books will help you with VEE aswell, since VEE syntax is very similar to

MS Visua Basic.

9. Create aFormula Object (under Device = Formula). Clonethe
Formula Object to create a second Formula oObject. Create aFor
Range Object (under Flow = Repeat = For Range). Renamethe
objects, connect them, and configure them as shown in Figure 6-7. (Be
sure to delete the input terminal on the Formula object Fill in

Title.)
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—| Call globals =]

Function Mame

| globals

Set up Excel Workshest =

=et sheet= CreateObject{'Excel Sheet"y worksheets(1);

=et app = sheet application;

appvisible = true;

set window = app.windows(1); Result
indow.caption = "Test System Results”;

Fill In Title | | |

sheetcells{1,1)="DC Volts"

—| ForRange | - = Fillin Cells =
From I sheetcells(A+1, 1)= random(1,100)

Thru 200 A Result |
Step |1—

Figure 6-7. Adding the Title and Data to the Sheet

Theinstructionsin the Formula objects and the For Range object are
described as follows:

sheet.cells(1,1) =
“DC Volts’

sheet.cells(A+1,1)
=random(1,100)

Refersto the first row and column in the Excel
worksheet. The text DC Volts will be placed there.
This sets the default property (which isvalue) of cell
(1,1),to"DC Volts".

This statement is shorthand for

sheet.cells (A+1,1) .value=random(1l,100).
Theworksheet cell atrow a+1, col 1 getstherow
number by adding 1 to theinput pin & value but stays
in column 1. The value between 1 and 100 returned
by random is assigned to the specified cell in the
worksheet.
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from 1 thru 20,
step 1 (the
For Range object)
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Asthe For Range Object outputs the integers from
1t020,Fill in Cells putstherandom numberin
the specified cdll.

10.Create aFormula object and an AlphaNumeric object, rename,
configure, and connect them as shown in Figure 6-8.

call globais |

— Setup Excel Workshest

=]

appuisihle=1;

=et sheel= CreateObject{"Excel. Sheet")worksheeis(1];
=et app = sheetapplication;

setwindow = appwindows{1);
indow caption = "Test Systerm Results”;

Result

Fill In Title

|«]

sheet.cells(1,1) ="DC Volts”

Result |

—| ForRange |«

Fillin Cells =

Frarm |1
Thru IED

Step |1

[

sheetcells(a+1, 13 = random{1,100)

Rasult |

Farmula

setrange = sheetrangeAZ:AZ1",;
range. BumberF ormat = "#8 #00.00"
appwiorksheetFunction.averagelrange);

- Results Average a

Result | 50.78

Figure 6-8. The Results Average Program
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The entriesin the Formula object are asfollows:

set range = Setsthe VEE variable rangeto

sheet.range(* A2:A21"); referencetherange a2 to A21 on
the Excel worksheet. (a refersto the
first column in aworksheet.)

range.Number Format = Assigns the format to each of those

“ ##,#00.00" ; cellswith the pound signs (#)
allowing for larger numbers, if
necessary.

app.wor ksheetFunction.average Callsan Excel method average ()

(range); that returns the average value of the
designated range of values, which
isdisplayed in Results Average.

11.Savethe program as results_average.vee. Runthe program. MS
Excel will launch with aworksheet like the one shown in Figure 6-9.

E3 Miciosoft Excel [_[O]x

JEiIe Edit Yiew Insert Format Tools Data Window Help

DedHgRy|smed- [a=za8@e 2 <0 -] u == 2 erome 2
Al 52 =| DC Valts

DC Volts |
38.21
1017
66.04
06.57
01.87
91.96
28.31
28.02
59.20
69.43
§3.92
72.92
49.01
21.33

[ea]en]s ] e 5

o

ra

o

|m-:.-

@

74.63
47.38
46.34
94.96
7470
11.72

| M, Sheet1

=i

@

o

[~
=]

()

F

Ready - [ 0 e

Figure 6-9. Excel Worksheet for “Results Average” Program
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Creating an Agilent VEE to M S Excel
Template

In this exercise, you will create a program to display an array of VEE test
datain MS Excel. You can use this program as a template for displaying the
results of other testsin MS Excel spreadsheets.

Lab 6-2: Creating an Agilent VEE to M S Excel
Template

1

2.

Open results average.vee.
Changethe For Range Objecttoloop 10 times.

Addtheinput BtoFill in Cells and change the statement inside to
read: sheet.cells (A+1,1) = B[A-1].

Click Device = Formula, renameittoArray of Test Data, and
enter the embedded functions randomize (ramp (20), 4.5, 5.5) t0
create arandom array of 20 elements with valuesfrom4.5t05.5.
Delete the input pin and connect the data output pin to the B input of
Fill in Cells.

Changetherangeinthe Formula box on the bottom of the screen from
a21 toa11. The statement should now read:
set range = sheet.range(“A2:A11");

Savethe program as report template.vee andrunit. Compareitto
the Excel worksheet as shown in Figure 6-10 and the complete program
as shown in Figure 6-11.
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B Microsoft Excel

Jale Edit Wiew Insert Format Tools Dats Window Help
NEEEky|izad|o &=z slmE 2|
A1 >

1 [oC Valts !

[2 04E8

|3 0545

|4 0464

|5 o054

|6 0518

|7 | 0430

|8 0493

|9 o457

[0 0547

[11] 0518

[12]

[13]

[14]

|15

| 16|

|17

|18

|19

| 20| -

|21

2 -

[ [4]¥ b1} Sheeta I+l | El
Ready IT I || N | =

Figure 6-10. Excel Worksheet for Array of Test Data

Call gTUbalsl

= Set up Excel Warkshest "

lset sheet = CreateQbject('Excel.Sheet ) worksheets(1),

lzet app = sheet.application;

lappvisible = 1;

lsetwindow = appwindows(1), Reau\t|
indow.caption = "Test Systern Results”;

—| Fill In Title EI=] Array of Test Data =
sheet.cells(1,1) = "DC Valts" randomize (ramp(20), 4.5 5.5)
Result | Result |
~| ForRange |« = Fill in Cells =]
From |1 J_| s sheetcells (A+1,1)= B [&-1]
Thru [0 Result
= Formula Fl
— Results Average F
setrange = sheetrange("AZA11");
range MumberF ormat ="###00.00" Resu\t} 5029

app.worksheetFunction average(range);

Figure 6-11. Program for Array of Test Data

258 Chapter6



Creating Reports Easily Using ActiveX
Creating an Agilent VEE to MS Excel Template

You can re-use this program as a template for displaying test resultsin MS
Excel. You simply put the test datainto arrays and modify the rest of the
template to fill in the appropriate cellsin the right format.

To find additional methods and propertiesin the MS Excel library, look at
the Function & Object Browser and choosetheactiveX Objects
under Type and Excel under Library. You can chooseaClass Or
Member and press Help to get Help provided by the Automation Server
author (in this case, Microsoft). For more complete information on these
libraries, consult Microsoft documentation.

On Your Own

Generate awaveform and strip out the Time Span to get an array. Create a
VEE object for MS Excel with aworksheet and set it to an object variable.
Make the application visible. Then put the 256 point array into the
worksheet range "a1:A256" in one step, instead of one cell at atime.

HINTS: Usean Unbuild Waveform oObject. Usethe [a] build array
syntax to create a 2D array from a 1D array. Then call the function
transpose () tomakeita256 x 1 array instead of a1 x 256 array for Excel
to accept it in one step, as shown in Figure 6-12.

=| UnBuild Wavefarm =]

Real Aty | Formula =

WRioeiE Tirne Span i setxl = createohjectexcel.sheet worksheets(1),
- l.applicationwisible = 1;

A |.Range("A1:AZ56" = fransposeda]); W N

VAN J -
T

Function Generator

Figure 6-12. Program for On Your Own Exercise

Chapter 6 259



Creating Reports Easily Using ActiveX
Creating an Agilent VEE to MS Excel Template

Extending Capabilities With M S Excel

Figure 6-13 shows a more elaborate example of a program to display test
resultsin MS Excel. You can see how knowledge of afew more callsin the
MS Excel library can expand the template for displaying VEE datain MS

—| Drop-Downlist | « = Setup Excel Workshest —|  MemoryUsad | o
‘ x\Mamezed j lset sheet= CreateObject("Excel Sheet) worksheets(1);

0
lset app = sheet.application;

<]
1
lapp visible = 1; r
_ Isetwindow = appawindows(1), 1 —
m—| indow.caption = "Test System Results", il_j_ ‘

—
— 400k
indow windowState = wndState;
ImermTatal = app. memoryTotal; f_
Daclare shast I ImemUsed = app.memoanyJsed; = ‘ 4
Calc ranges
Declare app I Y _ 800k
L [ | 1.248M
= Fill in Title = L
200.7k
‘sheet.cellsﬁ, 1y ="voltage AC/RMES" 1 |
= Fill in Cells =
1 ‘sheet cellsth+1, 1) = randami1, 100} ]
For1to 20 step 1 -
—| Farmula =

—|_ Resuts#
lsetrange = sheetrange("AZ:A21%),; EoUls AURTage z
range. MumberFormat = "§3#2300.00"; '_1_| 60.33

lapp worksheetFunction average(range),

- Save Wu-rksheel - - - Clnse-ExceI 4
- = 1 [sheet SaveAs(filename) 1 app.quit) Result i
Initial Filename I 1 File Narne Selection |

Figure 6-13. A VEE to MS Excel Program Example

Theentriesin Figure 6-13 are as follows:

M S Excel Notice the Drop-Down List in the upper right

Window Size work area. This allows you to choose one of three
options x1Maximized, x1Minimized,
x1Normal to select the size of the worksheet
window inside Excel when it comes up. Each
window size is associated with a number, which
VEE calculates and putsinthe wndstate
variable. Thisvalue is then assigned to the
windowState property inthe Excel library.
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Memory Tracking

Number Format

sheet.SaveAs
(filename)

Pressto Kill Excel

Close Excel
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(Click show Terminals inthe Properties
boxesonthe Formula and Meter objects.) Notice
thememoryTotal and memoryUsed propertiesin
the Excel library that are assigned to the VEE
variablesmemTotal and memUsed. These values
are then used to calculate the rangesto configure a
VEE meter before it displays the memory being
used by MS Excel.

Notice how easy it isto add a dollar sign to the
number format.

The saveas () method is being called from the
Excel library to automatically save the worksheet.
Noticethat arile Name Selection box (from
thebata = Dialog Box Mmenu) isusedto
display the pop-up save as box from VEE. The
file name you select is then used as a parameter in
the Excel saveAs () method call.

The Confirm (o) button has been used to signal
when you want to close Excel.

Thequit () methodiscalled totell MS Excel to
exit.
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Using MSWord for Agilent VEE Reports

Thislab describes how to display VEE test information in an MS Word
document, including text, atime stamp, and a screen dump of aVVEE pop-up
panel with an XY Display. Consult Microsoft documentation to find out
more elaborate ways of controlling MS Word from other applications using
ActiveX Automation.

Lab 6-3: Using MSWord for Agilent VEE Reports

To begin, follow the steps to declare five variables as type object.

1. Click Device = ActiveX Automation References... and
select Microsoft Word 9.0 Object Library.

2. Click pData = variable = Declare Variable.
a. Changethe Typefield to object. Cloneit four times.
b. Name thefive object variables app, Doc, Wnd, Sel, and Bmp.

C. Sdect specify Object Type onal of them. The advantages of
declaring the particular c1ass withinaLibrary areasfollows: VEE
can do type checking for program errors, and you can catch events
from the Automation Server.

d. Thenclicktheedit. .. button and select word for Libraryin
each case. Select thefollowing Classes:

App Will use application
sel will use selection
wnd will usewindow

Doc Will use Document
Bmp Will use shape

e. Select Enable Events Wherethe classpermitsit. Iconizethesefive
icons. See Figure 6-14 for the open view of these variables.
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= Declare App =

W Specify Ohject Type
Library.  Word

Global ]| cjace:  application
Type: Ohject ~| | Ewents: Enabled
- Edit .

Marne: App

Scope:

Murm Dims: 0

- Declare Dot =

Name: Dot W Specify Ohject Type
Librarny.  Word

Scope: Glabal -

Class:  Document

Tyne: object [\l Evants:  Enabled

Murm Dirms: ] i Edit..

- Declare Wnd =

Narme: wnd W Specify Ohject Type
Library:  Word

Scope: Global hd

Class:  Window

Type: Object ¥ Events: MatEnabled
i Edit..

Murm Dims: 1]
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Declare Sel =
Name: el v Specify Ohject Type
Library:  Waord
Scope; Glahal -
Class:  Selection
Tipe: Object Events: Maot Enabled
Mum Dims: ] | Edit..

Declare Bmp =
Name: Brp IV Specify Ohject Type
Library,  Word
Scope: Glahal -
Class:  Shape
Tyne: Object Events: Mat Enabled
Murm Dirms: ] i Edit..

Figure 6-14. Object Variables

3. Create aUserFunction called Graph, which usesa Function
Generator Vvirtual sourceto send asinewaveto awaveform (Time)
display. Create a panel view of the display only. Then generateacall
Graph object in the Main window. (Recall that the UserFunction
object menu includes an easy way to generate acall.)

Now create a bitmap file of the Panel with the Waveform display to usein

the report in MS Word.

4. To create afile name for the bitmap, click bevice = Formula.
Renameit Image Filename. Enter installDir () +
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"\\panel.bmp" inthe Formula input field. (Use the escape sequence
\\ to specify the ASCII character \.) Deleteinput terminal A.

If youinstalledin c: \Program Files\Agilent\ for example, you
would then generate the following text string on the Result output pin:
C:\Program Files\Agilent\VEE OnelLab 6.0\panel.bmp.

. Create another Formula object and enter

savePanelImage ("Graph", FileName, 256). Rename theinput
terminal to FileName.

This saves the screen dump from the UserFunction Graph inthe
panel.bmp filein theinstallation directory at a color depth per pixel of
256.

. Create another Formula object and enter the statement:

Set App = CreateObject ("Word.Application")

This launches MS Word and assigns the object variable app to refer to
this instance of the application. Delete input terminal A. Connect call
Graph, ImageFileName, and savePanelImage asshownin Figure
6-15.

= Image Filenarne = Seciare Appl
IinstaIIDir() +"panel bmp" Result call graphl DiEglErE 59||
Declare Docl
Declare Brp I
Declare Wind I
= Save Panel Image =
savePanelimageC'Graph”, FileMarme, 256)
fileNarne Result
= Formula =
ISetApp = CreateQbject{™Mord Application™ Result |

Figure 6-15. Beginning of Lab 6-3 Program
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7. Click Device = Formula and enter the statements shownin Figure
6-16, which are also described below. Rename input terminal A to
FileName. Connect the datainput and sequence input pins as shown in
Figure 6-16.

Declare Appl
- - Declare Sel
Image Filename Call Graph _I
g_l—l _Cal Graph| Dectare Dot
Declare Bmp |
- Declare YWnd I
Save Panel Image I
Forr-nulal
- Formula =
Appisible=1; =
Set Doc = App.Documents. Add();
Doc Activate (),
Setind = App ActiveWWindow,
Set Sel= App.Selection;
4 Filerame | |V¥ndview.Type =3, Result [§

Sel TypeText " Test Results™");

Sel.TypeParagraph

Set Bmp = Doc Shapes AddPicturedFileName);

Sel. TypeParagraph (),

SelinsertDateTime ("Midhy himm:ss amipm”, O); —

Figure 6-16. Adding the ActiveX Statements

In Figure 6-16, notice that you can nest property and method calls together
with the object’s dot notation. Refer to ActiveX documentation to find the
right properties in the target applications. You can use the properties and
methods described in this chapter to begin generating test and measurement
reports. The entriesin the Formula object are as follows:

App.Visible=1; Makes M'S Word visible on the screen.
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Set Doc =
App.Documents.
Add();

Doc.Activate();

Set Wnd = App.Active
Window;

Set Sel = App.Selection;

Wnd.View.Type=3;

Sal. TypeText(*** Test
Results ***),
Sdl. TypeParagraph();

Set Bmp = Doc.Shapes.
AddPicture(FileName);

Sdl. TypeParagraph();
Sel.InsertDateTime
(M/dlyy h:mm:ss
am/pm, 0);

Adds aDocument in MS Word and assigns it
to the object variable Doc.

Note: In the Excel example, Excel was started
with ablank worksheet using

CreateObject (Excel.Sheet). Inthis
example, Word is started and the method

Add () adds an empty Document to it. Either
application can be created either way.

Activates the Document above.

Takes the document in the active window and
assignsit to the object variable wnd.

Puts focus (sel ection) into the document and
assignsthisto the object variable sel. This
allowsyou to insert text.

Specifies the type of window for displaying
the document. The 3 indicates a normal
window size. A 1 would iconize the window.

Note: The 3isused hereinstead of the constant
wdPageView because the constant is missing
from the Office 2000 Type Library.

Putsthetitle *** Test Results *** inthe
document and issue a carriage return/line feed.

Putsthe panel . bmp bitmap into the document
and assignsthis call inthe shapes Classto
the Object variable Bmp.

Puts a time stamp in the document.

8. Addthree more Formula objectsand one I1f/Then/Else Object,
configure, and connect them as shown in Figure 6-17.
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Call Graph| Daclare App|
- Declare Sel
Image Filename I_i - _I
Save Panel Image I Declare DUCI
Ceclare Bmp I
Fmrmulal Declare Wnd I
Formula =
App.visible = 1; B
Set Doc = App.Documents.Addi ),
Dioc Activate (),
SetWWnd = App Activelindowr,
Set Sel = App Selection;
F Wnd View Type = 3;
Filer ' Result
BEAME | e TypeText {"Test Results™>"; =l
Sel TypeParagraph (};
Set Brnp = Doc.Shapes AddPictureFileMame);
Sel TypeParagraph {);
SellnsertDateTime "M/diy homm:ss amipm®, 00 —
a = Is Printer Configured? =
= Formula =] —
en i
- strLen(strl=0
Fpp ActivePrinter Result It s
- Else Else I
—| Formula =
F\pp Quitim —| Formula =
- Doc PrintQut(0)

Figure 6-17. The Complete Program for Report in MS Word

The entries in the additional objects are as follows:

App.ActivePrinter Requests the default printer in a string including
its port.

strLen(str) =0 Makes surethat ActivePrinter haslocated a
configured printer (if the string on theinput is not
null, then...), then outputsal (=TRUE) on the
Then pin, which pingsthe Formula object
containing the printout call.

DocPrintOut(0) Prints the document.
App.Quit(0) Closes the MS Word application.
9. Run the program. It should look like Figure 6-18. (If the colors ook

strange in the screen dump, iconize any open applications, so the PC has
afull palette of colorsto work with.)
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&l Document] - Microsoft Word - O] x]
jJEi\e Edit Wiew Insert Format Tools Table ‘Window Help x|
‘JD @ﬂ|§&“\‘7‘ £ E§|ﬂv‘%|:||75% - [2) ’_’JT\mesNawRoman -1z v|B u ‘25 =7
I EJE Graph W
Function l Sine 'l
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Fraguency 00
Ampliude [
oomet [ 0|
Phase Deg x| 0
St o4
Time Span 0m e 08
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Time |
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Figure 6-18. The MS Word Document Created by Lab 6-3

For more information about controlling MS Excel and MS Word using
ActiveX Automation, refer to Microsoft documentation. Remember that you
can also control other Server applications that support ActiveX Automation,
sometimes just called Automation, or OLE Automation.

For more information about using ActiveX controls, refer to Chapter 7,
“Using Agilent VEE Functions,” on page 271.
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Chapter Checklist

You should now be able to perform the following tasks. Review topics, if
necessary, before going on to the next chapter.

Describe the basic concept behind ActiveX Automation in VEE.
Send datafrom VEE to MS Excel.

Use a generic template to send arrays of test datato an MS Excel
worksheet. (Make sure you know how to send an array to the spreadsheet
in one step.)

Employ some of the extended capabilities of the MS Excel library, such
as finding out the memory used by a program.

Send text, atime stamp, and adisplay bitmap to MS Word from VEE.
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Using Agilent VEE Functions

In this chapter you will learn about:
B Defining a user function

B Creating, calling, and editing functions

Average Time to Complete: 1 hour
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Overview

In this chapter, you will learn about VEE UserFunctions and compiled
functions. Functions are re-usable, modular code that can help you
significantly reduce the time it takes to devel op tests. By re-using functions
that have been created in previous programs, you can leverage existing
work, reduce the code size of programs, and make it easier to maintain test
programs.
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Using Functions

Like many programming languages, V EE uses functions to create
subprograms that perform specific tasks. The lab exercises in this chapter
describe how to create, call, and edit VEE user-defined functions.

Defining an Agilent VEE Function

There are two types of user-defined functionsin VEE. The overview of each
type of function is as follows:

1. UserFunctions

U TocreateaUserFunction, you select Device =
UserFunction, of click Edit = Create UserFunction With
several objects selected.

U Tocall auserFunction from different placesin a program, you use
the call myFunction (Device = Call) object or use an expression
within an object (from Formula, for example). You can also generate
call objectsinthe Main program from the UserFunction, using the
UserFunction object menu and selecting choices such as
Generate = Call.

U Toedit aUserFunction, youclickonedit = Edit
UserFunction. .. and select the appropriate UserFunction from
the list box presented.
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2. Compiled Functions

U To create a compiled function, you work outside of VEE using a
compiled language. You then put the functionsinto alibrary, such as
aDLL.

U To link a compiled function to a program, you use the Tmport
Library object, which links the library to VEE at run time. (For a
more detailed discussion, refer to Chapter 9, “ Optimizing Agilent
VEE Programs,” on page 323).

U To call acompiled function, you usethe call myFunction object
or write an expression within aVEE object.

The Differences Between User Objectsand
User Functions

In previous chapters, you have already created and used UserObjects. The
reason that VEE provides both UserObject and UserFunction iS
because the two have different characteristics and can therefore be used for
different purposes. Here are the differences between auserobject and a
UserFunction:

A UserObject (located in Device = UserObject) isan object you
define that may be used just like any other object in VEE. You program a
UserObiject like asubprogram but it graphically remains on the screen. If
you want to use it elsewherein aprogram, you must cloneit and maintain all
copies. Note that if you clone auserobject many times, it makes the
program larger and slower to load. If you add afeature to one userobject,
you would need to add the same feature to all the other uUserobjects if you
want them to remain identical.

With auserFunction (located inDbevice = UserFunction), thereis
just one copy of the subroutine in memory, and it is only displayed
graphically in the workspace in its own window if you want it to be.
Otherwise, it is stored to be called from the ca11 object or any other
expression field. Changesto auserFunction will be inherited by all
instances in the program that calls that UserFunction.
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Lab 7-1: User Function Operations

This exercise describes how to create a UserFunction named
ArrayStats, which will accept an array, calculate its maximum value,
minimum value, mean, and standard deviation, and put the results on its
output pins.

Creating a User Function

1. Sdect bevice = Formula, deleteits default input pin, and change its
default expression to ramp (1024 ,1,1024).

Thiswill create a 1024 element array with values from 1 to 1024.
2. Select Device = UserFunction. Renameit ArrayStats.

a. Add onedata input terminal for the array

b. Add four data output terminals for the results.

¢. Rename the output terminals. Max, Min, Mean, and Sdev. Select max,
min, mean, and sdev fromthe Probability & Statistics
category inthe Function & Object Browser bOX.

d. Placethemin arrayStats, and connect their datainputsto 2 and
their data outputs to the appropriate output terminals. Make the
ArrayStats window smaller to see both of the Main and
ArrayStats windows. See Figure 7-1.
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=l Formula =

Famp(1024.1,1024)
Rasult |

= minge =

I Imm(x) | Result

Min |

M
= rnad =
— |max(><) | Result

= meangd =

% | [meang |Resull| Mean

= sdev() =

— Isdev(x) |Hesult j

Sdev

Figure 7-1. The Main and ArrayStats Windows

3. lconize arrayStats. It appears as an icon at the bottom of the
workspace.

4. Click bevice = call, open the object menu, and click select
Function asshown in Figure 7-2. Then click ok. Notice that VEE
renames the object automatically and adds the correct pins.
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- Formula =

Category.

|

oK iz i) cancel Help

ArrayStats(a)

Figure 7-2. Configuring the Pins for Call myFunction

5. Connect the output of Formula tothecall ArrayStats input. Select
Display = AlphaNumeric, cloneit threetimes, and connect the
displaystothe call ArrayStats output pins. Rename the displays.

6. Runthe program. It should look like Figure 7-3. Save the program as

array stats.vee.

= Call Al a Stat: o
= Formula = =] all Arraystals 4] =
IEHS
rampi1024,1,1024) Function Mame Min
Result jl—a A 7

ArrayStats =an
- Sdev

Mean

512 7}

— Sld.-Dev L4

2857
Figure 7-3. Calling the User Function ArrayStats

TouseArrayStats elsewherein the program, you would click on Device
= Call, openthe Sselect Function box from the object menu, and
choose Arraystats. VEE would automatically rename the object ca1l
ArrayStats, and add the necessary input and output terminals.

278 Chapter 7



Using Agilent VEE Functions
Using Functions

Shortcut: From the UserFunction object menu, select Generate =
Calltobringupthecall ArraysStats object. (Make surethat the
UserFunction iSnot expanded to the whole workspace when doing this.)

Editing a User Function

Inthisexercise, edit ArrayStats to deliver arecord with four fieldsgiving
the array statistics.

1. Deletethefour AlphaNumeric displays.

2. Select Edit = Edit UserFunction... andselect ArrayStats
fromthe Edit UserFunction list box. All of the UserFunctionsin
the program are displayed.

3. OpenthearrayStats object menu, click on size, and enlarge the
editing window. If you need to resize objects, click and drag any corner
of the object.

4. Delete the four lines going to the output terminals. (Press Ctrl-Shift and
click on the line you want to delete.)

5. Sedlectbata = Build Data = Record and placeittotheright side
of the ArrayStats window.

a. Add two datainput terminals.

b. Label the four terminals after the statistical functions: max, min,
mean, and sdev.

¢. Connect the four Formula object outputsto the inputson Build
Record.

d. Rename the Max output terminal x by double-clicking Max, typing
the new name, and clicking ox.

e. Deletetheother arraystats dataoutput terminals.
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f. ConnecttheBuild Record output tothex output terminal on the
User Function editing window. The program should look like
Figure 7-4. Then click the iconize button on the window.

— m e;{(x) ]

| mani Result

— mi;(x) Fl -
= Build Recard =

¥ | mingg Result
- max
1 = Cutput Shape:
- min

ﬂ — meani:) - Recaord ﬂ
i mean(x) Result |—/(_| mean

sdev

5ca|ar

sdaviy

I sdev(x) Result

Figure 7-4. Editing the UserFunction ArrayStats

6. Openthecall ArrayStats oObject menuand click configure
pinout. Thiswill adjust the number of pinsto match the recent edits.

In order to update the number of pins, you must open the object and click
Configure Pinout whenever you change the number of inputs or outputs
inauserFunction. Or you can manually update the call object’sinput
and output pins, but using Configure Pinout ismuch simpler.

Now display arecord using theRecord Constant object. Usethe
Default Value control input to accept arecord from Arraystats. VEE
automatically configuresthe Record Constant to hold theincoming
record.

7. Sdect bata = Constant = Record and placeit to theright of the
Call Function object.
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a. Open the Record object menu and click Add Terminal =
Control Input.... SeectbDefault value fromthelist box
presented. You can open the Properties menuto Show
Terminals, if you wish.

b. Now connectthe call Function dataoutput to the control input
pin onthe rRecord object. Notice that control lines are indicated by
dashed lines to differentiate them from data lines.

8. Run the program. It should look like Figure 7-5.

Field name Walug

mai |1 024
min |1
— Default Yalue mean |[F125 Record

Function Mame

ArrayStats

Iramp(1 024,1,1024) Resutt|

sdey |295 7

Figure 7-5. After Editing ArrayStats Output to a Record

Calling a User Function from an Expression

In this exercise, you will learn how to call arraystats from an expression
in the Formula object.

1. Sdlectpevice = Formula and replace the default formulawith
ArrayStats (A). Click Replace inthecall ArrayStats object
menul.

The Status Bar at the bottom of the VEE screen prompts you to select the
replacement object. Click onthe Formula object that callsthe
ArrayStats function. VEE automatically replacesthe ca1ll
ArrayStats object with the new Formula object and retains the
wiring of the datalines.
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The Formula object takesthe input at terminal 2 and sendsiit to the
UserFunction ArrayStats. ArrayStats deliversthe record of
statistics to its terminal x. The first output value from the
UserFunction (X) isreturned tothe Formula object and delivered to
itSResult output.

2. Runthe program. It should look like Figure 7-6.

= Record =

Field name Value

_ max | [1oz4
[«] —| Farrnula 1= o | I—

ramp(1024,1,1024)

Note

Result i—1 A }AFFGYSTGTSG\) Result i— — —1 Fizs !
mean | [312.5
B sdev | 957

Figure 7-6. Calling the ArrayStats User Function

Notice that the functionality of ArrayStats inthe Formula objectis
exactly the same asit wasinthe call ArrayStats object. This
example usesaFormula Object, but you could call Arraystats from
any input field that accepts expressions, such asthe To File object.

When you call auserFunction from an expression, the UserFunction
will only deliver asingle output (the uppermost data output pin). If you need
al of the outputs, or they cannot be put into arRecord, then usethe call
Function object.
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When you call auserFunction from an expression, input terminals are
used as function parametersto passto the function. If no datais passed to the
function, you must still include empty parentheses after the function name.
Otherwise, VEE assumes you are referring to aGlobal variable or input
terminal. For example, if the UserFunction caled MyFunction hasno
input parameters, you must write MyFunction () inanexpression. The
call object does not require the parentheses, because VEE knows you are
referring to afunction.

Generating a Call to a User Function

To generate and place a call object in the Main program from a
UserFunction, Usethe UserFunction object menu Generate menu.
Thecenerate menu contains most of the common objects that call a
UserFunction. When you select a calling object, it can be placed in the
calling window, such as the Main program, properly configured with the
correct name and pins.

In this exercise, you will learn how to generate the ArrayStats object in
the Main program from the ArrayStats UserFunction.

1. Inthesame exampleused in Figure 7-6, double-click the Formula object
ArrayStats to delete the object. (You could al so select the object menu
and select Cut.)

2. IntheuserFunction ArrayStats, select the object menu and select
Cenerate = Formula Call. Figure7-7 showsthe Generate menu
in aUserFunction object menu.
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@ UserFunctiont

Hestae
Move
Size
Minimize
M aximize
LCut

Copy

Clane
Help

Froperties
Description

Add Teminal 3
WeleteMemima |k

Make UzerObject
Print..

Generate

Fomula Call

g'ela:e ga”e: 1/ Then/Eke Cal
SEenE ShowPanel
Cloze HideFanel

Figure 7-7. The Generate Menu in a UserFunction

3. Placethe object in Main. Notice that VEE automatically names the new
object arrayStats () andincludestheexpressionarrayStats (A) to
call theUserFunction ArrayStats.

4. Connect the output from the Formula object to ArrayStats (a), and
connect the output from ArrayStats (A) t0 Record.

5. Run the program. It should look like Figure 7-8.

Open aUserFunction object menu and select the Generate menuto
review the other objects that can be placed into a program to call a
UserFunction. They include call, Formula call (usedinthis
example), I1f/Then/Else Call, ShowPanel, and HidePanel objects.
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Field name Yalue

max ||r
min ||1—

— mean | |512.5

soey | IEQS.T

Figure 7-8. Generating a Call Object ArrayStats(A) from a UserFunction
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Chapter Checklist

You should now be able to perform the following tasks. Review topics, if
necessary, before going on to the next chapter.

B DefineaUserFunction and compareit to a Compiled Function.

B Create, call, and edit aUserFunction.
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Using Operator Interfaces

In this chapter you will learn about:
B Building operator interfaces

B Using menus for an operator

B Importing bitmaps to add clarity
B Operator interface features

B Using ActiveX Controls to extend capabilities of VEE

Average Time To Complete: 2 hours

288

Chapter8



Using Operator Interfaces
Overview

Overview
In this chapter, you will learn more about operator interfaces, including
adding menus, customizing interfaces, adding warning signals, and

importing bitmaps. This chapter expands on the exercises in previous
chapters, where you created operator interfaces and pop-up panels.

Some benefits of using V EE operator interface features are:;
B Maximum ease of use for the operator
B Improved program performance

B Clarity through visual aids
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Key Points Concerning Operator |nterfaces

This section is an overview of how to create an operator interfacein VEE.

Creating an Operator Interface

VEE includes awide range of selection controls, pop-up dialog boxes,
indicators, and displays to create operator interfaces. Selection controls
include items such as buttons, switches, check boxes, drop-down menus, and
list boxes. Indicators include items such as tanks, thermometers, fill bars, vu
meters, and color alarms.

In addition to the operator interface elements provided within VEE, you can
add elements from other sources. There are thousands of operator interface
elements that can be downloaded from the World Wide Web. There are
operator interfaces that are available through ActiveX controls. (Some items
that you download may be free and some may charge afee.)

Whether you use operator interface abjects that are al provided in VEE or
add outside elements of your own, the process for creating an operator
interface is the same.

To create an operator interface for a VEE program, you create a Panel view
of the program.

1. Select the object or objects that you want in the panel view, by holding
down the Ctrl key and clicking each object to select it.

2. Select Edit = Add To Panel. The screen switchesto Pand view,
shown by default in blue, that includes the objects you highlighted from
the Detail view.

You now have aview of the VEE program that you can customize to show
only what the operator needs to see.
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Moving Between Pand View and Detail View

To move between the Panel view and the Detail view of aVEE program,
click the panel or detail icon on the title bar of the window as shown in
Figure 8-1.

You must create a Panel view of the program to have the panel view button
displayed in awindow title bar.

Typically, you develop the program in Detail view and then create a Panel
view for the operator interface. The Panel view button can be on the title bar
of aUuserobject window, UserFunction window, or Main window.

Panel View Button Detail View Button

Figure 8-1. Panel View Button and Detail View Button in Title Bar

Customizing an Operator Interface

In the Panel view of a VEE program, you can change the size of objects,
rearrange objects, and change the way the objects are displayed without
affecting the same objectsin the detail view. For example, you could remove
the title bar and the scales from the Panel view of awaveform (Time)
display without affecting the detail view of the samewaveform (Time)
display. However, if you delete an object in the detail view, it will also be
deleted in the panel view.
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In panel view, you can choose different colors and fonts to add emphasis,
and scalable bitmaps to add clarity. You can also document the panel view
for the operator by editing title bars, using the Note Pad and Label
objects, and using the bescription option in the object menus.

Figure 8-2 shows some of the VEE indicators available.

I ’ﬂﬁl ‘ Create Lahels, choose colors and fonts ‘l

—
_Dane §
ane -
— tanks, thermometers, Fill bars
00— )
80 —
B0 —
e [ 100
=3 I o O O R R R I | 3
20 —
- 20
I D_
®) o
| &0 50 | 50

Figure 8-2. A Selection of VEE Indicators
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Using Operator Interface Objects

This section introduces the operator interface objects and options that are
availablein VEE. You can skim through this section to get an idea of the
items you can choose to create operator interfaces for programs, and how
you can customize them. Then do the lab exercises to see how to set up
operator interfaces for some common tasks.

Colors, Fonts, and Indicators

B Colorsand Fonts You can configure colors and fontsusingthe File
= Default Preferences Selection or through the properties
selection in each object menu. The choice of colors and fonts depends on
the operating system and the fonts you have installed.

B Color Alarms Color alarm objects are located inthe Display =
Indicator menu. They can be configured for three different ranges
with color and a text message, and as squares or circles. Alarms are often
used to simulate an “LED,” or to warn operators of a situation that
demands their attention.

B Tanks, Thermometers, Fill Bars, Meters These objects arein the
Display = Indicator submenu. They can be customized with
colors and labels. These indicators can be set to horizontal or vertical
formats, and have three default ranges, which can be configured under
Properties in the object menus.

Graphic Images

You can import bitmaps into the panel view by setting the Background
Picture inthe panel folder of the Properties box. VEE imports

* jpeg, *.png, * .wmf, * .xwd, * .GIF, * .bmp, and * . icn filesto serve as
the background for your Main, UserObject, Of UserFunction pand.

When a bitmap is set as the background picture, other VEE objects will
appear on top of the picture. (For more information about how to do this,
refer to “Importing Bitmaps for Panel Backgrounds” on page 311.) Images
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may be scaled, tiled, cropped, or centered. Figure 8-3 shows a VEE logo
sized and used as a background image.

Click OK to begin

|
VEE Onel.ab

“PC Measurements Faster”

Figure 8-3. Logo Used as a Background Picture

Figure 8-4 shows a background picture that has been tiled.

Click OK to begin

VEEPro  VEE Pro

“Better Tests Faster” “Better Tests Faster”

Figure 8-4. Background Picture Used as Tile
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Thereisalso aricture objectinthepisplay menu, if youwant to placea
bitmap in a program. Figure 8-5 shows a picture that has been included with
Display = Picture, and then croppedin VEE.

Figure 8-5. A Cropped Image in VEE

Note You can also change bitmaps for any icon using the Properties = Icon
tab.

Displaying a Control for Operator Input

There are various waysto set up a program so that an operator can control it
by entering input. You can get user input from pop-up dialog boxes, any data
constant, diders, and knobs. To choose a control, look in menus such as
Data = Selection Control,Data = Toggle Control, andData
= Continuous. Figure 8-6 shows acollection of the objects you can use
to clarify programs for the operator.
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—|Radio Buttans | « || |~ Check Box | —|Int32 Slider| = || | —|Real64 Slider| «
4 Item 1 [ o = | 0 =
@i V.Paddle | 4 Paddie| | 100 | 1
< ltern 3 B an ne
V. Slide B0 0.6
—|Cyelic Button|[ =] [ siide
Itern 1 40 0.4
Y. Rocker 20 0.2
H. Rocker
I = e | 0 -]
—| Int32Knob | 4| | =| Realg4 knoh |
—|DropDownList| < | Bution 10 80 04 | 0B
| ltermn 1 =l
20 | : ’ 8D 0.2 | : ’ 0.8
—|Pop-Up List] « — | slider List| «
ltern 1 -
itern 1 | o 3 _i (G fioo [ o f

lterm 3 —

Figure 8-6. Controls from Various Data Submenus

For each of the objects shown in Figure 8-6, you can aso customize the
object’slook and feel. For example, seetheReal64 Knob Properties
dialog box in Figure 8-7. To configure the object, choose a folder such as
Colors and make selections.

With ActiveX you can also use controls and displays from other
applications, as shown in the example “Using an ActiveX Control” on
page 318.
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— RealEIKnob Fl

Knob Properties

| Colors | Fonts I Mumber I Iean I
Title: |Rea|54 Knoh Cbject indesx: M.0O

- Open View Debug
¥ Show Title Bar ™ Breakpoint Enakled
™ Show Terminals

i Layvout Scale Execution Initialization
<% Horizantal ¥ Show Tic Marks ™ waitfor Input | | Initial value: [0
< wertical " Logarithmic ™ Auto Execute ™ Initialize at PreRun
¥ Show Digital Display Label Spacing: |Evenf COther Tic 'I I Initialize at Activate

Cetents: |1 m
0K | Cancel Help

Figure 8-7. The Properties Dialog Box

Displaying a Dialog Box for Operator | nput

VEE includes built-in pop-up dialog boxes with automatic error checking,
prompts, and error messages. They are located under Data = Dialog
Box.

For example, a program could require the operator to enter areal number
when the program runs. You canincludearealé4 Input objectinthe
program that automatically displaysareals4 Input box for the operator
when the program runs. The Real64 Input box also automatically
displays an error message if the operator does not enter the correct
information at the prompt. Figure 8-8 shows the object to include in the
program, and thereale4 Input box that appears when the program runs.
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—'| Realla: Input | _.|
Includethe Obj ect PromptiLabel [Enter Real value: vaiua |
in the program N Defaultvalue 5
and connect it Value Constraint  [0==value AND valug==10
appropriately Error Message [rou must enter a RealG4 number betwaen 0 and 10, cencell
When the program Feal6d Input

Enter Real Yalue:

runs, the input box
appearsfor the operator

E
OK | Cancell

Figure 8-8. A Text Input Box

Figure 8-9 shows the configurable error message that appears if the program
runs and the operator presses ox without entering correct information into
therReale4 Input box.

Reals4 Input =all et

Enter Real value: !5 You must enter a Real6d number between 0 and 10.
I oK Canc

Figure 8-9. An Example of Automatic Error Checking

Theinput boxesfor 1nt32 and Text, which areaso located in Data =
Dialog Box, are similar totheReale4 Input.Inaddition, thepata =
Dialog Box menuincludes choicesfor Message Box, List Box, and
File Name Selection.

@ Click 0K to continue, or Cancel to stop the program

Cancell

Figure 8-10. A Pop-Up Message Box
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Figure 8-11 shows a dialog box that pops up for an operator to enter alist.

List Box

Itern 1
ltern 2
ltern 3

0K | Cancell

Figure 8-11. The List Selection Box

Figure 8-12 shows a dialog box that pops up for an operator to select afile
name.

Enter File Mame: HE
Lok in: I 3 VEE Programs j @l gl
addnoiseZ. bak @ datain.vee evalexpr.bak @ puls
@ addnoise vee datatype. bak, @ evalexpr.vee ﬂ Ran
@ addnoize3. vee @ datatype vee A formula.vee Ran
Agvee.bak datshape.bak @ global vee @ Ran
@ Agvee.vee -= datshape bmp myFile A reac
@ chilline. vee @ disprave. vee pulsprog. txt reald

1 | i

File: name: IE Open I

Files of type: IAII Files [*%) j Cancel |
Z

Figure 8-12. A Pop-Up File Selection Box

Displaying a Toggle Control for the Operator

VEE includes built-in toggle controls that can be used to sent out a0 or a 1.
To use atoggle control, set theinitial state, and execute a subprogram when
the toggleis activated. You can also put custom bitmaps on a Toggle.

For example, if you have a program where the operator needs to set switches
or alarms, you can use toggle controls. Figure 8-13 shows a panel for the
operator to set the switches.
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SWITCHES AND ALARMS

Figure 8-13. Switches and Alarms Combined

Aligning Objectsin the Operator Interface

In the panel view, thereisa* snap-to-grid” feature to help align objects. You
can change the grid size from 10 to 1 (10 is the default) to make very
accurate alignments, as shown in Figure 8-14. You can use this feature to
give the program a professional 1ook. The “snap-to-grid” featureislocated
inthe pane1l folder under the Properties selection of theuserobject or
UserFunction menu. (Remember, you must have created a panel view for
the panel folder selection to display in the dialog box.)
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Main Properties
General | cColors | Fonis  Fanel
Grid Size |1
~Background Picture ~ Presview
|default gif
(Mone) = Browse... |
arrow.gif
hasic.icn
beep.icn < Actual
huild.icn < Centered
bust.gif
cien < Scaled
< Tiled
diet.qif =
0K | Cancell Helpl

Figure 8-14. Configuring Panel Properties

Creating an Operator Interfacefor the Keyboard Only

You can also use VEE to create interfaces that the operator can control using
the keyboard only. They do not require a mouse.

For example, you can configure the ox object to act as a softkey. Typically
you configure it so that it is attached to one of the F-keys. The operator can
then press F-keysto control the program, as shown in Figure 8-15.

Figure 8-15. A Softkey Executing a UserFunction

Figure 8-16 shows how to configure an ok object using the
Properties. .. dialog box to connect to afunction key, Enter, or Esc

keys.
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Ok Properties

General | Colors | Fornts I Izan I

Title: |OK Ohject index: M.6

—Open Yiew - —Debug
[~ Show Title Bar ’7I_ Breakpaint Enabled

I~ Show Terminals

~Function Keys Panel Yiew Operation———
¥ Assign to [Enter] Key

¥ Assign to [Esc] Key

¥ Assign to Function Key

F1 |~

Fd K | cancel| Hein |

Figure 8-16. Configuring the Confirm (OK) Object as a Softkey

Furthermore, the program can be controlled with the keyboard in panel view.
VEE automatically highlights a button for the panel with a dotted outline. If
the operator presses Enter, that button will be “pressed.” If the operator is
editing atext input area, pressing the Enter key accepts the edit, and
pressing the Esc aborts the edit. The Tab key moves forward through the
various input object selections and shows the active object. The Shift-Tab
keys move backward. Use the following combinations for controlling
program execution:;

Ctrl-G Run or Continue (Resume)
Ctrl-P Pause
Ctrl-T Step
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To select screen colors, usethe File = Default Preferences diaog
box. Set the VEE environment as desired and save the changes. Figure 8-17
and Figure 8-18 show how to change particular screen elementsto the

desired color.

Default Preferences

General | Colors | Fants | Number | Printing |

~ Enviranment

¥ [t Line Routing

¥ Delete variahles at PreRun

- Execution Mode
4 VEE B {adds nesw Data Types)

< VEE 5 {adids Active)
< WEE 4 {adds Compiler
< WEE 3

~Trig Mode ——
<% Dedgrees

< Radians
< Gradians

Debug
Data Flow Rate:

——

I” Disahle Debug Features

[ Check Instrument Addresses at PreRun

Program Development

[ |

Alignment Spacing:

ok | save | Resst| cancel

Help |

Figure 8-17. The Default Preferences Dialog Box
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Default Preferences

General Colors | Fants | Numberl

Select Color

Screen Element:

I=

Colar Value:

~Colorg

EREEEECT
JN I

MENEEECTT T
MENNNEREEET
|
EENNNEETTT
T
EEENNEETT T

- Preview —

EERNERETETT
_OK | saw | White
ok | cancel]

Figure 8-18. Color Selection for Screen Elements

Displaying a Pop-Up Panel During Execution

You can cause a panel to pop up when aUserObject Of UserFunction
executes in a program. To display a pop-up panel, select show Panel on
Execute Under Properties in the object menu. To keep the panel on
screen until the operator isready to proceed, add a confirm (OK) object.
Otherwise, the panel disappears when the UserObject Or UserFunction
is done executing.

To keep apop-up panel displayed during multiple callsto auserFunction,
usethe showPanel () and HidePanel () functions. For example, you may
want to keep the pop-up panel displayed as a status panel while the program
executes.
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Common Tasks I n Creating Oper ator
| nter faces

In the following exercises, you will learn how to implement many operator
interface features. Specifically, you will learn how create menus, create
warnings, and import bitmaps to add more visual impact to programs. All of
the labs will give you a chance to customize the interfaces.

Lab 8-1: Using Menus

In this exercise, you will create an operator interface that includes a menu
with three choices: diel, die2, and die3. When the operator selects a
choice, afunction by the same name will be called that displays a die with
one, two, or three dots on itstop face. This program simulates a situation
where the operator must choose a test to run from amenu. You will also
learn how to import a bitmap to change the appearance of anicon. This will
be called the Dice Program.

Begin by creating the three UserFunctions.
1. Select Device = UserFunction.

Although you could use any icon to display the imported bitmap, this
example usesthe Picture object.

2. Sdect pisplay = Picture and placeitintheUserFunction.
3. Openthepricture object menu, click properties, then deselect show

Title Bar under Open View. Select diel.gif under Picture, click
Scaled, then oK.

To access an object menu when show Title Bar isturned off, click the
right button over the object.

Although VEE defaults to the bitmaps subdirectory, you could use a bitmap
from any directory.
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You should now have a picture of adie with one dot on its top.

4,

Select Flow = Confirm (OK) and placeit below the die. Connect the
Picture Sequence output pin to the ok sequence input pin.

Select the picture and the ok objects (press Ctrl and click the objectsto
create a shadow). Open the pop-up Edit menu by placing the mouse
pointer on the background and pressing the right mouse button. Select
Add to Panel.

Changethe UserFunction Title and Panel Titletodiel.
Arrange the objects and size them as desired.

To move objectsin panel View, right-click on the object and select Move.

Select show Panel on Execute fromthe Properties dialog box.
Click the pane1 folder and change the grid size to 2 for more accurate
aignment. Then click ok.

Create two more UserFunctions by selecting Clone inthediel
object menu. The new UserFunctions appear automatically asdie?2
and die3. Changethe picture objectsto die2.gif and die3.gif
respectively. Check all the settings of the new functions to make sure
they match die1 except for the names and bitmaps. The program should
look like Figure 8-19. | conize the function windows.
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[£] die2

Figure 8-19. Early Stage in the Dice Program

Create a menu to select one of these three functions to call.
7. Select Data = Selection Control = Radio Buttons.

Radio Buttons isan object that outputs an enumerated value (the
Enum datatype: atext string with an ordina number associated to it)
from auser-defined list on its upper output pin. For example, if you
define the list as Monday, Tuesday, Wednesday, Thursday, and Friday,
the operator could select the day from amenu, and Radio Buttons
would then output the day.

Thefirstitemin thelist is assigned the ordinal position o; the nthiitemin
the list isassigned ordinal position n-1. For instance, Monday in the list
above has an ordinal position of o, and Friday has an ordinal position of
4. The ordinal position appears on the lower output pin. Read the Help
entry in the object menu for a more detailed explanation.
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8. Opentheradio Buttons oObject menu and select Edit Enum
Values....

Type in the names of the functionsdiel, die2, and die3 by pressing
the Tab key between each entry except the last. Click oxk.

There are six menu formats for data selection control. Radio Buttons
displays entries as buttons. The operator’s selection is output in text format
as an Enum datatype. Cyclic Button cyclesthrough the enumerated
values one at atime asthe operator clicksthe button. List displaysall of the
enumerated valuesin alist with the selected item highlighted. Drop-down
list, Pop-up list,andslider 1list arethe other three choices.

9. Opentheradio Buttons object menu, click properties, then select
Auto Execute. Changethetitleto the prompt: Make a Selection:

Setupacall object sothat the value the operator selects on the Radio
Buttons object will now become the function name that the ca11
Function object cals.

10.Click Device = call. Select Add Terminal = Control Input,
then select Function Name, and click ox. The Function Name control
pin accepts an Enum or Text value asinput. Connect the Radio
Buttons dataoutput pintothe Function Name input terminal on the
Call Function object. ConnecttheRadio Buttons Sequence out
pintothesequenceinpinof call Function. Clickondie2 inMake
a Selection: and noticethatthecall Function Name changesto
die2, asshown in Figure 8-20.

—|Make a Selection: =

< diel
Function Mame

% die2 — Function Name
die2

< died -

= Call Fanction =

Figure 8-20. The Dice Program (Detail View)
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The call input terminal requiresaText Scalar, SO VEE convertsthe
Enum Scalar t0OaText Scalar.

Remember the dotted line indicates a control pin. When Auto Execute
isturned on, Radio Buttons executes whenever you make achange to
it and sends the selection to cal1. The control pinon call Function
replaces the function name as soon as the pin receives data. The cal1l
object does not call the specified function until its sequence input pinis
fired.

When aprogram uses aAuto Execute and the sequence pins, the operator
does not have to click the Run button to begin the program.

Add an operator interface showing only the prompt, the menu, and the
pop-up panels showing the selections.

11.Select theradio Buttons object by pressing Ctrl and clicking on the
target object. Then select Edit = Add To Panel.

12.0Open the object menu, select properties, and adjust the colors and
fontsif desired.

13.Run the program by making a selection. (Do not use the Run button,
because it will use the selection that is already made on the menu.)

The program should look like Figure 8-21 when executing.
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UserFunctiont

=) Make a Selaction:

< diet
4 diez

< died

o |

Figure 8-21. The Dice Program (Panel View)

There are afew things to note before the next lab exercise:

B You can use the same techniques in the exercise above to create menus
for any program.

B Radio Buttons could also be used to select a compiled language
program by using the Execute Program oObject with a control pin
(“Command”) that indicated the program to call. If you had imported a
library of compiled functions, you could also usethe cal1l object toruna
function from the library.

B You could optimize this program by using the File Name datainput pin
onthericture object inside asingle UserFunction, and then sending
the appropriate bitmap file to the object. If you are using many different
bitmaps, thisis amore efficient way to program.

B You will usually use Run instead of Aut oExecute on more complicated
programs. You can have the program pause at a data constant or selection
control object by usingwait for Input instead of AutoExecute. See
Help for moreinformation.
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Lab 8-2: Importing Bitmapsfor Panel Backgrounds

Bitmaps are not essential to your programs, but they can add clarity and
impact to tests. For example, you might want to import a schematic to better
illustrate what is being tested. In this exercise, you will import bitmaps for
panel backgrounds with standard VEE objects placed on top of them.

Bitmaps can be imported for icons, the picture object, or for the panel
view backgroundsin UserObjects Of UserFunctions. You will create a
pop-up UserFunction called Bitmap that includes aLabel object and a
Confirm (OK) oObject.

1. Select Device = UserFunction.

2. Sdect Flow = Confirm (OK) andDisplay = Label, and place
them in the UserFunction window.

3. Changethe name of the UserFunction t0 Bitmap.

4, Select the ok andthe Label objectsto highlight them with a shadow.
Open the pop-up Edit menu by placing the pointer on the UserFunction
work area and clicking on the right mouse button. Select Add to
Panel.

5. Open the UserFunction menu, select properties, then select show
Panel on Execute.(Remember to double-click on thetitle bar to get
the properties box.) Desglect show Title Bar under Pop-up
Panel.

Open the Pane1 folder, changethecrid sizeto 2, select
default.gif and Scaled under Background Picture, then click
OK.
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6. Open the properties box for the Label object, and set as follows:

General/Title: Changeto Bitmap Function.
L abel Justification Changeto center Justify.

Colors/Object/ Select Light Gray and click OK.
Background

Fonts/Object/Text: Choose a larger font with bold type, and
click ox. Check automatically Resize
Object on Font Change.

Appearance/Border  Click on Raised. Click ok to make the
changes and close the Properties didog.

7. Positionthetitle Bitmap Function and the ok button as desired.
IconizetheBitmap UserFunction.

8. GototheMainwindow. Click bevice = call, thenclick select
Function in the object menu, and choose Bitmap. Run the program.
The pop-up box should look like Figure 8-22.
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Bitmap Function

VEE OneLab

“PC Measurements Faster”

Figure 8-22. The Bitmap Function

Lab 8-3: Creating a High Impact Warning

This exercise includes several UserFunctions that are nested. The first
UserFunction istheaarm itself, which displays ared square and beeps.
The second UserFunction calsthe aarm repeatedly creating ablinking
light effect and a pulsing sound, until the operator turns the alarm off.

Begin by programming the alarm function.
1. Select Device = UserFunction. Changethenameto alarm.

2. Sdectpisplay = Beep and placeit in the upper-left of the
UserFunction. Adjust the settings so there is aloud beep that lasts a
second. Changethe buration (sec) fieldto 1. Change the volume
(0-100) fieldto100.
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These instructions assume your computer has the hardware to support a
beep. Some Windows 95, Windows 98, Windows 2000, and Windows NT
4.0 systems have modified thebefault System configuration forthe
Default System Beep.

You do not need to connect the Beep object to anything. It activates when
the function executes.

3. Click Display = Indicator = Color Alarm and placeitinthe
UserFunction. Openthe Color Alarm object menu, click
Properties, and set asfollows: under open Vview, deselect show
Title Bar. Under Layout, click Rectangular. Under
Limits/High Test, delete any text besideHigh Text. Click OK.

4. Clickpata = Constant = Realé64, changeitto 1, and connect it to
the Color Alarminput pin. (Thiswill always set the Alarm to itshigh
range with the default color of red.)

To keep the display on screen for one second to synchronize with the
Beep object, use abelay object set to 1 second.

5. Select Flow = Delay, Setitto 1, and connect its sequence input pin to
the color Alarm sequence out pin. The alarm will then last one second.

6. SdectDisplay = Note Pad and add the message: TURN OFF
INSTRUMENTS!. SizetheNote Pad asneeded.

7. GototheMain window. Click Device = Call, choose Select
Function fromthe call object menu, and select alarm. Run the
program to test it. The detail view of the UserFunction alarm should
look like Figure 8-23.
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B alarm

= Beep |« —|Realsd] -
Freguency (Hz) |1 oao h—
Duration (sec) |1—
volurme (0-100) W

= Note Fad =

Turn Qff Instruments! j

Figure 8-23. The UserFunction alarm (Detail View)

8. Return to the dlarm window. Select the Color Alarm display and the
Note Pad. Openthe pop-up Edit menuand select Add To Panel.ln
panel view, size and arrange the objects. Open the Note Pad object
menu and click Properties. Set asfollows:

Open View/ Deselect.
Show Title Bar

Editing/Enabled Desdlect.
Fonts/Text size Enlargetext sizeand Font Style: Bold.

Fonts Select Automatically Resize Object on
Font Change.

Appearance/Border Changeto arRaised border.

Click ok to closethe properties diaog box.

9. Changethe color AlarmtoaRaised Border aswell.
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10.Double-click on the UserFunction title bar to get the Properties
dialog box, and select show Panel on Execute. Deselect Show
Title Bar.Changethe panel TitletOalarm. lconizealarm.

11.Go to the Main window and delete the ca11 object. (VEE will still hold
the function alarm in memory. If you want to edit the function again,
select Edit = Edit UserFunction or double-click onitsicon.)

Create the function that repeatedly calls the alarm function.

12.Sdlect Device = UserFunction and change the name of the
UserFunction tO warning.

13.Select Flow = Repeat => Until Break.

14.Select Device = Call, changethe Function Name tOalarm, and
connect its sequence input pintotheuntil Break dataoutput pin.

Addacheck Box object to ask the operator if he or she wantsto turn off the
alarm.

15.Select Data = Toggle Control = Check Box. Openthe Check
Box Properties box, changethenameto Turn off alarm?, select
Scaled under Layout, Select Initialize at PreRun and make
surethevaueis o, make the font size bigger for the name, then click ox.
Connect the cal1 sequence out pin to the Check Box Ssequencein pin.

This creates an input object that usesa check Box. If the operator clicks
the box, an x will appear and the object outputs a 1; otherwise, the object
outputs a 0. The output can be tested with an £ /Then/E1se object to
tell VEE what to do next.

16.Select Flow = If/Then/Else and placeit totheright of the Toggle.
Connect the Toggle data output to the data input A of the
I1f/Then/Else oObject. Edit the expressioninthe 1f/Then/Else
objectto: a == 1. (Recdl that the symbol for “isequal to” is ==,
not =.) If theterminal 2 holdsa1, the Then output will fire; otherwise,
the E1se output fires.

Connect the output of Toggle totheinput of If/Then/Else.
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17.Sdlect Flow = Repeat = Break and connect it to the Then output on
the 1f/Then/E1lse oObject, as shown in Figure 8-24.

O = Call alarm =
Function Mame

Unitil Break

[ alarm

—| IfTheniElse | =

?
Turn off alarm? 1 =nliY

Else Else |t

Break|

Figure 8-24. The Warning UserFunction (Detail View)

18.Select the Check Box object (Turn off alarm?) by clicking onthe
right side of the object. Open the pop-up Edit menu and select Add To
Panel. Sizethe panel view to surround the Check Box.

19.0penthe warning UserFunction Properties box, select Show
Panel on Execute, deselect show Title (sincethetitle servesno
purpose to the operator). Click ox.

20.Goto Main and click bevice = Call, open itsobject menu, click
Select Function, then select warning. Movethe call object to the
top center of the screen. Iconize the Main window.

21.By default, VEE displays both the alarm and the warning panels in the
center of the screen, so the alarm will blink on top of the check box that
will stop the alarm. Since both of these screen positions are not locked,
you can reposition them on the screen by clicking and dragging the
pop-up panels to new locations. However, with the alarm panel blinking
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thisis somewhat difficult. Instead, click and drag the edge of the panel. If
needed, stop the program using the stop button on the tool bar. Run the
program.

When you have the two panel s positioned as shown in Figure 8-25, you can
stop the program by clicking the box next to the Turn off alarm?
prompt.

Turn Off Instruments!

Figure 8-25. The Warning Program

Lab 8-4: Using an ActiveX Control

Thislab shows how to use an ActiveX Control within VEE. You can
incorporate ActiveX Controls from other applicationsinto VEE programs.
In this case, you will incorporate a ProgressBar control and use aloop to
show the progress bar 0% to 100% complete. The same general principles
apply to other ActiveX Controls.

1. Click Device = ActiveX Control References... and select
Microsoft Windows Common Controls 6.0. Click OK.
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2. Click Device = ActiveX Controls = ProgressBar. Sizethe
ProgressBar oObject to be larger. Open its Object Menu and notice that
the object nameis progressBar. VEE has automatically created a
declared variable that refersto the ActiveX control object. You can use
the name ProgressBar iN Formula expressions, just like any other
variable or datainput.

3. Click Device = Formula & Object Browser, andselect ActiveXx
Objects, Library: MSComcltLib, Class: ProgressBar,
Members: Value, andclick Create Set Formula. Place the object
at top center in the Main window.

4. To loop from zero to one hundred and show the percent complete, you
will add aFor Range object. Select Flow = Repeat = For Range,
place the object below the pProgressBar, and set it as follows. From:
0, Thru: 100, and Step:10. Connect the For Range output to the
ProgressBar input termina value.

5. To slow down program execution so that you can seethe ProgressBar
updating, select Flow = Delay and place the object to the right of the
For Range Object. Setit to . 2. Connect the ProgressBar sequence
output pin to the belay object sequence input pin, as shown in Figure
8-26, and run the program.

— ProgressBar r

—_ ForRTange F -
Fom 0 —|  ProgressBarvalue = value; =
Thew oo — dvalue ‘ProgressElar.VaIue:value;
Step fro -
— Daaj ]
[ 0z 1

Figure 8-26. Using the ActiveX Control “ProgressBar”
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ActiveX Control object menus have both Properties and Control
Properties. The Properties menu setsthe VEE properties of the
object. The Control Properties are supplied by the Control and can be
different for each type of ActiveX Control.

Examine al the control examples that ship with VEE to get a better
understanding of how they work. Then look for other controls and displays
in the marketplace you might want to add to enhance the user interface
capabilitiesin VEE.

Figure 8-27 shows another example of VEE incorporating a control from
MS Chart. After you have selected a control library inthe Device =
ActiveX Controls References diaogbox, you canusethe Function
& Object Browser OftheDeclare Variable Object toidentify a
control’s properties and methods.

—[ Make 12D Array from 2 1D Arrays | |

A oD =[a, b]; Result
Flipped = transpose(TweoD); Flipped |t
|5 sText(Flipped); TwoD o

LA NA
sl

Function Generator

\RARTT

Function Generatar | UnBuild Waveform

= MSChart M5 Chartl = i
. =] MSChart ChartData [=]
I data | |MSChartl.ChartData= | Result |t

Ready SID | FREE| [ MADTWEB] -

Figure 8-27. An ActiveX Control Example Using MSChart
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Chapter Checklist

You should now be able to perform the following tasks. Review, if
necessary, before going on to the next chapter.

Summari ze the key points concerning operator interfaces.

Use a menu to select tests on an operator interface.

Import a bitmap for an operator interface.

List some of the operator interface features that VVEE provides.
Create a high impact warning.

Create an ActiveX Control and find its properties and methods in the
Function & Object Browser.
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Optimizing Agilent VEE Programs

In this chapter you will learn about:

B Basic technigues for optimizing programs

B Using Dynamic Link Libraries (DLLs) onaPC
B Optimizing with compiled functions

B Using the VEE Compiler

Average Time To Complete: 2 hours
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Overview

In this chapter, you will learn how to improve the execution speed of VEE
programs. There are three basic components in test program performance:
the speed of taking the measurement, the rate at which the datais transferred
to the computer, and the speed at which the program processes the data. By
optimizing the VEE program, you can increase its processing speed.

In the first section, you will learn the basic principles for optimizing aVEE
program. You will also learn about Dynamic Link Libraries (DLLS) on the
PC. The next section describes how to optimize using compiled functions.
Then, there is an overview of the VEE compiler.

Note The techniques in this chapter apply whether or not you use the compiler.
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Basic Techniquesfor Optimizing Programs

To optimize VEE programs, read the information in this section. You can
use the techniques described here to develop good programming habitsin
VEE.

Perform Math on Arrays Whenever Possible

Performing mathematical operations on arrays greatly improves program
performance. For example, suppose atest must find the square root of
measurements being taken. The traditional way to program this would be to
take a measurement and cal cul ate the square root in aloop. Instead, in VEE,
you can store all the measurements in an array and cal culate the square root
of the array in one step.

In Figure 9-1, the program iterates 1024 times. Each iteration calculates a
square root.

LI : 2584m 1

—|F0r60unt| = = quT(x) = =

1024 — x| [sartia Result i

Figure 9-1. Calculating Square Roots per Measurement

In Figure 9-2, the program creates an array of 1024 elements and calculates
the square root of the array (yielding an array of square roots). Although the
two programs both yield the same results, the program in Figure 9-2
executes about 6 times faster than the one in Figure 9-1. (This example uses
a 300 MHz HP Pavilion PC.)
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55'
T I
| [sortie Result i I—' Timer|
- || 04285m 1
—'| ramp(numEIeT"n,stad,stop) | _.|

rampd1 024,0,1023)
Result

Figure 9-2. Calculating Square Roots using Math Array

The difference in the execution speeds of the two programsis due to thetime
required for an object to execute. Thereisafixed amount of overhead when
an object executes. Therefore, when you reduce the number of times an
object executes by using arrays rather than scalar values, the program runs
faster.

Using the Do object is agood idea when timing to make sure the timer
triggersfirst in both programs. The ramp function generates an array with
1024 elements starting at 0 and ending at 1023.

To ensure faster execution, always make sure you are using the most recent
execution mode in VEE. To do this, click File = Default
pPreferences (Or use the button on the tool bar). Select vEEs under
Execution Mode and click save. In the status bar at the bottom of the
VEE window, you should see VEEs listed.

Make Objectsinto Icons Whenever Possible

The more information VEE has to maintain on the screen, the more time it
will take the program to run. To optimize the program, use iconic views for
objects that update their contents, such as the Counter, instead of using
open views. The example in Figure 9-3 operates about 46 times faster using
an iconic view for the For Count and Counter object.
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Do _
_I —|Counter| < —| Timer| <

1

= 10k 1 3441 1

—|Faor Gount| - l_J_l - 1 -
10000

Do
_I —| Timer|
! 01628

For Count

Figure 9-3. Optimizing Programs by Using Icons

Reduce the Number of Objectsin Programs

Asyou become more experienced, you will tend to use less objectsin VEE
programs. There are two more techniques to reduce the number of objects
and therefore optimize programs:

1. Useasingle equationin aFormula object instead of using separate
mathematical objects. For example, put theequation ((a + b) * c¢)/d
into arFormula object instead of using separate objects for addition,
multiplication, and division. Also, use constants in the formulainstead of
constant objects connected to inputs. (Set constants with set
Variable.)

2. Nest function calls within other function parameter lists. For instance, in
Figure 9-4, the function randomize uses the array generated by the
function ramp. In Figure 9-5, the function call to ramp is nested in the
call to randomize, resulting in slightly faster program execution.
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|1024 numElem

start
r stop |
___1'”]
o

1023 Iy

rampinumElem,start, stop)
Result 7
% | randomizedsow, high) 0a0o: 1.
RBSU|t| 0ot
high 10002:
noo3:
0004
noos:
0006:

Figure 9-4. Function Calls without Optimization

randomizedrarmp(1024,0,1023),0,1023)

Result |

0.1424

Figure 9-5. Function Calls with Optimization
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Other Waysto Optimize Agilent VEE Programs

There are other optimization techniques that you can use in programs when
appropriate, as follows:

B Make sure you are using the VEE compiler by running your programsin
VEE 4 or higher Execution Mode. For more information, refer to
“Agilent VEE Execution Modes’ on page 341.

B Run the program from the panel view instead of the detailed view. VEE
will have less objects to maintain on the screen.

B Useglobal variables rather than pass values (especially large arrays or
records) into and out of UserObjects and UserFunctions. Declare
all the global variables. This also allows you to use local variables. See
Data = Variable = Declare Variable.

B Collect datafor graphical displaysand plot the entire array at once rather
than plotting each individual scalar point. If the x values of aplot are
regularly spaced, use an xy Trace display rather than an x vs. Y Plot.

B UseoneIf/Then/Else object with multiple conditionsinstead of
multiple 1£/Then/Else oObjects.

B Set graphical displaysto be as plain as possible. The settings that allow
the fastest update timesare crid Type = None and nothing checked
inthe properties dialog box. Only use AutoScale control pinswhere
necessary, and turn off the Automatic AutoScaling if not needed (in
the scales folder).

B When reading datafrom afile, usethe ARRAY 1D TO END: (%)
transaction instead of performing READ transactions on one element at a
time and using the EOF pin.

B Whenusing strip Charts and Logging AlphaNumeric displays,
settheBuffer SizeinProperties tothe smallest number possible
for your application.

B Usethetriadic operator, (condition ? expressionl : expression2), instead
of the 1f/Then/Else object with Gates and aJunction.
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B When using bitmaps, set them to Actual or Centered rather than
Scaled, since Scaled will take afew momentslonger.

B Whenusing indicatorssuch asthe Fill Bar OF Thermometer, turn off
Show Digital Display.

B When using Color Alarms, if you are switching between colors
rapidly, turn off Show 3D Border.

In addition to the techniques already mentioned, linking compiled functions
in other languages to your VEE programs can increase execution speed.
Using compiled functions on PCs (as DLLs) are described in the next
section.
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Overview of Compiled Functions

You can use a compiled function in a VEE program, such asaDLL
(Dynamic Link Library). To do so, you must obtain the compiled function or
follow these stepsto create it:

1. Writefunctionsin C, C++, Fortran, or Pascal and compile them.

2. Write adefinition file for the functions.

3. Create ashared library containing the compiled functions.

Benefits of Using Compiled Functions

Using compiled functionsin a V EE program offers the following benefits:
B Faster execution speed
B | everaging current test programs in other languages

B Developing datafiltersin other languages and integrating them into VEE
programs

B Securing proprietary routines

Adding compiled functions adds complexity to the development process.
Therefore, use a compiled function only when the capability or performance
that you need is not available with one of the following: a VEE
UserFunction, OFr an ActiveX Automation call to ancther program.
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Design Considerationsin Using Compiled Functions

If you plan to use compiled functionsin aVEE program, take the following
information into consideration:

You can use any facilities available to the operating system including
math routines, instrument 1/0, and so forth. However, you cannot access
any VEE internals from within the program to be linked.

You need to provide error checking within your compiled function, since
VEE cannot trap errorsin an externa routine.

You must de-allocate any memory you allocated in your external routine.

When passing data to an external routine, make sure you configure the
Call objectinput terminalsto the type and shape of datathat the routine
requires.

System 1/0 resources may become locked, so your external routine
should be able to handle this type of event.

If your external routine accepts arrays, it must have avalid pointer for the
type of datait will examine. Also, the routine must check the size of the

array. If the routine changes the size, you need to pass the new size back

to the VEE program.

The compiled function must usethe return () statement asits last
statement, not exit (). If the compiled function exits, then so will VEE,
since acompiled function islinked to VEE.

If you overwrite the bounds of an array, the result depends on the
language you are using. In Pascal, which performs bounds checking, a
run-time error will result, stopping VEE. Inlanguageslike C, where there
is no bounds checking, the result will be unpredictable, but may cause
intermittent data corruption or cause VEE to crash.
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Guidelinesin Using Compiled Functions

When you use compiled functions in aV EE program, follow these
guidelines:

Cadll and configure a compiled Function justasyouwould cal a
UserFunction. You can either select the desired function using
Select Function fromthecall object menu, or you cantypein the
name. In either case, provided V EE recognizes the function, the input
and output terminals of the call Function object are configured
automatically. The necessary information is supplied by the definition
file. (VEE will recognize it if the library has already been imported.)

Reconfigure the ca11 input and output terminals by selecting
Configure Pinout inthe object menu. For either method, VEE
configuresthe call object with the input terminals required by the
function, and with aret value output terminal for the return value of
the function. In addition, there will be an output terminal corresponding
to each input that is passed by reference.

Call the compiled Function by namefrom an expressionina
Formula object or from other expressions evaluated at run time. For
example, you could call a Compiled Function by including its name
inan expressioninaTo File transaction.

Only the Compiled Function'sreturnvalue (Ret value inthecall
object) can be obtained from within an expression. If you want to obtain
other parameters returned from the function, you will have to usethe ca11
object.

Delete alibrary of compiled Functions by usingthebelete
Library object inthe Device menu. Using the Import Library,
Call,andDelete Library objects, you can shorten the program load
time and conserve memory by importing and deleting them when the
program has finished calling them.
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Using Dynamic Link Libraries

On PCs, you can use the compiled functions from Dynamic Link Libraries
(DLLs) asapart of aVEE program. DLLs may be compiled functions that
you have written yourself (contact Microsoft for documentation about
writing DLLSs), or DLLsthat you have purchased or downloaded from the
Web.

VEE supports both the" cdec1" and” stdcall" caling conventions.
Most customer-written DLLs usethe cdec1 calling convention. Most
Win32 API callsuse_stdcall. VEE supports both haming conventions, so
you can use most off-the-shelf DLLsaswell as your own.

Integratinga DLL into an Agilent VEE Program

This section describes how to import a DLL into aVEE program. Write or
obtain the DLL as described above, then follow these steps to usethe DLL.:

1. Sdlect Device = Import Library.
TheLibrary Type iSCompiled Function.FOracCompiled

Function, the Import Library objectincludesafield for the
Definition File, asshownin Figure 9-6.

—_ Impnrt-l_ihranf =

Library Type  |Compiled Function >

Library Mame | rryLib
File Marne rmyFile ‘
Cefinition File myFile.h ‘

Figure 9-6. Importing a Library of Compiled Functions
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Thefields are described as follows:

Library Name The name VEE uses to identify the library.
Generally, this is used if you want to delete the
library after it has been used in the program.

File Name File that holds the shared library.

Definition File The include file with the prototypes of the functions.
This is usually a * . h file.

Note You can also load a library manually during the development phase by
selecting Load Lib from the object menu.

2. Select Device = Call.

When you have imported the library with Import Library, createacall
object by selecting Device = Call. You canthen cal the compiled
Function by choosing Select Function fromthecall object menu,
and choosing the desired function from the list box presented. For example,
the call object shownin Figure 9-7 callsthe Ccompiled Functionin
myLibrary named myFunction with the parameters arraysize and

array.
=] Call myLib.ryF unction =
1 arraySize Function Marne RetYalue
i | rriyLib. myFunction |

Figure 9-7. Using Call Object for Compiled Functions

VEE automatically configures the cal1 object with the function name,
and the proper number of input and output pins. The second, third...
output pins map to any parameters passed by reference to the function. If
you have entered the function name, you can a so configure the abject by
selecting configure Pinout in the object menu.
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You can aso call aDLL function from an expression field, provided the
library has been loaded. When used in this way, you must enclose the
parameters in parentheses after the function name, and the function only
sends back its return value. Any parameters passed by reference can only be
retrieved by using the ca11 object. For example, you might use the
following expression in a Formula object:

2 * yourFunc(a,b)

Thea andtheb would refer to two input pins on the Formula object, and
the return value of yourFunc would be multiplied by 2 and placed on the
output pin.

3. (Optiona) Click Device = Delete Library.

While developing the program, you can also select Delete Lib from
the object menu to delete the library programmatically. Deleting the
library after it has been used in the program reduces load time and
CONSErves memory.

An ExampleUsingaDLL

In this exercise, you will import aDLL and call afunction from the DLL.
The DLL used isincluded with the VEE product on Windows. (The same
program is designed to work on al platforms.)

Openthemanual49.vee file. It islocated under:
<installation directory>\ EXAMPLES \MANUAL\MANUAL4 9.

Examine this example closely. It should look like Figure 9-8.
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= % Trace =
- 2 -
Shared Lib il
ared Likrary Marme I—] SR
r—| Impart Likrary = 1
Library Type [ Compiled Funetion =l .
| Library Narne [ mmyLibrary Trace]
— 0
File Mame
Definition File ~installDirexamples/manualimanualdd.h 05
T Trace2 P
= Function Generatar = a dw mm 1zm 6m 20m
Function Cosine = X narme
Frequency 100 _ =
Amplitude 1 totSized
Deoffset 1} Func
Fhase Dey =IT © = Call Funsion &
Tirme Span 20m
) arraySize Functian Mame Retvalue ——1
MNum Points . 286 sin(3ﬁ/
array [ myFunc aray " —— Egmula ploiai]
Figure 9-8. A Program Using a DLL (MANUALA49)
Import Before thefirst call to the compiled function call
Library Function, the DLL must be loaded using the Tmport
Library object (in the Device menu).
Call MANUAL49 callsacompiled function called myFunc.

Function MyFunc requires a C datatype called 1ong, which isthe
same as a VEE 1nt32. This number specifies the size of an
array. The second input parameter is a pointer to an array of
reals. The definition fileislocated in MANUAL4 9 . H, and the
source file for the C code is located in MANUAL49. C.
MyFunc adds 1 to every element of the array.

Function The Function Generator isused to create awaveform,
Generator  whichisoutput tothearray pinonthecall myFunc object.
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totSize The totsize object (intheMath & Functions boX)is
used to determine the size of the waveform, which is output
tothearraySize input pinon call myFunc.

XY Trace Thexy Trace object displays both the original and the
new waveforms

Formula Thecall object output pinlabeled Ret value holdsthe
size of the returned array, so that expression B[0:A-11] in
the Formula object correctly specifiesthis array to the
display object.

Run the program and notice that the second trace is one greater than the first
trace at al points on the waveform.

Another key point to notice in the program is the method used for making it
portable to all VEE platforms. Windows 95, Windows 98, Windows 2000,
and Windows NT 4.0 use a Microsoft 32-bit compiler. These DLLs are al
indicated using a * . d11 extension.

TheUserObject called Shared Library Name identifiesthe operating
system being used, and then transmits the correct library name to the
Import Library object, asshown in Figure 9-9.

B Shared Librany Mame

- =1 ] :
= - 1 JCT
whichas() IThen/Else 1

i i | Mame |

alll ] -

Figure 9-9. The Shared Library Name UserObject

Thewhichos () function has been used in arenamed Formula object to
identify the operating system. An expanded 1f/Then/Else object
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examines the output of the whichos () function, then triggers the
appropriate text constant. This filename extension is then added to the
MANUAL4 9 file using arenamed Formula object. (Theinput terminal on the
Formula objectlabeled shared library hasalso been changed to ext.)

A control pinforarFile Name has been added to the Import Library
object; hence, thereis a dotted line between the Userobject and the
Import Library.
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Agilent VEE Execution Modes

Agilent VEE Execution Modes allow you to run programs that were created
using previous versions of VEE. The Execution Modes allow a newer
version of VEE to run programs created with an older version of VEE in
exactly the same way the older VEE version ran them. This makes VEE
backward compatible to support your existing programs.

Execution Mode was known as compatibility mode in previous versions of
VEE.

V EE has four execution modes;

B VEE 6 (adds new data types)
B VEE 5 (adds ActiveX)

B VEE 4 (compiled)

B VEE 3.x

The execution mode of the program you are running is displayed in the
status bar of VEE, as shown in Figure 9-10.

Existing programs that are opened in VEE will run by default in the
Execution Mode for the VEE version in which they were created. For
example, aVEE 5.0 program opened in VEE 6.0 will runin VEE 5
Execution Mode by default.
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%2 VEE Onelab [_ Ol =]
File Edit %iew Debug Flow Device |/0 Data Digplay Window Help

DEE&E ri1sRFLIARd FmA| LB

Execution mode

Figure 9-10. Execution Mode Display in VEE Status Bar

The Agilent VEE Compiler

The VEE compiler is automatically enabled in VEE 4 and higher Execution
Modes. The compiler provides much faster program execution, as well as
more predictable object propagation. For more information about the
compiler and details of the differences between the Execution Modes, refer
to the VEE OnelLab Advanced Techniques manual.

Changing the Execution Mode

You should create al new programsin VEE 6 mode. If you have existing
programs, you will want to change the execution mode if you add any new
featuresto an existing program. For example, if you have a program written
in VEE 5.0 and you add a new feature from VEE 6.0, you should change the
execution mode to VEE 6. Otherwise, the VEE 5.0 program may not run
correctly.

To change the execution mode, follow these steps.
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1. Fromthemain VEE menu, click File = Default Preferences, Or
press the Default Preferences button on the tool bar as shown in Figure

9-11.

™ f

i

Default Preferences Button /

Figure 9-11. Default Preferences Button on Toolbar

2. Inthe General folder (already displayed, sinceit isthe first folder),
under Execution Mode, Select VEE 6.0 asshownin Figure 9-12. In the
samefolder, make surethat Disable Debug Features iSnot selected.

Execution mode
set to VEE 6

Disable Debug
Featuresturned
OFF (not
checked)

Click ox.

Default Preferences

General | Colars | Fonts | Mumber | Printing |

~Enviranment

¥ Delete Varia

—TN

¥ [futa Line Routing

Execution Maode

4 VEE B (adds new Data Types)

< WEE & {adds Active)
< WEE 4 {adds Compiler
< WEE3

—Trig Mode——
<% Dedgrees

< Radians

< Tans

Dehug
Data Flow Rate:

[ Disahle Debug Features
[ Check Instrument Addresses at PreRun

[ 6 =

Program Development
Alignment Spacing:

20

oK |

save | Reset| cancel

Help |

Figure 9-12. Changing the Execution Mode in Default Preferences
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Effect of Changing the Execution Mode

The following example demonstrates the increase in speed when a program
is updated. These example focuses on the program speed without instrument
1/0.

1. Openthe chaos.vee programinthe examples\Applications
subdirectory.

This program illustrates explosive population growth. You can modify
the program, as shown here, by using aTimer object to check the
results. These examples were run using a 300MHz HP Pavillion PC on
Windows 95 with two other large applications running concurrently.

In Figure 9-13, the program execution is timed with the displays open in
VEE 3 execution mode.
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Start
Do

—| Timer | « -
— |fiThen
8344 1
1 Gate |
) L 0
For Range " Steady State vs. Growth Rate
1 Gate
For Count
.
Real
— l
el
JCT

‘ Population

Press Faor | Warranty Disclaimer
This example iz provided "az i:", and Agilent Technologies:

makes no wamanty of any kind with negard to this example.

Figure 9-14. Chaos.vee in VEE 3 Mode with Closed Displays

Finally, in Figure 9-15, the compiler isturned on with the debugging features
disabled. For optimum performance, check the Disable Debug
Features bOXinFile = Default Preferences Whentheprogramis
fully debugged and ready to use.

The debugging features enable tools including the show Execution Flow
and Activate Breakpoints. Whenyou check Disable Debug
Features, this makesimprovementsin the size (in memory) and speed of
the program. Asyou can see, the program runs about 12 times faster. These
three figures show how you can get the best speed results by combining
optimization techniques with the compiler.
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FE
Jgﬁ

';:f =

Figure 9-15. Chaos.vee in VEE 4 or Higher Mode with Debugging
Disabled

In Figure 9-16 and Figure 9-17, the VEE speed improvements use the
compiler on areas of programs involving iterative scalar math routines. The
example calculates the square root of ascalar value. (The result is not kept.)
By using the compiler, the speed is approximately 107 times faster than
using the VEE 3 execution mode.
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Do

—|Forcount| «| =] sargd 1= T
1024 — x|SO Result |1
0.4994 1

I ———

Figure 9-16. Iterative Math Example in VEE 3 Mode

D-DI
—|Farcount] < |~ S0t 1= S

1024 s SOHGd Result i

1
. 2.891m

Figure 9-17. Iterative Math Example Using VEE 4 or Higher Mode

V EE includes the execution modes because there are afew programming
choices allowed in older versions of VEE that are not permitted in the
current version (they now produce error messages). Furthermore, with some
of the advancesin the ActiveX Automation and Control capabilities, some
programs that ran in VEE 4 or VEE 5 modes require minor modifications to
runin veE 6 mode. For details about the differences between the Execution
Modes, refer to the VEE Onelab Advanced Techniques manual. For al new
programs you should begin in VEE 6 mode.
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Chapter Checklist

You should now be able to perform the following tasks. Review topics, if
necessary.

B Explain three basic techniques for optimizing VEE programs and give
examples of each.

B Explain at least two more techniques in addition to the three above.

B Explain the basic concept of aDLL.

B Import aDLL, call afunction within it, then delete the DLL.

B Step through a program using the VEE 6 execution mode or the VEE 5,

VEE 4, or VEES execution modes, and explain the reasons you would
choose one or the other.
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Additional L ab Exercises

The following exercises give you a chance to practice the V EE conceptsyou
have learned in this book. The exercises are divided into categories.

To use this appendix, develop a solution and then compare it to the answers
listed. There are many ways to program a given task, so you have avalid
solution if it meets the problem specifications. However, programs that
execute more quickly and are easier to use are probably better solutions.
Each solution includes a short discussion of key points.
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General Programming Techniques

Apple Bagger

You want to know how many applesit takesto fill aten pound basket.
Create a V EE program that counts how many applesit takes to fill the
basket. Each apple weighs between 0 and 1 pound.

Suggestions

This program can be created with 10 or fewer objects. Choose from the
following objects:

Start

Until Break
random() function
Accumulator
Break

Real64
Conditional (A>=B)
Stop

Counter

If/ Then/Else
Alphanumeric

The VEE programs for many of the lab exercises and programming
examplesin this manual areincluded in VEE, under Help = Open
Example... = Manual = UsersGuide.
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Solution 1—Apple Bagger

Figure A-1 shows one solution to the Apple Bagger exercise.

)| o i Lo i <
ratndaorndd, 1
Until Break W Result b—1 10.09 .T

—[ ihenEise | = |
Break
- 10 |meny Break|

Else Else
- —|Caunter
20 1

Figure A-1. Apple Bagger, Solution 1
Key Points

B Optimal Solutions: To optimize the performance of programs, use fewer
objects, if possible. This solution uses six objects. The program could
a so be implemented with 10 objects, as Figure A-2 shows.

B Until Break and Break Objects. Usethese objectsfor loopsthat require
testing a condition. In this example, the loop should stop when the total
weight of the applesis greater than 10 pounds.

B Accumulator: Usethe Accumulator to keep arunning total.

B Counter: Usethe Counter to keep arunning count. In thisexample, the
Counter isused to track the total number of applesin the basket. Note
that when the total weight is over 10, only the Then pin fires on the
I1f/Then/Else oObject giving the correct answer in the Counter.
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Solution 2—Apple Bagger

Figure A-2 gives another solution using more objects.

Start

- - ﬁec:'lﬂ Then |1
O randomlow, high) |—|Accumulat0r|—l A

Until Break Else Else i

—| fa=10 |4

= Cuunte[ F

S —|Mumber of Apples | « |
1 27 1 Shift Register L
16atef—t 2

Elre-akl

Figure A-2. Apple Bagger, Solution 2

Key Points

Sart: Using astart object for this program is redundant, since you can
use the Run button on the main menu bar. start isbest used when you
have two programs on a screen, and you want to be able to run them
independently. Or you have a program with a feedback loop, and you
want to define where to initiate execution.

Shift Register: Youuseashift Register to accessthe previous
values of the output. In solution 2, the counter is keeping arunning
count of every apple beforeit isweighed, so the count must be reduced
by one when the total weight exceeds 10.

Gate: Thecate isused to hold the output until another action occursand
activates its sequence pin. Here, when the condition a<=10 is no longer
true, the Else pinonthe If/Then/Else object activates the gate.
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Testing Numbers
Testing Numbers, Step 1

Create aprogram that allows a user to enter a number between 0 and 100. If
the number is greater than or equal to 50, display the number. If it isless
than 50, display a pop-up box with the message “Please enter a number
between 50 and 100.”

Suggestions

This program can be created with 5 or fewer objects. Choose from the
following objects:

Start

Int32

Slider

Real64
If/Then/Else
Formula
Gate

Text

Junction
Alphanumeric
Message Box
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Solution—Testing Numbers, Step 1

Figure A-3 shows a solution to the Testing Numbers exercise using five
objects.

—|Int32 Slider| 4 |
| 22 = —|Alpharumeric |

[ 100
&0 = iThen/Elsa 1=
A Else ELS

Message Eloxl

@ Flease enter a number between 50 and 100

Figure A-3. Testing Numbers (pop-up shown)
Testing Numbers, Step 2

After the model isworking with five objects (the Message Box produces the

pop-up), try programming it with four objects without using the Gate
object.
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Solution—Testing Numbers, Step 2

Figure A-4 shows the solution to the Testing Numbers exercise with four
objects.

—|intaz Slider|
T =
100 —
80 — = =
o = [iThen/Else 1= —|AlphaMumeric |
60 (A== 507 Then -—1 7
— A -
—] Else Else |
40 — -
20 — Message ElD}{l
D p—

Figure A-4. Testing Numbers, Step 2
Key Points

B Auto Execute: All input objects such asthe Int32 Slider havean
Auto Execute Selectioninthe properties Box. If chosen, the
object operates whenever its value is changed without needing to press
Start or the Run button.

B Eliminating Gates: Theexpresson (A>=50)*AintheIf/Then/Else
object evaluatesto a1*a, if A>=50 istrue, or o, if false. So A isput on
the Then pin, if the expressionistrue, and ao isput ontheElse pin, if
the expression isfalse. (Any expression that evaluates to anon-zero is
considered true, and the value is propagated on the Then pin.)

Testing Numbers, Step 3
Create a solution using only three abjects.

Hint: Use atriadic expression in the Formula object. The format is:
(<expression> ? <if TRUE,output value> : <if FALSE, output value>).
For example, if o < 10 evaluatesto TRUE, you want the value of 2 on the
Result pin; otherwise, you want the string “ FALSE” onthe Result pin.
You would use the following triadic expression: (A<10 ? A : "FALSE").
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Solution—Testing Numbers, Step 3
Figure A-5 shows the solution to the Testing Numbers exercise using only

three objects.

— | Int32 Slider| «

=

I 100
80 =] Formula =
0 (#==50 7 A"Please enter a number between 50 and 1007

A Result

40 W
20

o = Alphalumetic =

Flease enter a nurmber between 50 and 100

Figure A-5. Testing Numbers, Step 3

This could be implemented using areals4 Input dialog box withits
automatic error-checking capability. However, the operator must enter a
valid number before the program can complete.

Note
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Collecting Random Numbers

Create a program that generates 100 random numbers and displays them.
Record the total time required to generate and display the values.

Suggestions

This program can be created with six or fewer objects. Choose from the

following objects:

Start

For Range

Until Break
randomseed() function
random() function
Collector

Formula

Set Values

Alloc Int32

Logging AlphaNumeric
Strip Chart

Meter

Date/Time

Timer

Now()

Break

Do

Hint

To improve performance, send the data to the display only once by first
collecting the datainto an array using the collector object. Note the

performance differences.
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Solution—Collecting Random Numbers

Figure A-6 shows a solution for the exercise Collecting Random Numbers.

— | Logaing Alphatumeric | « |

D-Dl 0.3678 ]
0.5176
0.9074
il 0.6548 — i
—|For Count) « - 0.4385 .-Im
mndunmﬂj)l———190.42m 01252 1
100 i 27.6n L -
T 0.3551
0.6973

0.3948
0.86757 57

Start

—| Logging AIpﬂaNumeric =

0.6804 Al
1 - 0.9111
Do I random(0,1) 0.1094 i
0.2031 —|Timer 4|
1
]! 0.5179
01237 1
—|For Count| | 0.6876  —
ol 79. 561
0 _ 75. 780
L Collector g3z
o 0.1427
_I 67. B4 hd

Figure A-6. Collecting Random Numbers

Key Points

B [ ogging AlphaNumeric vs. AlphaNumeric: Use Logging
AlphaNumeric to display consecutive input (either scalar or Array
1D) asahistory of previous values. Use AlphaNumeric to display data
from only one execution (the last) asasingle value, an Array 1D, or an
Array 2D. The Logging display isan array without index values; the
AlphaNumeric display isthe same array with optional index numbers
and values.
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B Timing Pins. Thebo object controls which object executes first. The
end of the program istimed from the sequence out pin of the For Count
object, because that pin does not fire until all objectsinside the loop have
executed.

Random Number Generator

Random Number Generator, Step 1

Create arandom number generator that requires external inputs. Display the
numbers on a strip chart. Inputs should be allowed for:

M aximum random number
Minimum random number
Number of random numbers generated

Solution—Random Number Generator, Step 1

Figure A-7 shows a solution for the first step of the Random Number
Generator exercise.

—| # of Randorm Numbers A

|
0 | 46 = 100
T |—@ —| ¥ Trace =]

O T T A | For Count o
- 11 o7

0ES

= in = o8
o | 0717 = 1 U;:

02 04 06 08 045
I T O O A I
Al

H\
l‘h |‘|\|H|||, 'LM' h“

‘Jl\l I ‘

04

Tracel
035

‘” |H||
\

randarm(low, high)

- 0.3

= Man =

i [ 0.262 = ]
i

02 04 08 ]
!\IJI\\II\Il

0.25

Figure A-7. Random Number Generator, Step 1
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B | ayout of Slider Objects: You can select either avertical or horizontal
format for the screen image of the slider objects by clicking on
Horizontal under Layout inthe Properties box.

B XY Trace: Useanxy Trace to display the recent history of datathat is
continuously generated.

Random Number Generator, Step 2

Collect the random numbers into an array. Find the moving average and
display it with the numbers.

Solution—Random Number Generator, Step 2

Figure A-8 shows a solution for Random Number Generator, step two.

#DfRandor; Mumbers

[7]

o

| 45 = |

100

HY Trace

' 1

= Min =

o [ 0.932 =l 1
02 04 0B 08

I| N Y T J’l

~ Max =

o [ 0.743 = 1
02 04 0B 08

— T |
randomila, highl

)

Faor Count

movin gAY G numPts)

Y name

Tracel

087

0.5E

0gs

054

083

ogz

081

Hname

Figure A-8. Random Number Generator, Step 2

Appendix A

363



Additional Lab Exercises
General Programming Technigues

B MovingAvg(x, numPts): Usethis object located inthe Function &
Object Browser,Data Filtering category to smooth theinput data
using the average of a specified number of data points preceding the
point of interest to calculate the smoothed data point.

Using Masks
Mask Test, Sep 1

Create a 50 Hz sine wave with an adjustable amount of noise. Test the
noisy sine wave to be certain that it stays below the following limits:

(0,0.5)
(2.2m, 1.2)
(7.2m, 1.2)
(10.2m, 0.5)
(20m, 0.5)

If the sine wave exceeds the limits, mark the failing points with ared
diamond.

Hints

You can change the format of the displaysfrom linesto dotsto diamonds. (In
Properties, choosethe Traces tabfor each traceinput, the linetype can
be solid, dashed, points only, etc. Also the Point Type can bejust a point,
adiamond, box, or other shapes.) You may find the Comparator object
helpful.
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Figure A-9 shows a solution for step 1.

- No-ise "
0703 =
J LA =]
aad WD j
'7J Function Generator - Mag
0.6 — A+B
. n TAA N
o \/\/‘J_U_Lf Tracel
Moise Generator
0.2 — _
— Trace?
~ Mask =
0ooo: o, 0.8) = Trace3
no01: (0.0022,1.2) —
no0z: (0.0072,1.2)
n003: (0.0102, 0.5)
no04: (0.02, 0.5)
—
—| Cnmp-aratm =
| Ref¥alue Passed I
= TestValue | == »| Refvalue | Failed |1
— Testvalue Failures [/

Figure A-9. The Mask Test, Step 1

Using Masks, Sep 2
Add to the program to calculate and display the percentage of failures.

[

4m 2m 12m 1Em  20m

Time
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Solution—Using M asks, Step 2

Figure A-10 shows a solution for step 2.

- No-ise A
0.267 =
1 =

0.8 —

0.6 —

0.4 —

0.2 5

,7_

Mask

AN =

RYAYS IRTRN) 15
Function Generator Mag \

A+ B

LAA S 0s
APATAITNE Tracel

Moise Generator ]

05
‘ Trace?

Comparatorl . Trace3
]

o 4m am 12m 1Em  20m

L otSzet) = Formula <] - % ofFailures =
A

1 IT
Ad256*100
Result

Time

1.172

Figure A-10. Mask Test, Step 2

Key Points

Mask: The mask is created using the Data = Constant = Coord
object, then configuring it for five array elements. You input the
coordinate pairs separated by commas and VEE adds the parentheses.
Thex values were chosen knowing that the time span of the waveform
was 20 milliseconds. Also, note that the Waveform (Time) display
will accept acoord datatype asan input. You could also useabata =
Build Data = Arb Waveform object, which convertsacoord toa
waveform datatype by specifying the number of pointsin the
Waveform.

Comparator: This object compares atest value against areference
value. Once again, you can compare awaveform to an array of
coordinate pairs. The Failures pin givesyou an array of the data points
that failed, which you can send to the display and highlight with a
different color or type of line.
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B TotSize: Thisobject simply gives you the number of elementsin an
array. Since this array contains the number of failures, dividing this by
the total number of elementsin the original waveform, 256, and
multiplying by 100 gives us the percentage of failures.

B Formula: a/256*100 isthe formula used to compute the percentage of
failures, sincethe Function Generator and Noise Generator are
set to put out 256 points.
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Using Srings and Globals

Manipulating Srings and Globals

Using string objects or functions, create a program that accepts auser'sname
inthefollowing format; <space> <firsthame> <space> <lastname>. After
the user enters a name, have the program strip off the first name and only
print the last name. Store the string into a global variable. Retrieve the string
using the Formula object.

Solution—M anipulating Srings and Globals

Figure A-11 shows a solution to the exercise Manipulating Strings and
Globals.

—|  Enteraname: ||

[Mary Jones 1 N
- —| strPosCharistrl space character) | «|

|StrPnSChar(str1 -

5tr1 Result

1StrTrHmistn

= Formula =
strlLenistry
{ & | EtFromThroge B+1, C-1y
L| B Result
1
= Setlastname = Ll — AlphaMumetic =
= Farmula (=)
Marmne Jones
Data lasthame Result
lastname = -
— Alphakumeric =
Jones

Figure A-11. Manipulating Strings and Global Variables
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Key Points

B Sring Objectsand Functions. strTrim(str) first strips off any
spaces or tabsfrom the front and back of thename. st rrosChar (stri1,
n ) yieldstheindex of the space character between the firstname
and lastname. StrLen (str), Of course, gives the length of the string.
All of these were performed using the string objects, but they could also
be done using string functions within a Formula object.

B Formula Object: sStrFromThru (A, B+1,C-1) takesthe string from
input &, adds 1 to the index of the space from input B, and subtracts 1
from the string length at input c. (Recall that all indexing is zero-based.)

B Set Variable: Notice how easily you can set aglobal variable called
lastname, Which can then be referenced in any expression field, such as
the Formula object in this example.

B Optimizing: The three formulas could be combined into one formula. It
isrecommended to leave st rTrim () Onitsown sinceitsoutput is used
multiple times, but the others could be combined into one to optimize
speed. (This could reduce readability, however.)
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Optimizing Techniques

For thislab, you will build aVEE program two different ways and note the
difference in execution speed.

Optimizing Techniques, Step 1

Create aprogram that sendstherange o0 to 710 step 10 through both a
sine function and cosine function. Put the results of the functions on an x
vs.Y display. Usethe Timer object to clock how long the program takes.
(Set your default preferencesfor Trig Mode to Radians.)

Solution—Optimizing Techniques, Step 1
Figure A-12 shows a solution to step 1.

— Timer F — }{VS;Pmt |-'|
a1.44m 1 1
Y name
- 0&
= sin-h(x) (= 0z
% | |singa Result
- 0z
_.| COS) |-'| YDatal

% | Jeosco Result ’
L| -1

. [+
1

-1 0.6 -0.2 0z 06

X name

Figure A-12. Optimizing VEE Programs, Step 1
Optimizing Techniques, Step 2

Clone all of the objects from the first program. Modify the new set to collect
the range into an array. Now, the sine and cosine functionsare run
against an array of points, and only plotted one time. Note the time savings.
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Solution—Optimizing Techniques, Sep 2
Figure A-13 shows a solution to step 2.

— Timer F

Start 1
| 1.518m 1
- - H s Plot =
Dol
Y name
—|Far Range| «
R ——

From |0
Thru |710

T = - vDatal
D- | Callector cos(x)l—

Hname

Figure A-13. Optimizing VEE Programs, Step 2
Key Points

B Optimizing with Arrays: Note the increase in performance between
step 1 and step 2 that comes from using arrays. Whenever possible,
perform analysis or display resultsusing arrays rather than scalar
values.

B X vs. Y Display: Thisexample usesthis display instead of the
Waveform oOr XY displays, because there is separate datafor the x and v
data.
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Random Noise User Obj ect
Random Noise User Object, Step 1

CreateaUserObject that generatesarandom noise waveform. Display the
noisy waveform and the noise spectrum outside the UserObject. Provide
control outside the Userobject for thefollowing: amplitude, number
of points, interval (time span),DC offset.

Do not use avirtual source inside the Userobject. Use objects such as
Build Waveform and Random to createthe UseroObject.
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Figure A-14 shows a solution for the Random Noise UserObject.

= Armplitude _ = ﬂ = Wavefarm (Time) =
o | 0.56 =il 1 12
1
I = Mag g y \ h M
i 0.5
=i | | W f
0.z f
- a
= # of Paints = L
|D | 27 13 =] | 356 1 Tracel -0.2
‘ = —  gMNoiseGen od
0 ——
| | | EI dm am 12m
: J Time
| —— ] — Magnitude-Spectrum =
—_ nierya El
35
|
o | 12m = 20m Wag %
4m  8m  12m  16m — e
II T ) 20
- 15
= DC Offzet = — 10
o [ 0.382 =i 1 Tracel s
02 04 0B 08 — ?
I| | I IJ | I L1 0 1000 2000 3000 4000

Freq

Figure A-14. A Random Noise UserObject

Solution—NoiseGen Object in Random Noise

Figure A-15 shows a solution for the NoiseGen UserObject.
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B MNoiseGen
_.| -Ampl | £ |
A
i a | fa Resurlt|_—]
L = randorm(low, high) =]
numpoints | | low | I darn{low, high "
SEoncomE]| | |y hign rieminian | T ot
1
L G
S
intenial | L
\‘ - A:EII
" Build Wavefarm
deofiset |

Figure A-15. The NoiseGen UserObject

Key Points

B UserObject: Notice that the userobjects you build are essentially
customized objects that you add to VEE.

B Build Waveform: Thisobject creates awaveform datatype from a
Real array of amplitudevaluesand atime span (thelength of timein
seconds over which the y data was sampled).
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Agilent VEE User Functions

Using User Functions

User Functions, Step 1

Create afunction called NoiseGen that accepts an amplitude value (0-1)
from a slider and returns a noisy waveform.

Do Not Use
Virtual Source
For Count

For Range

Do Use
Formula

Ramp

Build Waveform

Hint

Userandomize (array, -a,a) Wherethearray must be 256 points, and a
is the amplitude. Build a simple main program that calls this function to be
certain the function works correctly.
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Solution—User Functions, Sep 1
Figure A-16 shows a solution for step 1.

—_ Ampﬁtude r

[ osed = = Call MoiseGen =] =
[ 1 j‘ - Function Marme " Mag
- [ MoiseGen
0.6 ;JV|/‘
0.4 —
0.2 : Tracel
o —
- T [+
o0 4m  Bm  1Zm  16m Z0m
Time

B hoiseGen

= Farmula =

A randomize(rampi256, 0,07, -, A
4 a

Result (—

Build Wavefarm

Figure A-16. User Functions, Step 1
Key Points

B Ramp(): Notice that the ramp () function is used to generate an array of
256 points within the parameter list for randomize ().

B Build Waveform: Notice that the default time span is 20 milliseconds,
so that you only need to send an array to this object to build a waveform.
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User Functions, Step 2

In the same program, create another function called AddNoise that calls the
first function NoiseGen. AddNoise should add the noisy waveform from
the NoiseGen function to asine wave. AddNoi se should have two inputs,
one for the NoiseGen amplitude and one for the sine wave. It should have
one output for the result.

Build a simple main program with a slider for the noise amplitude, and the
Virtual Source = Function Generator (sine wave,Freq = 100
Hz) for the good waveform to add to the noise. Display the resultant
waveform.
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Solution—User Functions, Step 2
Figure A-17 shows a solution for step 2.

— Ampﬁtude - |
0.564 =i — Call AddNoise =
- Function Name
i : : W Mag
e — [ Addroise

0.6 __J

0.4 —

0.2 — Tracel

Function Generator

Figure A-17. User Functions, Step 2
User Functions, Step 3

In the same program, call the AddNoise function again, thistime from a
Formula object, taking the absolute value of the result. Display the absolute
value waveform on the same display. Next prepare to edit the AddNoise
function. Turn on Debug = Show Data Flow. Leavethe AddNoise
window open and run the program. Notice how useful this capability is for
debugging.
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Figure A-18 shows a solution for step 3.

Additional Lab Exercises
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—|  Amplitude | =
| 0.564 _,:2'

—

0.g

061 -

04

DEj_‘
—

Function Generator

R
=4
1

—_— - !
Call AddMoise M

J

= Formula

[~]

—

A | [addMoise (A B)

| 8 |

Result |

Tracel

Trace2

|,|

i ﬂ‘ll‘wqi, f M ,|'H_N||W|
JM\' ﬂ IW n"

u] 4rn 2m

Time

12

AErn 20

Call MoiseGen

Function Mame

A5
ALﬂll

MoiseGen

.A:BI—-Hﬂ

=

Figure A-18. User Functions, Step 3

User Functions, Step 4

Now change the program so that the slider sets aglobal variable called
Amplitude. HavetheNoiseGen function usethat global (so NoiseGen will
no longer require an input pin). Make the program run correctly. Save this
fileasuflab.vee.
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Solution—Using User Functions, Sep 4
Figure A-19 shows a solution for step 4.

—| Amplitude | «
[ 0.564 =l =
I 1 2
Mag 45
0.8 —|  setAmplitude | |
1
0.6 - Mame
— Data
J | Amplitude 05
0 Tracel o
0.2 1 05
— Call AddMoise
| 0 i
Trace2 G
|~ = Formula =
ATATA — AddMoise (B) =
Function Generatar [ Result [-—1ahs ) Time

B Addhoise

—| Get Amplitude =]

MName

Amplitude Data l— Call NaiseGen

Figure A-19. User Functions, Step 4

Hint: Noticethe call AddNoise and Formula Objects use the global
Amplitude, S0 both of the objects need to run after the set Amplitude
object executes. Connecting the Sequence pinsfrom set Amplitude to
Call AddNoise, andcCall AddNoise {0 Formula ensure the objects
execute in the required order.
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Creating Operator Panels and Pop-ups

Creating Operator Panels and Pop-ups, Step 1

Create apanel to ask an operator to enter numbers. Create aUserObject to
interact with an operator. Ask the operator for 2 inputs, A and B. Send both
inputsto adisplay. UseaUserObject With Show On Execute checked to
display the panel.
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Solution—Creating Operator Panels and Pop-ups, Step 1

Figure A-20 shows a solution in detail view. Figure A-21 shows the panel
that appears when the program runs.

—|AlphaMumeric|
45

Input A and B

—| Alphalumeric | -
67

& BBl Input A and B

Figure A-20. UserObject to Ask Operator to Input A and B

Enter Aand B

Enter A:

Enter B:

IBD—
0K|

Figure A-21. Panel for Operator to Enter A and B
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Key Points

B UserObject Properties. Inthe UserObject Properties dialog box,
select Pop-Up Panel and click toturn on show Panel On Execute.
Changethe Pop-Up Panel = Panel Title hameto“Enter A or

B.

Creating Operator Panels and Pop-ups, Step 2

Instead of displaying both 2 and B, ask the operator whether to display 2 or B
if the two numbers are different. After asking for the two values, if the
values a and B are equal, display the value. If thetwo values 2 and B are
different, ask the operator to pick avaueto display. Display A or B
depending on the operator’s choice.

HINT: Add another Userobject with apop-up panel that is set to Show
Panel on Execute, and ask the operator for the value there.
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Solution—Creating Operator Panels and Pop-ups, Step 2

Figure A-22 showsthe userobject that asks the operator to make a choice
when 2 and B are different numbers. Figure A-23 shows the second pop-up

panel that appears to ask the operator whether to display a or B.

—| IfTheniElze | «|

Else

Else

_.| A |.|
A 20

_| B |.|
B | &80

—|Choose AarB| 4

L%I_' JoT

" Choose A or B

Figure A-22. UserObject to Ask Operator Whether to Display A or B

Choose AarB

Choose AorB

Figure A-23. Panel for Operator to Choose Whether to Display A or B

b
o |

—|AlghaMurmeric | -

A,

384
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Key Points
B Gate: Thecate object only sends avalue if the two numbers are equal.

B Junction: The gcT object allows multiple inputs to the object
Alphanumeric. The JcT objectisa“wired OR” object.

B List Object asa Menu: Notetheuse of thepata = Selection
Controls = List object edited for two choices and formatted for a
list. This configuration will output atext & or B. If you need the ordinal
value (0 or 1), then usetheList object's ordinal data output instead.

Creating Operator Panelsand Pop-ups, Step 3

If the operator does not enter numbers, generate an error message. On the

second UserObiject, which asks the operator to choose whether 2 or B is
displayed when the two numbers are different, add an error. If the operator
does not choose A or B within 10 seconds, generate the error.

Appendix A 385



Additional Lab Exercises
Creating Operator Panels and Pop-ups

Solution—Creating Operator Panels and Pop-ups, Step 3

Figure A-24 shows the userobject modified to generate an error if the
operator does not choose A or B in 10 seconds.

B EE Choose & or B
—| A | Lal
L
j—< 20
A
—|Delay -
IT —|Choose AarB| «
—| B | a | B |
35 x|
Exit UserObject |
= Raise Errar =
B code | 1
Message | Response Time is = 10 secands, timing out

Figure A-24. Generate an Error if Operator Does Not Enter a Choice

Key Points

B Exit UserObject: If the user respondsin under 10 seconds, this object

will exit the userobject, even though the belay object may not have
finished executing.
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B Delay and Raise Error: After 10 seconds the belay object pings the
Raise Error object, which will pause execution of the program and
display the Error Message you havetypedin. A red outline will also
appear around the object that caused the error, which goes away when
you click on the Stop or Run buttons on the main menu bar.

B OK and Delay: Noticethetwo threadsin anotB are separate, so that
the ox and Delay are both running concurrently.
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Working with Files

Moving Data To and From Files

Create a V EE program to write the time of day to afile. Generate 100
random points and write them to the file. Calculate the mean and standard
deviation of the numbers and append them to the file in the following
format:

Mean: XXXXXX
Std Dev: yyyyyy

Next, read only the mean and standard deviation from the file. Figure A-25
shows moving data to and from files.

Solution—M oving Data To and From Files

Figure A-25 shows a solution for moving datato and from files.

= ToFile |
= Formula
randomize (ramp(100,0,7),0,1) L D (Al /DI |
Result _‘Lml_‘ W Clear File At PreRun & Open
mea”(") Result '-14 WWRITE TEXT now() TIME HW:H12 EOL
- B | | WRITE TEXT A REALB4 FLG4 FYE R EOL

WRITE TEXT "Mean: ", B REALG4 FIX:4 Fv:6 RJ EOL
SUEVG‘) - WRITE TEXT "Std Dev: ", C REALG4 FIX:4 6 RJ EOL
= Double-Click to Add Transaction =

sdev(x) Result l—1 ©
= Fram File =
From File: MyDataFile | i -
mzan It - Logging Alphakumeric =
EXECUTE REWIND 1 Mean: 0.4752
READ TEXT NULL 5TR JET Std Dew: 0.2910
READ TEXT MULL REALE4 ARRAY:100
READ TEXT mean STR
o 5TR 1
= Double-Click to Add Transaction =
sdav I

Figure A-25. Moving Data To and From Files
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Key Points

B Generating an Array: Use randomize (ramp (100,0,1), 0, 1)in
the Formula oObject to create an array of 100 random numbers. The
ramp () function generates an ordered array and deliversit to the
randomize () function, which then generates random values between o
and 1.

B Time Samp: Thenow () functionisused in the expression field of the
I1/0 Transaction dialog box for transaction oneinthe To File
object. When you change theformat to TIME sTAMP FORMAT, the dialog
box displays additional buttons to specify how the time will be stored.

B Storing Two Valuesin aLine: In both the third and fourth transactions
inthe To File object, aconstant Text string is stored, followed by a
Real value. For example, inthethird transaction youtype "Mean: ",B
in the expression field of the 1/0 Transaction box (assuming the
mean value will be on the B input pin).

B Extracting a Value From a File: To get to the mean and standard
deviation, first send an EXECUTE REWIND to position the read pointer at
the beginning. Then use NULL with the proper format to READ past the
time stamp and real array. (Thiswill throw away the values read instead
of putting them in an output terminal.) Finally, read the last two linesin
the file as strings.

B Junction: Usethe Flow = Junction object to connect more than one
output to asingle input, such as connecting the mean and sdev outputs
tothe Logging AlphaNumeric display.
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M anipulating Records
Manipulating Records, Step 1

Build arecord with three fields holding an integer, the time right now as a
string, and a four element array of reals. The fields should be named int,
daytime, and rarry, respectively. Merge this record with another that

holds arandom number between 0 and 1, and awaveform. Name thesefields
rand and wave.
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Solution—M anipulating Records, Sep 1

The resulting record should have five fields, as shown in Figure A-26.

—|Inta

7 4]

[s5
7 = Build Record =

L | s siene

WRITE TEXT now() TIME:HM:H12 EOL
= Double-Click to Add Transaction =

1D Sl = |ﬁ¥lay’time Scalar | | Record | _l
rarry

result |

= Record =

—| Rea

164 Array | « | Field name Value

int ||45
Merge Record j da\,ftime||4:30 Phut

rarryl Realfd Array 1D |

rand | ID.SQQE

randormi] o,

high} = wyave | Waveform:Array 10 |

Irandom(ﬂj) ressun =] Build Record =]
— rand | output Shape:

Scalar | M

_J | wave |

2R

3

Function Generator

Figure A-26. Manipulating Records, Step 1
Key Points

B Time Samp: Usethe now () function withinthe To string object to
create your time stamp for this program. Then you can specify the
format.

B Configuring a Data Constant asan Array: Any datatypeinthebata
= Constant menu can become an array by selecting Properties,
then under Configuration choose 1D Array. The size may be entered
here, or asyou are typing in the values an Enter will keep appending
values.
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B Naming Fields: By renaming theinput terminalsontheBuild Record
object, you can give your record specific field names such as int, rand,
and wave.

B The Default Value Control Input: A Record Constant makesan
excellent interactive display object by adding abpefault value
Control pin. TheRecord Constant Will automatically configure
itself for the record it receives.

Manipulating Records, Step 2

Use a conditional expressionin aFormula object to test the random value
in the record, and display either the value or atext string. If the valueisless
than 0.5, display that random value; otherwise, output atext string “More
than 0.5." Next, extract only the time and the waveform.

Hint

Donot useaFormula object to extract the time and waveform. Display this
record with an AlphaNumeric object.

392 Appendix A



Additional Lab Exercises
Records

Solution—M anipulating Records, Sep 2
Figure A-27 shows manipulating records, step 2.

=] Farmula =]

- (arand=0457
Int3z2

— | Alpharumeric | «

a.rand
- Result i—  More than 0.2
To S-tring|—| )More than 0.5 —
Build Record

Realﬁtl Array

randarndow,nigh)

AL Build Recard
LAY NN E—

Function Generator

hlerge Record

- = =y — AlphaNumeric

-] Text = | Sub Record = | B =
. n - Recard .o .

0000 davtime Include fields || Record [——  {" 435 PM", <Wavefarm Array 10}

0001: wave [ 1 fields

Figure A-27. Manipulating Records, Step 2

Key Points

B Using a Conditional Expression: VEE supports a conditional
expression, which provides an efficient way to implement an if-then-else
action. The conditional expression in this Formula object isknown asa
triadic. Itis (a.rand < 0.5? a.rand: "More than 0.5").Notice
that it isal one expression, and you can write it with line breaksin the
Formula Object as shown. If there were more than one expression in the
Formula object, the expressions would be separated with semi-colons

(i)

B TheSub Record Object: NoticetheText array of thefieldson the sub
Record input pin labeled fields. When you configure the sub Record
object to include fields, it will output a record that only contains the
fields specified.
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Manipulating Records, Step 3

Replace the integer input for the first field with aFor Ccount object and
step through 10 iterations. Be certain to “ ping” the random number generator
and the time function on each iteration. Send the complete record into a To
DataSet object. In a separate thread, retrieve al records from the dataset
where the random value is greater than 0.5. Put the resultant recordsinto a
record constant

Hint

You'll need acontrol pinfor abefault value ontheRecord Constant
object.
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Solution—M anipulating Records, Step 3
Figure A-28 shows a solution for manipulating records, step 3.
Start
— | Far C-:ount 4
10 i -
-
= =
—3 -
L Build Recard ~| To Data Set =
Ta String _ .
ToDataSet  myFile
— input : 4
Realfd Array Merge Recard I Clear File At PreRun
randorndow,nigh) -
= Recard =
- I
WA Build Recard
AT e ] im0 0]
Function Generatar i
——— Field name Walue
it |4
Start 4 |
daytime | [3:14 PM
1 |
From Data Set = B ramy_| Real:Armay 10 |
From DataSat: rriyFile | rand |D-9385
Get recards: All J WAVE | Wavefarm:Array 10 |
Rec —
Search Specifier: (ed: Rec.A=10)
First | Frey | Mext | Last |

[rec.rand=0.5

Figure A-28. Manipulating Records, Step 3
Key Points

B TheTo DataSet Object: TheCclear File at PreRun option only
clearsthe file before datais sent the first time. Notice that the program
sends 10 different records to the same file sequentially, and they are
appended to thefile.

B The From DataSet Object: This object is configured to retrieve all
records where the rand field is greater than 0.5. In this case, five out of

ten records meet that criterion and the first record is shown with an index
number of 0.
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Glossary

This Glossary defines terms used in this manual. For a complete glossary of
VEE terms, select Help = Contents and Index. Next, select
Reference. Then, select Glossary. Inthe glossary, clicking aterm
displays a definition. When you have finished reading the definition, click
anywhereto clear the text.

Button
A graphical object in VEE that simulates a momentary switch or
selection button, and which appears to pop out from the screen. When
you “press’ abutton in VEE, by clicking on it with the mouse, an action
occurs. (May aso refer to the left or right mouse button.)

Cascading Menu
A sub-menu on a pull-down or pop-up menu that provides additional
selections.

Checkbox
A recessed square box on VEE menus and dialog boxes that alows you
to select a setting. To select a setting, click the box and a check mark
appears in the box to indicate a selection has been made. To cancel the
setting, simply click the box again.

Click
To press and release a mouse button. Clicking usually selects a menu
feature or object in the VEE window. See also Double-Click and Drag.

Clone
A menu item on the VEE object menus that duplicates objects and their
interconnections, placing a copy of them in the paste buffer. Clone
copies all the attributes of the cloned objects including pins, parameters,
and size.
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Component
A single instrument function or measurement value in a VEE instrument
panel or component driver. For example, a voltmeter driver contains
components that record the range, trigger source, and latest reading.

Component Driver
An instrument control object that reads and writes values to components
you specifically select. Use component driversto control an instrument
using adriver by setting the values of only afew components at atime.
(Component drivers do not support coupling.)

Container
See Data Container.

Context
A level of thework areathat can contain other levels of work areas (such
as nested UseroObjects), but isindependent of them.

Cursor
A pointer (caret) in an entry field that shows where alphanumeric data
will appear when you type information from the keyboard.

Cut Buffer
The buffer that holds objects that you cut or copy. You can then paste the
object back into the work area with the paste toolbar button
(Edit = Paste).

Data Container
The data package that is transmitted over lines and is processed by
objects. Each data container contains data and the data type, data shape,
and mappings (if any).

Data Flow
The flow of data through and between V EE objects. Data flows from | eft
to right through objects, but an object does not execute until it has dataon
al of itsdatainput pins. Datais propagated from the data output pin of
one object to the data input pin of the next object. Data flow isthe chief
factor that determines the execution of a V EE program.
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Data I nput Pin
A connection point on the left side of an object that permits datato flow
into the object.

Data Output Pin
A connection point on the right side of an object that propagates data
flow to the next object and passes the results of the first object’s operation
on to the next object.

Data Shape
Each data container has both a shape and type. The data shape can be
either ascalar or an array of one or more dimensions. In VEE, aone-
dimension array iscalled Array 1D, atwo-dimension array isArray 2D,
and so forth.

Data Type
Each data container has both atype and shape. V EE supports many data
types including Text, Rea 64, Real 32, and Int32.

Detail View
The view of aVEE program that shows all the objects and the lines that
connect them.

Direct 1/0 Object
An instrument control object that allows VEE to directly control an
instrument without using an instrument driver.

Double-Click
To press and release a mouse button twice in rapid succession. Double-
clicking is usually a short-cut to selecting and performing an action. For
example, double-clicking on afile name from File = Open will select
the file and openiit.

Drag
To press, and continue to hold down, a mouse button while moving the
mouse. Dragging moves something (for example, an object or scroll bar).
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Drop-Down List
A list of selections obtained by clicking on the arrow to the right of a
selection field.

Entry Field
A fieldthat istypically part of adialog box or an editable object, whichis
used for data entry. An entry field is editable when its background is
white.

Expression
An equation in an entry field that may contain input terminal names,
global variable names, math functions, and user-defined functions. An
expressionisevaluated at run time. Expressionsare alowed in Formula,
If/Then/Else, Get Values,Get Field, Set Field andDialog
Box objects, and in 1/0 transaction objects.

Font

VEE alows you to change the font size and style of type used to display
text for various VEE objects, titles, and so forth.

Grayed Feature
A menu feature that is displayed in gray rather than black, indicating that
the feature is not active or not available. Dialog box items such as
buttons, checkboxes, or radio buttons may also be grayed.

Group Window
A group window in Microsoft Windows is awindow that contains icons
for agroup of applications. Each icon starts an application in the group.

Hypertext
A system of linking topics so that you can jump to arelated topic when
you want more information. In online help systems, typically hypertext
links are designated with underlined text. When you click such text,
related information is presented.
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I con
1. A small, graphical representation of a VEE object, such asthe
representation of an instrument, a control, or adisplay.

2. A small, graphical representation of an application, file, or folder in the
Microsoft Windows operating system.

Main Window
A window that contains the primary work areain which you develop a
VEE program. The work areafor this window residesin the work space
for the VEE window.

M aximize Button
A button on aUserObject, UserFunction, or the Main window, that
makes the UserObject, UserFunction, OF Main window, occupy all
of the available work space.

Menu Bar
The bar at the top of the VEE window that displays the titles of the pull-
down menus from which you select commands and objects.

Minimize Button
A button on an object, or the VEE window, that iconifies the object, or
the VEE window.

Object
i. A graphical representation of an element in a program, such as an
instrument, control, display, or mathematical operator. An object is
placed in the work area and connected to other objects to create a
program.

ii. A datatype used for ActiveX Automation and Controls.

Object Menu
The menu associated with an object that contains features that operate on
the object (for example, moving, sizing, copying, and deleting the
object). To obtain the object menu, click the object menu button at the
upper-left corner of the object, or click the right mouse button with the
pointer over the object.
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Object Menu Button
The button at the upper-left corner of an open view object, which
displays the object menu when you click it.

Open View
The representation of a vV EE object that shows more detail than the
minimized view (icon). Most object open views have fields that allow
you to modify the operation of the object.

Panel Driver
An instrument control object that forces all the function settingsin the
corresponding physical instrument to match the settings in the control
panel displayed in the open view of the object.

Panel View
Theview of aVEE program, or of auserObject Of UserFunction,
that shows only those objects needed for the user to run the program and
view the resulting data. You can use panel views to create an operator
interface for your program.

Pin (or Pins)
An external connection point on an object to which you can attach aline.

Pointer
The graphical image that maps to the movement of the mouse. The
pointer allows you to make selections and provides you feedback on a
particular process underway. VEE has pointers of different shapes that
correspond to process modes, such as an arrow, crosshairs, and hourglass.

Pop-Up Menu
A menu that israised by clicking the right mouse button. For example,
you can raise the Edit menu by clicking the right mouse button in an
empty areawithin the work area. Or you can raise the abject menu by
clicking the right mouse button on an inactive area of an object.

Glossary 403



Preferences
Preferences are attributes of the VEE environment that you can change
using thepefault Preferences button on the toolbar, or the menu
File = Default Preferences. For example, you can change the
default colors, fonts, and number format.

Program
In VEE, agraphical program that consists of a set of objects connected
with lines. The program typically represents a solution to an engineering
problem.

Propagation
The rulesthat objects and programs follow when they operate or run. See
also Data Flow.

Properties
Object properties are attributes of V EE objects that you can change using
Properties on the object menu, such as colors, fonts, and titles.

Pull-Down Menu
A menu that is pulled down from the menu bar when you position the
pointer over amenu title and click the left mouse button.

Scroll Arrow
Anarrow that, when clicked on, scrollsthrough alist of datafiles or other
choicesin adialog box, or moves the work area.

Scroll Bar
A rectangular bar that, when dragged, scrollsthrough alist of datafilesor
other choicesin adialog box, or moves the work area.

Select
To choose an object, an action to be performed, or amenu item. Usually
you make a selection by clicking the mouse.

Selection Field
A field in an object or dialog box that allows you to select choicesfrom a
drop-down list.
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Sequence Input Pin
Thetop pin of an object. When connected, execution of the object is held
off until the pin receives a container (is*“pinged”).

Sequence Output Pin
The bottom pin of an object. When connected, this output pin is activated
when the object and al data propagation from that object finishes
executing.

Satusbar
A line at the bottom of the VEE window in which information about the
current status of and information about VEE is displayed.

Satusfield
A field displaying information that cannot be edited. A status field looks
like an entry field, but has a gray background.

Terminal
Theinternal representation of a pin that displays information about the
pin and the data container held by the pin. Double-click aterminal to
view the container information.

TitleBar
The rectangular bar at the top of the open view of an object or window,
which shows the title of the object or window. You can turn off an object
title bar using Properties in the object menu.

Toolbar
The rectangular bar at the top of the VEE window which provides
buttons for quick access to frequently used commands. The buttons run
commands from menus such asFile, Edit, View, Device, and Debug.
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Transaction
The specifications for input and output (1/0) used by certain objectsin
VEE. Examplesincludethe To File, From File and Direct I/O
objects. Transactions appear as phrases listed in the open view of these
objects.

User Obj ect
An object that can encapsulate a group of objectsto perform a particular
purpose within a program. A UserObject allows you to use top-down
design techniques when building a program, and to build user-defined
objects that can be saved in alibrary and reused.

Views
VEE presents a program in one of two views: panel view which provides
auser interface for aV EE program, or detail view which providesa
window for developing a VvV EE program.

Windows 95, Windows 98, Windows NT 4.0, Windows 2000
Operating systems, developed by Microsoft Corporation, in which VEE
runs.

Work Area
An region within the Main window (also the UserObject and
UserFunction windows) in which you place VEE objects and connect
them together to create a V EE program.

Work Space
A region in the VEE window that contains the programming or editing
windows such asMain, UserObject, and UserFunction. These
windows contain work areas in which you place VEE objects and
connect them together.
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Symbols

* dll file extension, 339
* hfile extension, 336
_cdecl, 335

_sStdcall, 335

Numerics
24 hour time stamp format, 210

A

Access Array => Get Values, 202
ActiveX

data type Variant, 170
add

objects, 29

terminal, 48

to panel, 306
address, interface, 131
Adgilent VEE

closing program, 61

compiler, 341

dataflow in program, 67

debugging, 100

exiting, 59

Go To, 106

graphical vs. text programs, 4

input pin connections, 78

object pins and terminals, 46

objects, 29

overview, 3

running programs, 54

save I/O configuration, 60

saving colors and fonts, 60

saving programs, 59

Show Data Flow, 68

Show Execution Flow, 68

starting VEE, 62

stopping, 61

storing test results, 200
alarm, creating operator interface, 313
Alphanumeric

displays, 188
Alphanumerics displays

using for debugging, 103

array
Arraystats UserFunction, 282
collector, 202
Collector object, 201
extracting elements with expressions,
203
extracting valuesfrom test results, 202
1/O Transaction box, 149
optimizing programs, 326
Scalar menu, 149
setting dimensions, 149
storing test results, 200

B

backward compatibility, 341
bar, scroll, 43
Beep
displays, 188
Beep object, 314
bitmaps, 294
breakpoints, 104
building a Record, 217
built-in operators, 172
button
iconize, 32
mouse, 22
buttons
Home button, 79
ontoolbar, displaying text description,
24
Run button, 62
byte ordering, 132

C
C program example, 4
cal
Device, Call, Select Function, 277
cal UserFunction, 274
call UserFunction from expression, 281
case sensitivity
VEE vs. MATLAB, 184
caution boxesin VEE programs
Agilent VEE
error messagesin VEE, 100
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changing
object views, 32
preferences, 44
properties, 47
settings, 44
size of an object, 37
Clean Up Lines, 54
clearing the work area, 43
click, 22
cloning an object, 35
cloning vs. copy, 35
closing VEE, 61
collector, 202
Collector object, 201
colors
changing in waveform display, 193
saving with program, 60
compatibility mode, 341
compiled functions, 332
create, link, cal, 275
compiler, 341
Complex datatype, 169
Complex plane
displays, 188
configuration
Save /O config with program, 60
configure
VXlplug&play driver, 158
configuring instruments, 129
Confirm (OK) object, 304
connecting objects, 52
connections between objects, show, 6
control pins, 109
controlling instruments, 125
Live Mode, 132
Coord data type, 169
copy vs.cloning, 35
copying an object, 35
copying multiple objects, 40
creating a UserFunction, 276
creating a UserObject, 76—82
customize
test data displays, 190
cutting an object, 36

D

data
Build Data, Record object, 279
Constant, Record, 280
creating data lines, 41
datatypes, 168
DataSets and data types, 226
delete datalines, 42
displaying test data, 188
flow, 70
From File object, add to program, 89
getting a Record field, 219
input, adding, 141
mathematically processing, 92
output, adding, 141
pins and objects, 46
propagation and flow, 65
reading from an instrument, 147
Records, 216
retrieving with From file object, 212
shape, definition, 168
Show Data Flow, 68
storing mixed data types, 216
To File object in program, 85
type, definition, 168
types supported with MATLAB, 185
using data shapesin program, 93
using data typesin program, 92
datainput pin, 46
data output pin, 46
Dataset
search and sort operations, 231
DataSets to store and retrieve records,
226—230
date & time, time stamp format, 209
debugging
adding Alphanumeric displays, 103
breakpoints, 104
examine dataon line, 102
examining terminals, 103
line probe, 102
programsin VEE, 100
Show Data Flow, 100
Show Execution Flow, 101
step functions, 111
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default
changing preferences, 44
delete
"undoing" a delete, 36
data lines between objects, 42
object, 36
Deltamarkers, 192
description dialog boxes, 117
deselect objects, 38
detail view
button on icon bar, 291
definition, 6
displaying, 91
development environment
components, 23
Device
Cadll, Function, 277
Device => Import Library, 335
dialog box, 22
create for user input, 82
dimensions of array, 149
Direct 1/0, 143—151
configured to read instrument, 149
object, 125, 144
transaction, 145
display
arecord with Record Constant, 280
Detail view, 91
noise generator, 190
Panel view, 91
program connections (detail view), 6
waveform, 190
Display menu
Indicator, 293
displaying test data, 188
DLLs
(Dynamic Link Libraries), 335
calling from expression field, 337
PC plug-in boards, 127
document
description dialog boxes, 117
program using Save Documentation,
117
double-click, 22
download instrument state, 150

download string, 150
drag, 22
dragging an object, 33
drivers
ODAS, 127, 152
panel, 125
VXlIplug&play, 125
duplicating an object, 35
Dynamic Link Libraries (DLLSs), 335
Dynamic Link Library
calling from expression field, 337

E
edit

Clean Up Lines, 54

Edit menu, 41

objects, 41

UserFunction, 274
elements

extracting array, 203
end task (quitting VEE), 61
Enum data type, 170
EOF, avoiding errorsin From DataSet,

230

error

input pins not connected, 78
errors

adding error output pins, 109

debugging programs, 100

Go To, 106

View => Last Error, 106
evaluating expressionsin Formula

object, 176

EXECUTE I/O transaction, 206
execution

dataflow in VEE program, 67

modes, 341

order in program, 110

Show Data flow, 68

Show Execution Flow, 68
execution modes

optimizing programs, 327
exiting VEE, 61
expression field

calling DLLs, 337
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expressions
calling UserFunctions, 281
Formula object, 178

send expression list to instrument, 146

F
field
getting afield from a Record, 219
file
sending real array to, 210
sending time stamp to, 209
To/From file objects, 204

File menu
Default Preferences, 293
Save As..., 59

Save Documentation..., 117
files
program, 59
fill bars, 293
flow
Show Data Flow, 68
Show Execution Flow, 68
Flow => Confirm (OK), 304
flow, data, 70
fonts
saving with program, 60
format
1/O transaction, 206
Formula object, 9496, 175
creating expressions, 175
evaluate expression, 176
evaluate simple expression, 176
multiple expressions, 178
using predefined functions, 94
Formula objects
line breaks, 178
frequency
displays, 189
From File
adding object to program, 89
From File Object, 214
Function
compiled function, 275, 332
menu, 139
Select Function in Device Call, 277

Function & Object Browser, 172
function keys, using in programs, 301

G

gateway, 131

Get field object, 219

Get Variable object, 114

global variables
optimizing programs, 330
setting and getting, 114
setting before using, 116

Go To, 106

GPIB, 131

GPIO, 131

H

Help
finding menu location for object, 98
Object Menu, 33
online, 22, 26
online Tutorias, 97
system, 28
HH time stamp format, 210
highlight (select) objects, 38
Home button to position objects, 79

1/0
direct object, 125
To File object, 205
transaction dialog box, 205
transaction format (syntax), 206
understanding 1/0 transactions, 205
1/O configuration, save, 60
1/0O libraries, 125
1/0O Transaction box
format, 206
select array dimension, 149
1/O transaction timeout, 132
icons
changing, 294
displaying text description, 24
icon view of object, 32
iconic view, 32
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improving execution time, 327
minimize button on object, 32
Run button on tool bar, 62
Indicator
displays, 188
input pins
data, 46
errors about, 78
output, 46
sequence, 46
insert
UserObject in program, 76
Instrument Manager, 129
instruments
adding physical instrument, 137
configuring, 129
controlling locally or remotely, 131
reading data from, 147
selecting for usein program, 135
sending expression list to, 146
sending text commands, 144
Int16 datatype, 168
Int32 data type, 169
interface
GPIB, 131
GPIO, 131
Seria, 131
VXI, 131

L

lab program
using Records, 216

lab programs
add a noise generator, 65
add an amplitude input, 68
alarm, 313
creating a dialog box, 82
creating a panel view, 89
creating an array of test results, 201
display waveform, 52
generate arandom number, 113
mathematically processing data, 92
Real64 dlider, 68
search and sort with DataSets, 231
Setting and getting global variable, 114

standard deviation, 173
using DataSets, 226
view data flow and propagation, 65
Label
displays, 188
learn string, 150
libraries
DLLs(Dynamic Link Libraries), 335
UserFunction, 275
line breaks in Formula objects, 178
line probe, 102
lines
creating datalines between objects, 41
deleting lines between objects, 42
Edit => Clean Up Lines, 54
live mode, 132
Logging Alphanumeric
displays, 188

M

Main window
description, 24
displaying in VEE, 63
managing the work space, 62
math
Device => Function & Object
Browser, 172
performing math on arrays, 326
mathematically processing data, 92
MATLAB, 181—185
case sensitivity, 184
data types supported, 185
feature, 171
graph, 183
in Function & Object Browser, 173
including Script object in VEE
program, 184
object in VEE program, 182
overview, 13
Signal Processing Toolbox, 14
support information, 17
uses of MATLAB Script object, 181
menu
bar, 24
object menu, 32
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pop-up, 33
selecting, 22
menus
Device => Import Library, 335
Display => Indicator, 293
File=> Default Preferences(color and
font selection), 293
File=> Save As..., 59
File =>Save Documentation, 117
finding locations in online Help, 98
Flow => Confirm (OK), 304
Function & Object Browser, 172
[/O => Instrument Manager..., 129
object menu, 32
Properties => Icon, 294
Properties, Title, 37
meters, 293
Microsoft Windows, 22
minimize object, 32
mixed data types, storing, 216
modes
compatibility, 341
execution, 341
mouse button, 22
move
an object, 33
data between objects, 46
entirework area, 43
objectsin Panel view, 306

N

naming
changing the name of an object, 37
nesting function calls, 328
Noise Generator
adding object, 65
displaying a waveform, 190
Note Pad
displays, 188
numbers
Real64 dlider, 68

@]
object data type, 170

object menu
selecting, 32
selecting when title bar is hidden, 305
objects

"undo" or paste a deleted object, 36

adding, 29

adding to panel, 306

aligning in Panel view, 300

Beep, 314

changing name, 37

changing parameters, 55, 58

changing title, 37

changing views, 32

cloning, 35

Confirm (OK), 304

connecting, 52

copy, 35

creating data lines, 41

creating UserFunction, 276

cutting, 36

Data, Build Data, Record, 279

Data, Constant, Record, 280

deleting, 36

deleting data lines, 42

deselecting, 38

Device => Function & Object
Browser, 94

direct 1/0, 125

display Help about, 98

dragging, 33

duplicating, 35

editing, 41

execution order in program, 110

finding menu location for in online
Help, 98

Formula, 175

Get Field, 219

Get variable, 114

Help menu, 33

iconizing for performance, 327

icons, 32

input and output pins, 46

location information, 34

MATLAB, 183

menu, 32
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minimizing, 32

move all, 43

moving, 33

moving in panel view, 306

multiple objects, copying, 40

naming, changing name, 37

Object datatype, 170

open view of object, 32

order of operation of pins, 108

pasting, 36

pins and terminals, 46

positioning in window, 79

radio buttons, 307

reducing number of objectsin
programs, 328

resizing, 37

retrieving datausing From File object,

214
select object menu, 32
selecting, 38
Set Variable, 114
Show Title Bar turned off, 305
sizing, 37
terminals, 48
ToFile, 211
UnBuild Record, 224
UserFunction, 274
ODAS driver, 127
ODAS drivers, 152
online
Tutorials, 97
online help, 22, 26
open
VEE, 62
view of object, 32
Operator interface
create Pandl view, 89
operator interface, creating, 89
Operator interfaces
color darms, 293
controls (toggles), 299
fill bars, 293
for a search operation, 232
importing bitmaps, 294
meters, 293

panel view of program, 290
radio buttons, 307
selecting colors and fonts, 293
slider, Real64, 68
softkeys and function keys, 301
tanks, 293
thermometers, 293

operators
built-in, 172

optimizing programs, 326

P

Panel driver, 125, 136, 138—142
Panel view

adding aobject to, 290

adding objects, 306

aligning objects, 300

Beep object, 314

button on icon bar, 291

create operator interface, 89

displaying, 91

moving objects, 306

radio buttons, 307

snap-to-grid, 300

softkeys and function keys, 301

switching to Detail view, 91
panel view, creating, 89
parameters

changing, 55, 58
pasting an object, 36
Pause, 55
PC plug-in boards, 127, 152, 156
PComplex datatype, 169
physical instrument

adding to configuration, 137
Pictures

displays, 188
pins

adding terminals, 48

control pins, 109

deleting aterminal, 51

editing aterminal, 49

input and output, 46

order of operation in object, 108
pixels, locating objects exactly, 34
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placement
moving objectsin panel view, 291
Polar Plot
displays, 188
pop-up menu, 33
pop-up menus
Edit, 41
pop-up panels, 304
preferences
changing, 44
printers, using with VEE, 58
printing the screen, 58
product support information, 16
Program Explorer, 24
programs
alarmlab, 313
creating, 52, 54
dataflow, 67
debugging, 100
exiting VEE, 61
files, 59
Go To, 106
icon view of objects, 32
including sound with Beep object, 314
open view of objects, 32
propagation and data flow, 65
running, 54
save colors and fonts, 60
save I/O configuration, 60
saving, 59
selecting instruments to use, 135
start VEE, 62
stepping through, 111
storing test results, 200
subprograms, 274
using breakpoints, 104
VEE, 70
propagation and data flow, 65
properties
changing, 47
Properties menu
Icon, 294

Q
quitting VEE, 61

R

radio buttons, 307
random number
generating in lab exercise, 113
READ I/0O transaction, 206
reading data from instrument, 147
real array, sending to file, 210
Real 32 datat type, 169
Real64 datatype, 169
Real64 dlider, 68
Record
avoiding match errors with EOF, 230
building, 217
getting afield, 219
set field, 221
sort operation on afield, 238
storing and retrieving from DataSet,
226
unbuilding, 224
using DataSets to store and retrieve,
226
using to store mixed data types, 216
record
Data, Build Data, Record object, 279
Record Constant, 280
Record data type, 170
resize objects, 37
resolving errors, 106
restarting VEE, 62
Resume, 55
retrieving data with From file object,
212
Run button on tool bar, 62
run program, 54
runtime version, 10

S

Save

aprogram, 59

Save Documentation menu, 117
scalar values, definition, 200
screen colors, 303
scroll bar, 43
search and sort with DataSet, 231
Select Function example, 278
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selecting Step Into, 55, 111

menus, 22 Step Out, 111
object menu, 32 Step Over, 111
objects, 38 stop VEE, 61
Sequence pins, 108 storing mixed data types, 216
sequence pins, 46 storing test results, 200—203
serid interface, 131 string
set field in Record, 221 download string, 150
Set Variable object, 114 learn string, 150
Settings upload string, 150
changing, 44 Strip Chart
shadows on selected objects, 38 displays, 189
shortcuts subprograms
add terminal, 48 UserObjects and UserFunctions, 274
displaying text description, 24 support
Pause, 55 Adgilent VEE support, 16
Resume, 55 MATLAB, 17
Run, 55 supported systems, 22
Step Into, 55 switching view
show detail, 91
connections between objects, 6 systems
Program Explorer, 62 supported, 22
Show Data Flow, 68
Show Execution Flow, 68 T
terminals, 47
Signal Processing Toolbox, MATLAB, tank_s, 293
14 termi _nals, 46
Sze addi ng, 48
resizing an object, 37 deleting, 51
sizing objectsin panel view, 291 examining, 103
dlider obtai ning qurmanon, 49
Real64 dlider, 68 showing terminal labels, 47

test results

extracting values from array, 202
test results, storing in arrays, 200—203
text

sending text string to file, 208

Text datatype, 170

snap to grid, 300
softkeys, using in Panel view, 301
sort operation on a Record field, 238
sound in program

Beep object, 314

S%?gl;;ns 189 text command, sending to instrument,
! 144
Spectrum data type, 169
standard deviation lab, 173 :E?éamdgmigr& 293
starting VEE, 23 : ! . .
atus bar t!rlne stamp, sending to file, 209
- title
display, 24 bar, 24

locating objects exactly, 34 changing title of object, 37
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To File object, 211

add to program, 85
To/From file objects, 204—215
toggle switches, 299
toolbar, 22, 24

displaying tooltips, 24
transaction, Direct 1/O, 145
triadic operator, 330

U

UInt8 datatype, 168
unbuild Record, 224
undo
deleted object, 36
upload instrument state, 150
upload string, 150
URLSs
Web addresses for MATLAB, 17
Web addresses for VEE, 16
user input
create dialog box, 82
user interface, 22
create panel view, 89
UserFunction
ArrayStats, 282
create, call, edit, transfer, 274
UserFunctions
calling from expression, 281
differences from UserObjects, 275
UserObject
creating, 76—82
differences from UserFunction, 275
icon view, 63
minimized, 63
open view, 63
using ODAS drivers, 152

\Y,

Variant datatype, 170
VEE
compiler, 341
debugging, 100
error messages in programs, 100
Go To, 106

input pin connections, 78
interacting with, 22
online Help, 28
printing, 58
Program Explorer, 24
programming with, 70
running programs, 54
save I/O configuration, 60
saving colors and fonts, 60
Show Data Flow, 68
Show Execution Flow, 68
starting, 23
storing test results, 200
work area, 24
work space, 24

view
detail, 6, 291
icon view of object, 32
open view of object, 32
panel, 91, 291

VXI, 131

VXlIplug& play driver, 158—162

VXIplug&play drivers, 125

w

WAIT 1/O transaction, 206
waveform
datatype, 169
display, 190
display waveform program, 52
display, changing color of trace, 193
display, changing X and Y scales, 191
display, Delta markers, 192
displays, 189
displays, zooming in, 191
Web URLs
Agilent VEE, 16
MATLAB, 17
Welcome menu in online Help, 97
window
Main, 24
work area, 24
clearing, 43
move all objects, 43
moving, 43
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work space, 24
managing it, 62
WRITE I/0O transaction, 206

X

Xvs. Y plot
displays, 189

XY Trace
displays, 189

Z
zooming in on waveform, 191
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